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Fish  Jointing  Rails,  .  .  ,41 
Flax  Manufacture,  Our,  .  .  .  234 
Flax,  New  Zealand,  .  .  11G,  235 
Flax  Production,  Irish,  .  .  .  141 
Floating  Breakwater,  Davidson's,  .  .198 
Floating  Dress,  Mazard's  Safety,  .  .134 
Food,  Mr.  Lawes   and    Dr.  Gilbert  on  the 

Equivalency  of  Starch  and  Sugar  in,     .     231 
Foot  Rules,  Graduated,        .  .  .62 

Forge,  Dumbarton,  Dennystown,      .  .     237 

F'orge  Furnace  for  Large  Work,       .  .     261 

F'  rge  Hammers,  Framing's  Cam,     .  .       30 

Foundations  of  Houses,  Bird's,  .  .134 

French  Exhibition,  1855,     .  .  188,  284 

French  Inventions,  Recent: — Buiroz'  Bolting- 
Mill  Screen — Moison's  Pendulous  and 
Rotatory  Governors — Torne  and  Riet's 
System  of  Silk  Dyeing,  .  .         7 

Friction ;  Effect  of  Increased  Surface ;  Ameri- 
can Notes,  .  .  .  .  249 
Fuel  Econonriser,  Green's,  .  .  .21 
Furnace,  Jackson's  Smokeless  Steam-Boiler,  269 
Furnace  for  Wet  Fuel,  Thompson's ;  Ameri- 
can Notes,  ....  270 
Furniture,  Wallace  and  Galloway's  Portable,       10 


Galvanism  as  a  Motive  Power,  On  the  Ap- 
plication of,      .  .  .  .     150 
Garancine,  .             .             .             .             .117 
Gas  and  Oil  from  Vegetable  Substances,  Kech- 

lin  &  Co.'s  Manufacture  of,        .  .     253 

Gas-Burners,  Goddard's  Duplex,        .  .       59 

Gas,  Cheap  Illuminating,     .  .  .     161 

Gas,  Clay  Purification  of  Coal,  .  .       44 

Gas  Cooking  Apparatus,  Rae's,         .  .       20 

Gas  in  the  North  American  States,  .  .     237 

Gas  Lighting  in  China,         -  .  .85 

Gas  Meters,  Kay's,  ....  108 
Geology,  B.  W.  Hawkins  on  Visual  Educa- 
tion as  applied  to,  .  .  87 
Glass  Printing,  a  New  Art;  American  Notes,  151 
Globe  Steam  Engine,  Hunt's,  .  .  280 
Gluten  to  Bread  and  other  Articles  of  Food, 

Application  of, .  .  .  .182 

Gold  Amalgamator,  Smith's  Portable,  .     164 

Governor,  Child  and  Wilson's  Differential- 
action,  .  .  .  .57 
Governors,  Jones'  Restrainer  for  Steam  En- 
gine,    .             .             .             .  .189 
Governors,  Moisorr's  Pendulous  and  Rotatory,         7 
Gravitation,  The  Attraction  of,         .            .       63 


Great   Republic    Steamer,    The;     American 

Notes, .  .  .  .  .175 

Grinding  Mill,  Latourette's  Disc,  .     142 

Grubber,  Tennant's  Self-Cleaning  Lateral- 
toothed,  .  .  •  .164 
Guards  and  Drivers  of  Railway  Trains,  Com- 
munication between  the,  .  .117 
Gun  Cotton,  .  .  .  .242 
Gun,  Downie's  Wrought-iron  Lined,  .  212 
Gun  for  Distinct  Shots,  Double-charged,  .  242 
Gunnery,  Modern  War,  .  223,  242,  272 
Gunnery,  Norton'*  Heavy,  .  .  .  223 
Gunnery,  Norton's  Rifle,  .  .  .165 
Gun,  Perkins'  Steam,  .  .  .242 
Gun,  Prussian  Needle,  .  .  .  242 
Gun,  Turton's  Multi-barrelled,  .  .242 
Gutta  Perclra,  New  Kind  of,  .  .116 
Gutta  Percha,  New  Mode  of  Treating,  .  211 
Gutta  Percha,  Rider's  Treatment  of,             .82 

H 

Harrow,  Universal  Flexion;  American  Notes,  88 

Hartlepool  Great  Float  and  Railway,             .  237 

Hats,  Caps,  and  Helmets,  Stuart's,  .             .  58 

Helve  Fastening  for  Axes,   .             .             .  1 90 

Hemp,  Indian,          ....  259 

Hemp,  Substitutes  for  Russian,         .             .  140 

Highland  Society's  Show  at  Glasgow,           .  218 

Hodges'  Elastic  Power  Accumulators,            .  29 

Hog  Killing  in  Cincinnati,  .             .             .  189 

Horse  Shoes,  Elastic;  American  Notes,         .  220 

Horse  Shoes,  Shutter's;  American  Notes,      .  151 
Houses,  Cast-iron,   .            .            .             .69 

I 

Ice-Making;  American  Notes,  .  .     175 

India,  Public  Works  in,  .  .       46 

India-Rubber  Patents;  American  Notes,       .       42 
India-Rubber  Shoe  Manufacture,  The  United 

States,  .  .  .  .112 

Industrial  Design,    .  .  .  .70 

Industrial  Exhibition  in  Oldham,      .  .     llfi 

Industry,  A  Yorkshire  Palace  of,      .  .3 

Infringements.    (See  Law  Reports  in  Patents 

and  Designs.) 
Inkstand,  Daft's,      .  .  .  .35 

Insanity,  Dr.  John  Conolly  on  the  Characters 

of,        .  .  .  ■  .65 

Inventions,  Letters  Patent  for,  .  .116 

Iron  and  Steel,  Dodds'  System  of  Manufactur- 
ing, .  .  .  .  .11 
Iron  and  Steel,  Manufacture  of,  .  .  213 
Iron,  by  Stanno  Plumbating,  Preservation  of,  67 
Iron  Custom-house  at  Payta,  Peru,  Bell- 
house's,  .  .  .  .77 
Iron  Custom-house  for  Peru,  .  .45 
Iron  direct  from  the  Ore,  Benton's  Process  of 

Manufacturing;  American  Notes,  .       42 

Iron  direct  from  the  Ore,  Manufacture  of; 

American  Notes,  .  .  .66 

Iron,  H.  M.  Noad  on  the  Manufacture  of,      .     136 
Iron  Houses,  Cast,  .  .  .  .68 

Ironing  Muslin,  Cochran's  Mode  of,  .       34 

Iron  Manufacture  in  Scotland,  .  .     258 

Iron  Trade,  Yorkshire,  .  .  .     212 


Joint  for  Boards,  New ;  American  Notes, 


Key  Fastening ;  American  Notes,  .  .       151 

Knowles  and  Bellhouse's   Marble  -  working 

Machinery,       ....         6 


Labours  of  Seven  Years, 
Labouring  Classes,  Illness  amongst  tb 
Lamp,  Martin's  Smoke  Consuming, 
Lancaster  Cannon,  The, 
Lancaster  Gun,  Failure  of  the, 
Lappet  Cutting  Machine,  Hood's, 
Lappet  Loom,  Smith's, 
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Law  Reports  in  Patents  and  Designs  ; — 
Anchors,  HonibaU's  Application  for  Exten- 
sion, .  .  .  .238 
Anchors,  Honiball's  Application  for  Con- 
firmation of  Porter's  Patent,  .     285 
Baboneau  v.  Farrell,         .            .  .143 
Fabricated  Trade  Mark,    Leech  t>.  Door- 

gauchurn  Seel  and  Another,  .     285 

Furnaces,  Foard's  Application  for  Extension,  238 
Gas,  Lowe's  Application  for  Extension,  .  238 
Gas,     Purification    and     Regulation    of; 

Lowe's  Extension,     .  .  .261 

Halluin  v.  Bailey  et  Al. ;  Spinning  Carpet 

Warp  Yarns,  .  ,  .93 

Hancock  v.  Rose,  .  .  .177 

Hearses,  Shillibeer's  Application  for  Pro- 
longation,    ....     285 
Jeffreys  v.  Boosey ;  House  of  Lords,  .     142 

Jeffrey  v.  Potter;  Paper  Hangings,  .       92 

Lockpicking,   Parnell    and    Puckridge   v. 

Goater,         .  .  .  .261 

Machine  Forging,  Ryder's  Application  for 

Extension,    ....     238 
Money  Tills,  Gittins  v.  Symes,      .  .     285 

Photography,  Talbot's  Application  for  Ex- 
tension,       ....     238 
Photography,  Talbot  v.  Laroche  ;  Infringe- 
ment, ....     261 
Purifying  Water,  Clark's  Prolongation,     .     285 
Railway  Wheels,  Action  for  Infringement 

of,     .  .  .  .  .19 

Salting  Animal  Matters,  Payne's  Improve- 
ment in,  .  .  .  .117 
Smoke-Consuming  Furnace,  Foard's  Ex- 
tension, .  .  .  261 
Softening  Water,  Clarke's  Patent,  .  238 
Talbot  v.  Henderson,  .  .  .93 
Trade  Marks,  Gloves,  .  .  .93 
Truman  v.  Bellis,  Queen's  Bench,  .  117 
William's  Patent  for  Felting,  Prolongation 

of, 45 

Young  v.  White,  .  .  .  .118 

Life  Lines,  Houdetot's  System  of  Projecting,  33 
Lightning    Corrductor    for    Chimneys,    Mr. 

Nasmyth  on  a,  .  .  .     208 

Lime  Light  from  the  Decomposition  of  Water,  166 
Lime,  Notes  on,        .  .  .  .124 

Liquids,  Professor  Tyndall  on  some  Pheno- 
mena connected  with  the  Motion  of,      .     136 
Lithograph,  A  Forty-stone,  .  .     260 

Lithographic  Printing,  Fhotographic  Pictures 

on  Stone  for,     ....     252 
Lock  Protector,        .  .  .  .40 

Locks  and  Mr.  Hobbs.  Cotterill's  Climax-De- 
tector, .  .  .  .  .68 
Locomotion  by  means  of  a  Vacuum  and  Com- 
pressed Air,       .             .             .             .166 
Locomotion,     Draught,    and    Performance; 

American  Notes,  .  .  .     194 

Locomotive  Driving  by  Contract,      .  .115 

Locomotives,  Means  of  securing  Wide  Fire- 
boxes of;  American  Notes,  .  .101 
Locomotives,  Wood  versus  Coke  for;  Ameri- 
can Notes,  .  .  .  .42 
Locomotives,  Use  of  Coal  in,  .  .139 
Locomotive  Tubes,  Steam  Cleansing  for,  .  91 
Loom,  Smith's  Lappet,  .  .  177 
Lowell  Factories,  America,  The,  .  211 
Lucifer  Matches ;  American  Notes,  .            .      88 

M 

Machinery,  Manual  Labour  versus,  .  .     142 

Machine  Shop  for  the  Baltic,  A  Floating,  .  115 
Magnetic  Hypotheses,  Professor  Faraday  on,  137 
Magnetic  Needle  pecrrliar  to  Liverpool,  Sir  J. 

Ross  on  the  Deviation  of  the,    .  .     232 

Magnetism,  Colonel  Sabine  on  Terrestrial,  .  188 
Maize  and  Rice  Starch,  Poison's,      .  .179 

Manual  Labour  versus  Machinery,     .  .142 

Mandioc  Root,  Recent  Analysis  of  the,  .     1 16 

Marble-working  Machinery,    Knowles    and 

Bellhouse's,       .  .  .  .         6 

Marine  Designer,    Mr.  Totlrill's;    American 

Notes,  .  .  .  .  .66 
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Marine  Engines  for  Screw  Propulsion,  Har- 
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Marine  Memoranda,  Progress  of  Screw  Pro- 
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Marine  Propulsion,   Scott,   Sinclair,  &  Co.'s 

Improved  Screws  for,    . 

Match-making  Machinery,  Zulzer's, 

Mathematics  and  Logic  to  other  Branches  of 

Knowledge,  Professor  De  Morgan  on  the 

Relation  of, 

Mechanic's  Institutions  in  Lancashire, 
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Melting  Points,  C.  Brodie  on,  .  .     137 
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Meteorological  Observations  at  Sea, 
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Naval  Architecture  and  Steam  Navigation, 

Scott  Russell  on  the  Progress  of,  .     207 

Navigable  Rivers  in  Australia,  .  .45 

New  York  Crystal  Palace;  American  Notes,  21 
New  York  Exhibition ;  American  Notes,  66,  88, 175 
Niagara  Steamer,  The;  American  Notes.  .  175 
Norton's  Explosive  Contrivances  and  Pro- 
jectiles, .  .  .  .91 
Norton's  Frictional  Exploder,  .  .  242 
Norton's  Heavy  Gunnery,  .  .  .  223 
Norton's  Punch-fronted  Shot,  .  .  242 
Norton's  Railway  and  Alarm  Signals,  .  134 
Norton's  Rifled  Cannon  and  Projectiles,  31 
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Oil  Cup  ;  American  Notes,  .  .  1 51 

Oldham,  Industrial  Exhibition  in,  .  20,116 

"  Old  Oak  Chest,"  Another,  .  .       46 

Ornamental  Fabrics,  Hood's,  .  .       33 

Ornamental  Fabrics,  Lyle's,  .  .10 


Packing  Hay  by  Hydrostatic  Pressure. 
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Paper-Cutling  Machine,  Cox's, 
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Paper  from  Turf, 
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Paper,  Manufacture  of, 
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Patents  foe  Inventions,  The  Law  as  to ; 


Sweden  and  Norway, 
Portugal, 

Naples,    .... 
Papal  States, 
Belgium, 
Sardinia, 
Saxony, 

Patents;  Provisional  Protections  for  Inven- 
tions, 22,  46,  70,  93,  118,  143,  166,  190,  214 
238,  262,  286 
Patents,  Recent: — 

Alkalisand  Alkaline  Salts:  A.  Cuninghame, 
Beds,  Portable:  J.  Blair, 
Bedsteads,  Portable  Wooden :  A.  D.  Brown, 
Bleaching  and  Scouring  :  J.  Higgin, 
Block-Printing   Machinery :    A.   P.  Cou- 

brough, 
Boilers,  Safety  Apparatus  for  Steam  :    E. 

Walmsley,    .... 
Brick  Machine :  W.  Johnson, 
Caoutchouc,  Application  of:  J.  H.  Johnson, 
Caoutchouc.  Manufactureof :  J.  H.  Johnson, 
Casks,  Metallic  and  Other :  J.  Duncan,  J. 

Boyd,  and  J.  Barker, 
Cheese,  Manufacture  of:  E.  H.  and  F.  C. 

Cockey,         .  . 

Clothes-Drying  Machine,  Centrifugal :   J. 

H.  Johnson, 
Compass,  Mariners' and  Surveyors':  Paul 
Cameron,        .... 
Cranes,  Safety:  A.  Law, 
Cutting  and  Bruising  Apparatus  for  Vege- 
table Substances:  F.  Arding,    . 
Dyeing,  Improvements  in :  J.  H.  Johnson, 
Envelope  Fastening:  J.  J.  Aston, 
Envelope  Machinery :  Pollard  and  Mumby, 
Fire- Arms,  Breech  Loading  :  C.  Crickmay, 
Fire  Grates,  Domestic :  M.  Maclaren, 
Floating  Dress,  Safety :  J.  H.  Johnson,    . 
Foundations  of  Houses :  G.  Bird, 
Furniture,  Portable:  E.  Wallace  and  G. 

Galloway,     .... 
Gas  and  Oil  from  Vegetable  Substances : 

J.  H.  Johnson, 
Gas  Burners,  Duplex:  E.  Goddard, 
Gas  Meters :  J.  Z.  Kay,  . 
Gluten  to  Bread  and  other  Articles  of  Food, 

Application  of :  J   H.  Johnson, 
Grain  Mills  :  J.  H.  Johnson, 
Governor,    Differential-Action :    Child    & 

Wilson,         .... 
Gutta  Percha,  Manufacture  of:  E.  Rider, 
Hats,  Caps,  and  Helmets;  J.  K.  Stewart, 
Inkstand :  T.  B.  Daft,      . 
Iron  and  Steel,   Manufacture  of:   T.  W. 

Dodds, 
Iron  direct  from  the  Ore,  Manufacture  of 

J.  H.  Johnson, 
Ironing  Muslins :  Alex.  Cochran, 
Journal  Bearings:  A.  Barclay,     . 
Knife  Cleaners .  H.  Hilliard, 
Lappet  Loom :  J.  Smith, 
Maize  and  Rice  Starch :  J.  Poison, 
Match-Making  Machinery :  J.  H.  Johnson, 
Medicinal  Gas  Administrator:  G.  H.  Earth, 
Millstones,  Ventilating  Case  for:  Charles 

Lowe, 
Mining  Engines  and  Machinery:  A.  Bar- 
clay, 
Mordants    for    Calico    Printing:     James 

Higgin, 
Moulds  for  Casting  Metal :  J.  Jobson, 
Oilcloth  Printing ;  J.  H.  Johnson, 
Ornamental  Fabrics :  J.  &  W.  Hood, 
Ornamental  Fabrics :  J.  Lyle, 
Orne  Chenille  Fringe :  W.  Greenshields, 
Pamphlet  Retainer,   or  Temporary   Book 

Cover:  G.  B.  Goodman, 
Paper-Cutting  Machiue:  J.  Cox, 
Peat,  Charred :  Taylor  and  Brown, 
Pen,    Continuous -Action    Reservoir:    R, 

Shaw, 
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for :     C 


Pile  Drivers,  Winch :  John  Bower,  C.E , 
Pistons,  Adjustable  Metallic:    J.  Hinch- 

cliffe, 
Pocket  Book,  Self-Collapsing :  T.  J.  &  J 

Smith, 
Pottery   and    Glass,    Ornamentation    of 

Messrs.  Bale  &  Lucas, 
Power  Looms,  Drop  Box  Movement  for 

W.  Foster,    . 
Presser-Flyers  for  Cotton  Spinning :  Settle 

and  Cooper, 
Printing  Apparatus,  Hand :  John  Foss, 
Printing  Surfaces:  J.  B.  Graham, 
Printing  Surfaces  :  J.  H.  Johnson, 
Projecting  Life  Lines :  J.  H.  Johnson, 
Railway  Axle  Boxes  and  Bearing  Springs 

A.  Dixon,     . 
Railway  Axle  Boxes :  J.  Steven, 
Railway  Brakes:  J.  H.  Johnson, 
Railway  Brakes:  J.  Jennings, 
Railway  Brakes :  A.  Turiff, 
Railways,     Safety     Apparatus 

Nicholson,     , 
Railway  Wagons :  J.  Brown, 
Railway  Wheels :  W.  Morrison,   . 
Revolver  Fire-Arms :  J.  H.  Johnson, 
Scaffold  Bracket :  A.  Dixon, 
Scouring  Textile  Fabrics :  W.  Fulton, 
Scythe,  Self-Adjusting :  James  Smith, 
Signals,  Railway  and  Alarm :  Captain  J 

Norton, 
Sizeing   and   Finishing   Textile    Fabrics 

Greenwood  &  Smith, 

Smoke-Consuming  Lamp  :  J.  H.  Johnson, 

Soda,  Application  of  Fuel  Gases  for  the 

Manufacture  of  Carbonates  of:  J.  H. 

Johnson,       .... 

Steam   and   Vapour,   Generation   of: 

Lipscombe,   . 
Steam-Boiler  Apparatus :  J.  Houston, 
Steam-Boiler,  Revolving:  J.  Duncan, 
Steam-Boilers :  J.  Macfarlane, 
Steam-Pressure  and  Safety  Apparatus 

J.  Healey,     .  MB 

Still,  Steam-heated  Clay :  Ralph  Lister,  . 
Steering  Barrel,  Compensating:  T.  Stainton, 
Sulphuric  Acid  Chambers  :  E.  Leyland,    . 
Thistle  Paper:  Lord  Berriedale,    . 
Thrashing  Machinery :  F.  Arding, 
Thread-Finishing  Apparatus  :  W.  Calder, 
Tools,  Files,  and  Rasps :  T.  W.  Dodds, 
Truck  for  Railways,  Timber :  W.  Eassie, 
Turn-over  Apparatus  for  the  Leaves   of 
Books,  .... 

Valve,  Equilibrium  :  Child  and  Wilson,  . 
Valve,  Safety  :  J.  Dilworth, 
Valves  and  Pistons  :  Child  and  Wilson,  . 
Washing  Machine  :  J.  Paterson, 
Washing  Machine,  Steam :  J.  H.  Johnson, 
Wash-Waters,  Treatment  of:  Dr.  A.  P. 
Price,  .... 

Wheels  and  Axles :  T.  W.  Dodds, 
Weft  Forks  for  Power  Looms :   M.  Gray, 
Winnowing  Machine:  Nalder  and  Knapp, 
Zincosraphic   Printing    Machiue :    A.    L. 
Reid,  .... 

Patents,   Report  of  American  Commissioner 
of,        .  .  .  . 

Peat,  Taylor  &  Brown's  System  of  Charring, 
Pendulous  Oscillating  Steam  Engine,  Mureton's, 
Pendulum  Test  of  the  Earth's  Mass, 
Pendulum  Test  of  the  Earth's  Mass,  Prof. 
Airey's,  .... 

Pen,  Shaw's  Continuous-Action  Reservoir,    . 
Peru,  Iron  Custom-House  for, 
Photographic  Pictures  in  Relief, 
Photographic  Pictures  on  Stone  for  Litho- 
graphic Printing, 
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Wherever  the  remains  of  man  have  been  found,  there  have  also 
been  found  associated  with  them  undeniable  records  of  his  power. 
The  converse  of  this  has  not,  to  our  knowledge,  with  such  univer- 
sality, been  ascertained  to  be  a  fact.  The  records  of  his  power  have 
not  always  been  found  associated  with  his  personal  remains,  while,  in 
numerous  cases,  no  trace  even  of  his  place  of  sepulture  has  been  dis- 
covered. His  power,  therefore,  may,  with  great  truth,  be  said  to  survive 
him.  These  records  are  so  many  chronicles,  and  we  may  read  them 
always  with  greater  certainty,  and  often  with  greater  interest,  than  we 
can  those  of  tradition,  whether  oral,  written,  or  printed.  These  metallic, 
stone,  or  wooden  histories,  exhibit,  in  the  earlier  periods,  evidences  of 
endeavour,  rather  than  of  attainment ;  or  if  of  attainment,  then  of  that 
simple  kind  which  has  been  directed  to  obtaining  his  means  of  subsist- 
ence, or  to  defence  against  his  enemies.  The  ancient  hunter  revives  in 
the  flinty  arrowhead,  and  the  early  warrior  in  the  celt  of  stone.  Many 
ages,  probably,  supervened  before  he  exchanged  the  spoon  or  the  cup, 
which,  in  the  shell  or  the  gourd,  nature  had  furnished  to  his  band,  for 
the  utensil  worked  into  shape  by  the  potter ;  and  many  more  ere  he 
forsook  the  caverns  of  the  earth,  and  resorted  for  a  home  to  a  durable 
structure  upon  its  surface.  Such  history  is  necessarily  interesting, 
often  curious,  and  always  important.  The  prime  principle  of  this  kind 
of  historical  deduction  is  not  sufficiently  borne  in  mind.  Mind,  if  we 
may  so  describe  it,  although  of  the  same  species,  is  not  of  the  same 
calibre.  The  varieties  which  we  can  now  observe  in  the  world  are 
capable  of  bringing  all  time  before  us.  In  our  researches  into  the  past, 
we  are  too  forgetful  of  what  is  now  doing.  Hence  the  page  of  history, 
recorded  with  so  much  truthfulness,  is  not  decipherable,  and  the  com- 
petent interpreter,  who  is  really  at  our  elbow,  is  often  thrust  aside  as  an 
intruder  upon  our  antiquarian  studies.  There  is  reason  to  believe  that 
many  of  the  evidences  of  man's  power  have  perished,  in  consequence  of 
the  perishable  material  in  which  it  was  manifested  forth,  and  the  status 
of  existing  low  civilization  furnishes  this  reason.  The  geologist  begins 
his  studies  otherwise.  He  sees  what  now  is  and  is  doing,  and  thence 
reasons  back,  and  demonstrates  what  was  and  what  must  have  been 
done.  This  seems  to  us  to  be  the  true  way  of  reading  all  history.  In- 
deed, it  is  the  only  way  in  which  all  history  is  read,  although  we  may 
not  be  conscious  of  its  influence  upon  us.  It  is  thus  that,  with  regard 
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to  art,  we  can  see  its  first  simplest  forms,  and  trace  their  subsequent 
rise,  and  the  conditions  of  such  rise;  and  the  historical  parallels  of 
ancient  time  with  present  place  enable  the  inquirer,  with  commensurate 
satisfaction,  to  change  his  position,  from  the  lowest  probability  to  the 
highest  certainty.  According  as  this  logic  may  be  pursued,  so  will  the 
breath  enter  into  the  dry  bones  of  antiquity,  and  the  sinews,  and  flesh, 
and  skin  come  upon  them,  and  they  will  live. 

These  observations  apply  to  all  things  that  pass  by  the  general  name 
of  an  instrument,  whether  evidencing  the  most  brutish  barbarism,  or 
the  most  elegant  civilization.  Without  regarding  the  mean,  the  differ- 
ence between  the  extremes  would  appear  to  consist  in  a  difference  of 
calibre  of  power  only.  Civilization,  with  its  high  power,  is  set  off 
against  barbarism,  with  its  low  power;  or  rather,  while  the  latter  ex- 
hibits an  inferior,  the  former  shows  a  superior  demonstration  of  power. 
It  is  scarcely  necessary  to  cite  examples.  Instruments  of  the  arts  of  the 
chase  and  of  war  precede  those  of  architecture,  sculpture,  painting,  and 
music;  and  those  of  the  last-named  arts  succeed  one  another  in  the 
order  named,  while  the  instruments  of  science  are  reserved  as  an  after- 
math. Among  examples  of  the  former  kind,  an  enigma  sometimes  pre- 
sents itself.  We  may  find  an  instrument  exhibiting  a  knowledge  of  a 
deeply  scientific  principle,  and  the  only  and  true  way  of  accounting  for 
it,  where  circumstantial  evidence  does  not  prove  the  contrary,  is  by 
assuming,  as  no  doubt  is  the  fact,  that  such  knowledge  has  been  uncon- 
scious— nearer  to  what  is  commonly  called  instinct,  than  to  what  is  com- 
monly called  reason.  Such  an  example  is  found  in  the  instrument  called 
the  boomerang  of  the  aboriginal  Australian.  But  what  do  the  words, 
"  low  power,"  "  high  power,"  "  inferior  demonstration  of  power,"  and 
"  superior  demonstration  of  power,"  teach?  For,  unless  they  teach 
some  tiling,  they  remain  words,  and  nothing  else. 

The  first  observation  we  would  make  is,  that,  upon  careful  analysis, 
the  difference  before  alluded  to  is  mainly  produced  by  the  combination, 
in  recent  times,  of  powers  of  calibre  higher  than  could  be  combined  in 
former  ages,  not  by  the  combination  of  powers  of  the  same  calibre — not 
as  addition,  in  arithmetic,  is  a  combination  of  integer  numbers — but  as 
multiplication  becomes  a  higher  power  of  addition,  which  it  is.  It  will 
not  misemploy  our  time  to  enlarge  this  somewhat. 

Let  the  human  hand  alone  be  considered  as  the  primal  power.     Its 
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force  is  necessarily  reduced  to  a  minimum  when  not  exercised.  Suppose 
it  exerted  in  producing  solid  form  only,  there  is  every  evidence  that  the 
power  thus  demonstrated  would  he  of  very  low  calibre.  It  might  exca- 
vate a  cave,  or  rear  a  hut  of  rough  natural  productions,  hut  nothing  more. 
Add  colour,  and  we  have  painted  decoration,  furnishing  a  wider  field  for 
the  employment  of  power,  and  acquiring  power  of  higher  calibre.  Again, 
add  imagination,  and  the  region  of  poetry  is  attained,  requiring  the  high- 
est power,  as  its  sphere  of  action  becomes  without  bounds,  and  is  infinity. 
This  might  be  displayed  to  the  eye  thus — 

The  human  hand  +  form  =  some  kinds  of  art. 
Do.  +    do.    -f-  colour  =  painting. 

Do.  +    do.    +      do.    +  imagination  =  poetry. 

This  is,  of  course,  a  very  rude  formula  of  the  infinite  varieties  of  the 
demonstrations  of  power,  which  are,  in  fact,  but  interchanging  combina- 
tions, in  a  greater  or  less  degree,  of  some  two  or  more  of  these  materials, 
if  we  may  so  use  the  term.  But  this  sufficiently  shows  the  generic  char- 
acter; it  would  obviously  be  going  out  of  our  province  to  detail  speciali- 
ties. In  giving  such  general  views,  principles  can  be  but  broadly  treated. 
These  principles  are,  as  we  conceive,  universally  important ;  and  con- 
sidering them,  as  we  do,  essentially  so  to  the  subject  in  hand,  we  have 
entered  upon  them  at  greater  length  than  the  shortness  of  this  article 
might  warrant,  in  order  that  the  few  subsequent  remarks  that  we  can 
necessarily  make,  in  their  application  to  the  present  condition  of  drawing 
instruments,  and  the  great  field  which  lies  open  before  us  in  them  for 
improvement,  may  be  better  understood. 

It  is  not  here  necessary  to  distinguish  between  drawing  instruments 
and  machine  tools.  Indeed,  the  remarks  we  would  make  apply  equally 
to  all ;  for  they  possess  a  principle  in  common,  which  lies  at  the  very  foun- 
dation of  the  true  theory  of  their  construction — we  mean  the  economy  of 
power — more  being,  by  their  means,  capable  of  being  done  in  less  time. 

Drawing  instruments  are  the  result  of  an  unconscious  effort  to  econo- 
mise power.  Let  us  but  once  become  conscious  of  the  value  of  this  truth, 
and  there  seems  no  end  to  the  improvements  that  might  be  made  in  their 
construction.  It  is  admitted  on  all  hands  that  our  instruments  of  this 
kind  are  still  very  imperfect,  although  some  of  them,  like  the  plain  rule, 
may  have  attained  the  highest  excellence  of  which  they  arc  capable.  The 
Continent  beats  us  hollow  in  these  things;  but  still,  the  Frenchman  and 
the  German  appear  to  have  much  to  learn.  How  many  combinations  of  the 
plain  rule,  with  other  forms  of  instruments,  are  yet  possible,  as  aids  of 
which  the  mechanical  and  the  engineering  draughtsman  stand  in  need  ? 
And  why  is  this?  Simply  because  the  mathematical  instrument-maker  has 
gone  on  as  his  remote  ancestors  did — making  precisely  the  same  instru- 
ments which  they  did,  and  only  being  enabled,  by  the  application  of  the 
principles  above  laid  down  in  other  departments  of  industry,  to  produce 
a  better  working  instrument,  or  one  of  more  beautiful  material  and  form. 
The  common  compasses  and  ruling  pen,  each  exhibits  in  itself  an  efficient 
instrument  for  the  purposes  of  its  original  design.  How  much  have  we 
acquired  by  a  combination  of  the  two,  simple  as  such  combination  is  ? 
Other  combinations  of  each  of  these  instruments  with  other  instruments 
we  have,  but  many  more  might  be  as  easily  constructed  as  conceived. 
The  pen  we  have  in  several  varieties ;  and  in  "  The  Practical  Draughts- 
man's Book  of  Industrial  Design,"  just  published,  and  reviewed  in  page 
13,  we  are  told  of  a  recent  very  simple  and  ingenious  improvement  of 
the  pen,  by  11.  Maubert,  a  French  engineer.  It  is  often  necessary  to 
draw  a  number  of  lines  of  different  thicknesses  immediately  succeeding 
each  other.  To  remedy  the  inconvenience  of  repeatedly  turning  the 
adjusting  screw  of  the  pen,  he  makes  the  nibs  of  the  pen  circular,  the 
central  and  opposite  parts  of  the  extreme  points  being  made  to  converge 
more  closely  than  the  lateral  and  opposite  parts.  Hence,  if  a  fine 
line  be  wanted,  the  pen  is  held  in  a  vertical  position,  and  a  line  of  any 
ordinarily  required  greater  thickness  is  obtained  by  inclining  the  pen  less 
or  more  on  either  side.  We  may  instance  also  an  example  of  like  sim- 
plicity of  improvement  in   compasses,  as  detailed  in  the   above-men- 


tioned work,  where  it  is  very  justly  remarked,  that  "  a  perfect  com- 
passes-joint is  a  thing  seldom  met  with,  and  draughtsmen  are  continually 
subject  to  annoyance  arising  from  the  inequality  of  action  of  the  joints 
of  their  compasses.  After  some  little  usage,  these  parts  invariably 
imbibe  the  bad  habit  of  an  alternate  tightness  and  looseness,  so  that, 
when  the  screw  is  adjusted  to  tighten  the  joint  for  one  part  of  its  move- 
ment, the  objectionable  slackness  is  only  removed  at  the  expense  of  an 
equally  provoking  stiffness  in  another  part."  Messrs.  Bentley  have  con- 
trived some  "  spiral  spring  compasses"  for  remedying  this  evil,  by  the 
simple  adaptation  of  a  small  coiled  spring  to  the  joint,  in  such  a  manner 
as  to  equalize  the  pressure  of  the  frictional  surfaces  throughout  the  entire 
movement. 

Now,  such  improvements  as  these  have,  beyond  intrinsic  merit  of  their 
own,  the  merit  of  great  suggestiveness.  They  show  how  power  can  be 
bestowed  by  the  simplest  combinations.  We  might  instance,  while  upon 
this  point,  the  case  of  proportional  dividers.  In  the  excellent  work  al- 
ready quoted,  we  find  its  use  and  properties  accurately  described  thus: — 
"  Its  use  is  to  increase  or  reduce  measurements,  and  a  great  deal  of  time 
may  be  saved  by  employing  it,  whilst  there  is  much  less  risk  of  making 
mistakes  with  it  than  when  the  draughtsman,  in  reducing  a  measure- 
ment, has  first  to  take  the  distance  on  the  original  drawing,  in  his  com- 
mon dividers,  and,  by  applying  it  to  the  scale  of  that  drawing,  ascertain 
how  much  it  is,  arithmetically  ;  and  then  to  find  the  corresponding  dis- 
tance on  the  reduced  scale,  which  he  has  again  to  take  in  his  dividers,  so 
as  to  apply  it  to  the  copy  in  hand."  This  well-known  instrument  thus 
furnishes  a  leading  example  of  how  simple  are  the  means  of  economising 
power. 

Much  remains  to  be  dono  in  this  respect,  as  we  have  already  said,  with 
regard  to  drawing  instruments.  As  suggestion  is  the  constant  herald 
of  advance,  we  may  hope  for  great  improvements  to  be  effected,  when 
our  mathematical  instrument-makers  shall  have  emerged  from  their 
chrysalis  condition,  and  venture  to  take  wing.  They  ought  to  occupy 
a  high  position  in  these  times.  The  problems  which  our  present 
position  places  before  us,  must  and  will  be  solved.  We  hope  we  may 
have  suggested  a  road  towards  their  solution.  We  know  many  of 
our  young  mechanics  and  engineers  who  will  devote  hours  upon  hours 
to  the  solution  of  a  chess-problem,  which  may  appear  in  some  ephe- 
meral book  or  periodical ;  and  we  feel  convinced  that  a  thorough  under- 
standing of  the  principles  of  improvement  that  we  advocate,  and  a  very 
slight  attention  to  their  application,  would  result  in  the  production,  in 
far  less  time  than  is  now  devoted  to  the  frivolous  pursuits  alluded  to,  of 
all  the  present  requirements  of  the  draughtsman,  while  it  would  expose 
more  fields  to  conquer,  and  readier  means  of  conquering  them. 

Following  oar  older  cotemporaries,  it  has  been  our  wont,  at  the  com- 
mencement of  each  new  volume  (and  to-day  we  begin  our  seventh),  to 
speak  a  little  of  our  past  accomplishments  and  our  future  intentions. 
But  we  leave  the  latter  to  be  judged  of  by  the  former,  which  speak  for 
themselves.  Our  subscribers  will  readily  recognize  many  improvements, 
we  trust,  both  in  our  "  appearance"  and  "  manners ;"  and  we  hope  still 
to  find  in  our  readers  the  same  kindness  that  we  have  hitherto  experi- 
enced, and  that  they  will  find  in  us  increasing  power  to  supply  their 
wants,  and  proportionate  demonstrative  proofs  of  our  will  thitherward. 


THE  LAW  AS  TO  PATENTS  FOR  INVENTIONS  IN 
SWEDEN  AND  NORWAY. 

This  law  is  enunciated  in  a  royal  ordinance  of  the  13th  December, 
1834,  which  is  to  the  following  effect : — 

A  patent  secures  to  the  holder  the  exclusive  right,  during  its  continu- 
ance, of  making  and  selling  the  object  it  refers  to,  and  the  power  of 
licensing  other  persons  to  make  and  sell  the  same  object.  Patents  will 
not  be  granted  for  a  mere  principle,  but  only  for  its  application  to  the 
purposes  and  in  the  mode  indicated  by  the  applicant. 

Patents  may  be  obtained  for  articles  of  manufacture,  or  improvements 
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on  previous  inventions  (such  improvements  not  being  infringements 
upon  existing  patents),  or  for  inventions  imported  from  abroad,  not  pre- 
viously introduced  into  the  kingdom,  unless  the  invention  is  of  great 
simplicity,  or  lias  been  described  in  some  published  work  so  plainly,  that 
it  could  be  carried  into  effect  from  that  description. 

In  the  case  of  originr.l  inventions,  patents  are  usually  granted  for 
fifteen  years;  in  the  case  of  an  improvement  on  an  invention,  for  ten 
years;  in  the  case  of  an  imported  invention,  for  five  years.  But  these 
terms  will  be  curtailed,  in  case  the  invention  is  not  considered  of  suffi- 
cient importance  to  warrant  the  full  term.  In  the  case  of  imported  in- 
ventions, the  term  may  be  extended  to  ten  years,  if  it  can  be  shown  that 
they  have  been  attended  with  considerable  expense,  and  consist  of  com- 
plicated machinery. 

Any  respectable  person  may  obtain  a  patent,  whether  he  is  native  or 
a  foreigner;  but  if  the  latter,  he  is  required,  within  one  year  after  the  date 
of  the  patent,  either  to  establish  himself  in  the  kingdom,  or  to  appoint 
some  resident  to  whom  the  patent  shall  be  transferred. 

A  month's  time  to  prepare  a  description  and  drawings  will  be  allowed 
by  the  College  of  Commerce  to  the  applicant  for  a  patent,  in  case  of 
need;  but  failing  to  produce  them  within  the  time,  he  will  have  to  pro- 
ceed afresh,  and  will  lose  any  priority  he  may  have  possessed.  The 
College  may  examine  the  petition  and  drawings  to  see  that  they  are 
correct,  and  may  appoint  other  persons  to  inspect  them,  to  see  whether 
there  is  cause  of  opposition.  Any  opposition  must  be  made  within  six 
months  of  the  date  of  the  patent,  and  the  insertion  of  the  specification 
for  the  third  time  in  the  government  newspaper.  The  specification  must 
be  published  in  that  journal  three  times,  within  two  months  of  the  date 
of  the  patent.  "When  there  is  opposition  to  a  patent,  the  matter  is 
referred  to  five  arbitrators,  two  to  be  chosen  by  the  patentee,  two  by  the 
opposing  party,  and  the  fifth  to  be  chosen  by  the  other  four.  No  appeal 
is  allowed  from  the  decision  of  the  arbitrators.  It  is  good  ground  of 
opposition  that  the  invention  was  known  and  in  operation  previous  to  the 
application  of  the  patentee,  or  that  the  applicant  has  stated  the  invention 
to  be  original,  when  it  is  only  an  improvement  on  an  invention  introduced 
from  a  foreign  country.  In  case  the  opponent  of  a  patent  obtains  a 
decision  in  his  favour,  he  must  communicate  the  decision  to  the  presi- 
dent of  the  Chamber  of  Commerce  within  two  months  of  its  date,  other- 
wise the  decision  will  be  of  no  avail. 

If  two  persons  apply  for  different  patents  for  the  same  object,  the  first 
applicant  is  to  be  preferred. 

The  patentee  is  required  to  prove  to  the  College  of  Commerce,  within 
the  period  of  two  years,  that  he  has  put  his  invention  into  activity.  In 
case  of  unforeseen  circumstances  requiring  further  time,  however,  he  may 
apply  for  a  prolongation.  He  must  annually  adduce  proof  to  the  College 
that  the  invention  continues  to  be  put  into  activity. 

Persons  infringing  a  patent  must  pay,  for  a  first  offence,  100  rix-dol- 
lars,  and  for  every  subsequent  offence,  twice  that  sum.  One-half  the 
fine  is  paid  to  the  owner  of  the  patent,  and  the  other  for  the  use  of  the 
poor.  The  articles  illegally  manufactured  will  be  forfeited  to  the 
patentee. 

Patents  are  transferable.  Notice  of  transfers  must  be  given  to  the 
College  of  Commerce. 

A  YORKSHIRE  PALACE  OF  INDUSTRY. 

The  romantic  Yorkshire  valley  of  the  Aire  now  holds  within  its 
embrace  the  most  splendid  example  of  the  performances  of  private  com- 
mercial enterprise,  which  modern  times  can  show.  This  monument  of 
industrial  spirit  is  the  palatial  factory  erected  at  Saltaire,  near  Bradford, 
by  Messrs.  Titus  Salt,  Sons,  &  Co.,  "for  the  manufacture  of  alpaca  and 
mohair  into  stuffs. 

The  alpaca  manufacture,  which  has  rapidly  risen  to  very  considerable 
importance,  owes  its  entire  origin  to  Mr.  Titus  Salt,  the  senior  partner 
in  the  Saltaire  firm.  That  gentleman,  so  well  known  for  the  high  posi- 
tion which  he  has  acquired  as  a  leading  manufacturer  of  the  time,  long 
since  distinguished  himself  by  the  sagacity  which  led  him  to  foresee  the 
capabilities  of  the  material ;  and  it  is  by  his  patient  perseverance  that 
the  manufacture  has  been  brought  to  its  present  high  degree  of  excel- 
lence. After  working  out  the  trade  for  some  years,  the  premises  occu- 
pied by  Mr.  Salt,  in  the  town  of  Bradford,  were  found  to  be  far  too  nar- 
rowly limited  for  the  requirements  of  an  undertaking  of  such  rapid 
growth,  and  hence  arose  the  project  now  under  notice.  Selecting  a 
locality  admirably  adapted  for  this  purpose,  Mr.  Salt  went  to  work  with 
the  determination  to  do  everything  in  the  perfection  of  style.  The 
engineering  and  millwrighting  departments  he  intrusted  to  Messrs. 
Fairbairn  of  Manchester;  and  with  so  excellent  an  opportunity  before 
the.n,  that  eminent  firm  took  care  to  introduce  every  improvement  which 
modern   engineering  science  could  suggest.      Messrs.   Lockwood  and 


Mawson,  the  architects,  of  Bradford,  undertook  the  design  and  general 
superintendence  of  the  buildings;  and  they  have  adopted  the  Italian 
style  with  excellent  effect. 

On  one  side,  the  works  have  the  Leeds  and  Liverpool  canal ;  on  the 
other  the  railway,  running  from  Shipley  to  Skipton  and  Lancaster  (Leeds 
and  Bradford  Extension  line).  The  portion  of  the  Saltaire  estate  occu- 
pied by  the  works  is  six  acres  and  a  half,  but  the  actual  floor  area  of  the 
establishment  is  about  twelve  acres.  The  main  mill  is  six  storie3  in 
height,  550  feet  long,  and  50  feet  wide.  In  the  centre  of  the  front 
elevation  are  arched  entrances,  having  the  engine-houses  adjoining. 
These  divide  each  room,  save  the  top  story,  into  two  parts ;  but  the  top 
story  extends  the  entire  length,  550  feet,  and  is  supposed  to  be  the 
largest  room  in  Europe.  The  whole  of  this  building  is  fireproof,  the 
walls  being  of  stone ;  the  floors  constructed  with  arches  of  hollow  bricks, 
on  cast-iron  columns  and  beams,  and  the  framework  of  the  roof  being  of 
iron.  The  principal  shed  is  for  weaving,  and  is  calculated  to  receive 
1000  looms,  the  dimensions  being  about  255  feet  by  200  feet.  The 
whole  of  the  shafting  and  gearing  for  driving  the  looms  is  fixed  in 
spacious  subterranean  passages  below  the  floor ;  and  there  are  holes  left 
in  the  floor,  through  which  the  straps  work  in  an  upright  direction. 
By  the  adoption  of  this  plan,  the  upper  part  of  the  weaving  shed  is  left 
quite  unobstructed,  and  the  light  is  better,  and  the  overlookers  are  able 
to  have  an  extended  view  over  the  field  of  their  labours.  The  combing- 
shed  is  about  one-half  the  area  of  the  weaving-shed.  The  warehouses, 
washing-rooms,  packing-rooms,  weft-room,  mechanics'  shops  and  offices, 
are  arranged  in  a  most  complete  manner,  in  suitable  situations. 

The  gearing  and  machinery  are  driven  by  two  separate  pairs  of  con- 
densing steam-engines,  the  aggregate  power  amounting  to  above  1,200 
horses.  These  engines  are  quite  independent  of  each  other,  and,  in 
both  cases,  their  power  is  given  out  through  a  large  composite  fly  and 
spur  wheel,  wooden  teeth  being  used,  for  insuring  smoothness  of  action. 
Steam  is  supplied  by  ten  multitubular  boilers,  which  are  placed  in  a 
spacious  arched  vault,  in  front  of  the  mill,  below  the  ground  level.  The 
main  steam-pipes  are  carried  in  the  inside  of  the  main  flue,  so  that  the 
steam  is  relieved  of  its  moisture  in  its  passage,  and  enters  the  cylinders 
in  a  highly  elastic  state.  The  water  is  heated  before  supplying  the 
boilers,  by  means  of  Green's  apparatus,*  placed  in  the  flue.  The 
chimney  is  a  very  effective  pile,  250  feet  high,  treated  in  the  style  of  an 
Italian  campanile,  and  built  of  stone.  The  gas  apparatus  is  calculated 
to  maintain  5000  lights,  the  gas-holder  being  60  feet  in  diameter,  and 
18  feet  deep.  Large  iron  cisterns  are  placed  on  the  roof-level,  into 
which  water  is  pumped  from  wells,  for  the  supply  of  the  entire  works, 
and  the  rapidly  rising  town  of  Saltaire,  closely  adjacent  to  the  works. 

Mr.  Fairbairn  states  the  total  length  of  shafting  to  be  upwards  of 
10,000  feet,  or  nearly  two  miles ;  varying  from  2  inches  to  14  inches  in 
diameter,  weighing  upwards  of  600  tons,  and  revolving  at  velocities, 
varying  from  60  to  250  revolutions  per  minute.  Great  attention  has 
been  paid  to  the  efficient  heating  and  ventilation  of  the  rooms  and 
weaving-sheds.  In  the  side  walls  of  each  room  in  the  mill,  there  are 
openings  in  the  brickwork,  a  few  inches  above  the  floor  level,  for  the 
admission  of  pure  air,  and  corresponding  outlets  are  provided  above  for 
the  emission  of  the  vitiated  air,  the  temperature  being  kept  at  its  proper 
height  by  means  of  two  rows  of  steam-pipes  in  each  room.  Owing  to 
the  great  extent  of  the  weaving  and  combing  sheds,  and  to  the  amount 
of  cooling  area  in  the  lights  of  the  roof,  another  system  has  been  adopted 
for  heating  this  section.  Two  high-pressure,  non-condensing  steam- 
engines  operate  upon  large  fans,  driving  air  through  tubes  heated  by 
steam.  The  heated  air  is  thus  forced  through  channels,  until  it  is 
admitted  by  valves  into  the  sheds  at  numerous  inlets.  This  heating 
apparatus  is  the  invention  of  Messrs.  Hamilton  &  Weems,  of  Johnstone, 
near  Glasgow.  It  has  already  been  very  fully  illustrated  and  described 
in  our  fifth  volume,  page  80.  In  the  roofs  of  the  sheds  are  openings, 
having  adjustable  hinged  doors,  by  which  the  vitiated  air  may  escape. 
In  every  case,  the  greatest  possible  care  has  been  taken  that  the  arrange- 
ments should  be  the  best  which  could  be  designed,  to  secure  the  comfort 
and  healthy  well-being  of  the  employed  ;  and  all  the  details  of  the 
building  and  the  machinery  have  been  designed  with  the  view  of 
embodying,  as  well  the  results  of  the  most  valuable  inventions,  as  the 
most  perfect  details  of  constructive  execution. 

The  immense  capabilities  of  the  Saltaire  works  are  best  explained  by 
the  statement,  that  the  establishment  contains  within  itself  the  means 
of  complete  preparation  of  raw  material  for  1,200  power-looms.  The 
daily  yield  of  these  1,200  looms  presents  an  aggregate  of  30,000  yards 
of  alpaca  fabric,  or  at  the  rate  of  5,000  miles  per  annum. 

The  reader  will  find  a  vignette  sketch  of  this  magnificent  example  of 
factory  architecture  in  the  engraving,  heading  the  present  volume. 

*  '  Monthly  Notes/  Practical  Mechanic's  Journal,  present  Part. 
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DAVY'S    TOMB    AT    GENEVA. 


THE  ROYAL  INSTITUTION. 

II. 

T  is  to  its  laboratory  that  the  Royal  Institution  owes  so 
much  of  its  fame.      There  have  laboured  the  great  master- 
minds of  some  of  our  best  philosophers,  from  their  earliest 
to  their  latest  prime ;  and  there,  after  patient  watchings 
of  results — often  anticipated,  although  before  unknown — 
produced  by  experiments,  as  novel  in  many  cases  as  inge- 
nious, have  truths  of  the  greatest  interest  and  benefit  to 
mankind  at  large  been  called  fovth  from  the  secretest  cham- 
bers of  the  great  storehouse  of  Nature.    The  laws  of  electro- 
chemical decomposition  —  the  decomposition  of  the  fixed 
alkalies — the  establishment  of  the  nature  of  chlorine — the 
philosophy  of  flame — the  condensibihty  of  many  gases — 
the  science  of  magneto-electricity — the  twofold  magnet- 
ism   of    matter, 
comprehending 
all  known    sub- 
stances   —    the 
magnetism       of 
gases  —  are   the 
results  of  inves- 
tigations carried 
on  in  the  labora- 
tory of  the  Royal 
Institution   dur- 
ing the  last  fifty 
years. 

The  stock  of 
instruments  and 
apparatus  now 
collected  here  is 
very  valuable — 
worth  many  thousands  of  pounds  sterling  as  playthings  merely;  but 
forming,  to  the  educated  student  of  the  laws  which  obtain  in  the  physi- 
cal world,  steady  and  efficient  means  of  arriving  at  those  laws  with  the 
greatest  promptness  and  exactitude,  according  to  the  present  advanced 
state  of  the  useful  mechanism  exhibited  in  them.  Fortunately,  a  good 
philosopher  is  sometimes  an  ingenious  mechanic,  and  to  the  novel  con- 
struction of  experimental  contrivances,  it  is  probable,  we  owe  many  of 
the  discoveries  made,  not  only  here  but  elsewhere. 

Many  of  the  great  enlargements  of  our  knowledge,  mentioned  above, 
were,  without  fee  or  reward,  given  by  Davy  to  the  world.     Born  on  the 
17th  of  December,  1778,  he  was  considered,  at  the  age  of  not  quite  23, 
as  a  proper  person  to  be  engaged  as  assistant  lecturer,  director  of  the 
laboratory,  and  editor  of  the  journals.     This  was  in  1801.     But  he  had 
to  undergo  a  fiery  ordeal  before  he  could  thus  humbly  enter  the  corps. 
There,  before  he  was  regularly  engaged,  sat  an  important  personage,  scru- 
tinizing (with  an  inconceivable  prejudice  against  him)  his  abilities  as  a 
lecturer.     Fortunately  for  science,  the  worthy  Count  Rumford  found  all 
his  prejudice  evaporate  as  the  discourse  proceeded,  and  the  young  chem- 
ist's lot  was  fixed  for  life.     What  he  was  then  thought  of  may  be  esti- 
mated by  the  fact  of  Davy's  appointment,  in  1802,  to  the  professorship 
of  chemistry,  which  honourable  position  he  held  with  a  salary  for  about 
eleven  years.     It  was  not  long  after  this  appointment  was  conferred 
upon  him,  that  he  rose  from  assistant  to  director  of  the  laboratory.     This 
was  in  1805;  and,  as  showing  many  things  besides  the  effect  of  a  little 
encouragement,  it  is  extremely  interesting  to  remember  that  the  paper 
which  Davy  wrote  the  year  after,  on  chemical  agencies,  won  Napoleon's 
prize  of  3,000  francs,  and  was  crowned  by  the  French  Institute,  although 
war  then  raged  violently  between  the  two  countries,  and  our  master 
spirit  in  another  art  was  preparing  to  commence  his  victorious  career  in 
the  Peninsula.     The  paper  referred  to  was  the  Bakerian  lecture,  read  on 
the  20th  of  November,  1806.    In  addition  to  the  honours  above  mentioned, 
a  special  passport  was  granted  by  the  Emperor,   enabling  the  English 
philosopher  to  travel  in  France,  to  pursue  his  scientific  observations.    His 
biographers  (for  he  has  had  more  than  one)  detail  several  amusing  anec- 
dotes of  Davy's  arrest,  on  suspicion  of  his  passport  being  false.    Such  little 
mistakes  could  readily  be  forgiven  to  the  people  whose  illustrious  chief 
and  science  had  so  unsolicitingly  favoured.     The  grand  discovery  of  the 
decomposition  of  the  fixed  alkalies  was  effected  in  1808,  giving  probably 
a  greater  stimulus  to  the  cultivation  of  chemical  research  than  anything 
else  since  the  discovery  of  oxygen.     Davy  was  admitted  a  member  of  the 
institution  in  1810,  and  continued  his  laborious  duties,  periodically  pub- 
lishing the  results  of  his  investigations,  which  were  beginning  now  to 
acquire  a  European  celebrity.     In  1813  he  resigned  his  salary,  and  was 


immediately  elected  honorary  professor  of  chemistry,  which  position  he 
held  until  1823.  In  the  same  year  (1813),  while  at  Florence,  he  accom- 
plished the  combustion  of  the  diamond,  by  means  of  the  great  lens  in  the 
Cabinet  of  Natural  History.  Upon  his  return  to  his  native  country  and 
his  home,  among  the  metals,  and  wires,  and  gases,  and  flame,  in  Albe- 
marle Street,  he  was  called  upon  for  a  remedy  for  the  awful  destruction  of 
life  in  coal  mines,  from  the  then  numerous  explosions  of  "  fire-damp  "  in 
the  mines  of  the  north  of  England.  After  many  experiments,  conducted 
with  his  usual  acumen,  he  devised,  in  1816,  the  well-known  safety-lamp, 
commonly  called,  where  most  in  use,  the  "  Davy  lamp,"  or  simply  the 
"  Davy."  This  lamp,  like  most  things  of  the  first  of  their  kind,  wa3 
improveable,  and  he  improved  its  construction  from  time  to  time.  The 
benefit  that  this  has  been  to  the  miner  has  been  great,  when  the  statistics 
of  such  explosions,  before  and  since  its  use,  are  known.  There  are  yet 
many  persons  who  regard  it  but  as  a  means  of  deferring  only  for  a  time 
the  sad  catastrophe.  The  present  stereotyped  mode  of  accounting  for 
an  explosion  of  the  kind  is  by  alleging  that  one  of  the  miners,  in  order 
better  to  trim  his  lamp,  or  to  obtain  more  light,  took  off  its  efficient  part, 
the  wire-gauze  top.  Those  individuals  carry  some  reason  with  them, 
when  they  naturally  ask,  "  what  evidence  is  there  of  this?"  It  unfor- 
tunately happens  that  the  only  evidence  acceptable  is  that  of  one  of  the 
foremost  sufferers.  And  so  the  controversy  is  still  kept  up.  It  is  known 
to  the  writer  of  the  present  article,  that,  at  least  as  early  as  the  year 
1 825,  a  Mr.  William  Wood  (another  of  those  excellent  and  worthy 
among  our  countrymen,  who,  happy  in  possessing  a  naturally  good  dis- 
cernment, acquired  some  just  portion  of  fame  and  fortune  to  himself,  by 
inventing  and  patenting  the  method  now  in  constant  use  of  covering 
ships'  bottoms  with  tarred  felt),  then  residing  at  Brighton,  but  who  re- 
moved, for  better  investigation  of  the  subject,  to  Newcastle-on-Tyne, 
suggested  a  mode  of  periodically  blasting  the  foul  air  in  a  mine,  and  so,  by 
anticipating  the  necessary  result,  whether  proximate  or  far  off,  enabling 
the  destructive  agencies  to  operate  in  the  absence  of  the  miners.  A  sin- 
gular prejudice,  however,  then  clung,  and  still  even  now  clings,  to  the 
Davy  lamp,  as  the  grand  conservator  of  the  lives  of  the  deserving  men 
who  work  in  the  pits. 

At  the  time  of  its  first  promulgation,  the  invention  of  the  lamp  was 
claimed  on  behalf  of  other  persons ;  their  claims,  however,  were  duly  in- 
vestigated, and  an  award,  unanimous  as  it  could  be,  assigned  what  merit 
there  was  (and  the  merit  was  then  nem.  con.  deemed  infinite)  to  Davy. 
A  very  substantial  and  elegant  acknowledgment  of  this  his  contribution 
to  the  welfare  of  the  north,  was  duly  presented  to  him  by  the  great  coal- 
owners,  in  the  shape  of  a  magnificent  service  of  plate,  valued  at  several 
thousand  pounds  sterling. 

Whatever  may  be,  in  truth,  the  real  qunlities  of  the  Davy  lamp,  it 
must  he  recorded  that,  in  some  of  his  practical  efforts,  he  was  not  suc- 
cessful. This  was  eminently  the  case  with  regard  to  what  were  called 
ship  protectors.  He  had  conceived,  from  theoretical  considerations,  the 
covering  of  a  ship's  bottom  with  alternate  plates  of  zinc  and  copper,  cal- 
culating that  the  galvanic  effect  resulting  from  the  contiguity  of  these 
metals  would  prevent  that  part  of  the  vessel  becoming  clogged  by  the 
adhesion  of  barnacles,  or  otherwise  corroded.  It  is  recorded  that  he  very 
keenly  felt  this  check,  which,  however,  noway  seemed  to  impede  Lis 
loving  labours. 

Deeply  appreciated  as  were  his  discoveries  (a  few  only  of  which  we 
have  specially  noticed)  by  men  of  science  in  foreign  lands,  it  is  not  likely 
that  they  could  be  overlooked  by  our  own  chief  magistrate.  The  Prince 
Regent,  in  1818,  conferred  upon  him  the  not  then  common  honour  of 
a  baronetcy.  This  distinguished  man  lived  about  ten  years  after  this ; 
and  while  travelling,  partly  on  account  of  his  health  and  partly  to  make 
further  scientific  observations,  he  died  suddenly  at  Geneva,  on  the  night 
of  the  28th-29th  of  May,  1829,  and  was  there  buried  with  every  honour 
that  that  free  and  learned  city  could  bestow.  A  plain  stone  romanesque 
monument  simply  records  a  few  salient  facts  concerning  him ;  but  we  do 
not  doubt  that  his  best  epitaph  in  his  place  of  sepulture,  is  to  be  found  in 
the  footsteps  of  the  numerous  English  visitors  to  his  grave. 

So  able  were  some  of  the  poetical  productions  of  the  youthful  Davy, 
that  some  have  regretted  that  he  did  not  yield  himself  up  entirely  to  lite- 
rature rather  than  to  science ;  but,  as  Dr.  Paris  asks,  in  his  life  of  the 
great  chemist  (p.  31),  "  Where  is  the  modern  Esau  who  would  exchange 
the  Bakerian  lecture  for  a  poem,  though  it  should  equal  in  design  and  exe- 
cution the  Paradise  Lost?" 

Among  the  services  that  Sir  Humphry  Davy  rendered  to  the  Royal 
Institution,  few  will  now  esteem  as  the  least  of  them  his  first  recommen- 
dation of  Faraday  to  an  engagement  there.  Any  recommendation  from 
such  a  man  would  have  been  acted  upon  ;  but  it  was  not  for  such  a  man 
as  Davy  to  give  any  recommendation.  Exactly  forty-one  years  ago, 
Mr.  Faraday  undertook  the  labours  of  assistant  in  the  laboratory.  Re- 
signing for  the  purpose,  soon  afterwards,  he  accompanied  Sir  Humphry 
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Davy  in  a  tour  on  the  Continent,  and,  returning  in  1815,  was,  with  the 
great  good-will  of  all  parties,  re-engaged  on  more  advantageous  terms  to 
himself.  We  can  all  along  picture  to  ourselves  the  delight  that  the 
teacher  and  his  disciple  took  in  one  another,  and  can  readily  fancy  them 
in  the  silence  of  the  laboratory,  even  mutually  instructing  one  another  by 
suggestion  rather  than  dictation.  But  these  recesses  of  some  of  the 
sweetest  associations  in  life  must  be  pryed  into  but  delicately ;  for  the 
communion  of  such  spirits  is  rare,  even  in  our  most  beautiful  world,  and 
must  be  intruded  upon  by  no  vulgar  eyes.  What  the  influence  upon  the 
younger  of  the  two  was,  we  might  divine,  had  he  not,  from  a  very  early 
period,  left  their  character  impressed  in  the  undying  records  of  every 
student's  necessary  learnings  relating  to  the  physical  phenomena  of  the 
universe.  It  no  longer  needed  Davy's  recommendation  to  advance  Mr. 
Faraday,  when  the  post  became  vacant,  to  the  directorship  of  the  labora- 
tory ;  for,  before  this,  which  was  in  1825,  the  present  distinguished  pro- 
fessor of  chemistry  had  discovered  very  many  important  facts,  particularly 
that  of  the  condensibility  of  the  gases. 

The  late  Mr.  John  Fuller,  of  Rose  Hill  (better  known  as  Jack  Fuller), 
in  1833,  munificently  appropriated  the  large  sum  of  £10,000  to  the  fur- 
therance of  the  objects  of  the  Royal  Institution,  by  endowing  a  profes- 
sorship of  chemistry  and  another  of  physiology,  and  providing  for  some 
minor  matters ;  and  Mr.  Faraday  was  nominated  first  Fullerian  Professor 
of  Chemistry.  It  was  reserved  to  an  after  period  for  him  to  make  his 
well-known  wonderful  discoveries  respecting  magnetism  and  electricity, 
and  magnetism  and  light,  which  have  placed  his  name  upon  the  very 
pinnacle  of  scientific  veneration.  We  cannot  here  detail  the  many  ser- 
vices he  has  performed  for  science.  They  are  every-day  themes ;  and 
all  that  we  dare  say  is,  to  express  a  hope  that  a  life,  still  always  so  use- 
fully and  so  honourably  occupied,  will  ever  be  found  in  the  meridian  of 
social  and  domestic  comfort  and  happiness. 

The  public  lectures  at  the  Royal  Institution  usually  comprehend  a 
short  course  at  Christmas,  and  six  courses,  three  before  and  three  after 
Easter;  the  instruction  extending  from  the  middle  of  January  to  the 
middle  of  June.  The  ordinary  subjects  of  the  courses  are  chemistry, 
natural  history,  or  physiology ;  rudimentary  courses  on  natural  philo- 
sophy, and  on  some  branch  of  inductive  science,  as  geology,  &c,  and  a 
course  on  literature  or  art.  When  we  consider  that  these  lectures  are 
delivered  by  some  of  the  most  celebrated  men  of  the  day,  we  shall  not 
wonder  that  they  are  deservedly  attractive.  A  bare  catalogue  of  some 
of  the  names  of  individuals  who  have,  since  the  institution  commenced 
its  operations  in  this  kind,  contributed  to  its  fame,  cannot  be  read  with- 
out interest.  Such  are — Dr.  Young,  H.  Davy,  J.  Dalton,  Sydney  Smith, 
Dr.  Callcott,  Samnel  Wesley,  Dr.  Roget,  Mr.  Brande,  J.  Flaxman,  T. 
Campbell,  C.  Babbage,  Sir  J.  Soane,  Sir  J.  E.  Smith,  Dr.  Crotch,  M. 
Faraday  (commencing  in  1827),  James  Montgomery,  John  Britton,  Sir 
C.  Lyell,  Dr.  Lardner,  Dr.  Lindley,  C.  Wheatstone,  J.  Constable,  Ed- 
ward Cowper,  R.  B.  Haydon,  E.  Forbes  (commencing  in  1845),  R.  West- 
macott,  J.  S.  Russell,  Dr.  Carpenter,  Dr.  Lyon  Playfair,  Professor  An- 
sted,  Professor  Willis,  Professor  Tom  Taylor,  Dr.  Gall,  Baden  Powell, 
Dr.  Lankester,  J.  Phillips,  and  Dr.  Mantell. 

With  such  lecturers,  and  with  such  audiences  as  they  collect  around 
them,  it  is  not  likely  that  the  managers  of  the  institution  would  leave 
the  junior  branches  of  members'  families  wholly  unprovided  with  similar 
means  of  acquirement.  And  here,  and  here  only,  we  believe,  in  all  this 
kingdom  of  a  metropolis,  are  established  yearly  courses  of  lectures  by 
the  most  eminent  men,  adapted  for  a  juvenile  audience — not  too  juvenile, 
of  course — but  for  that  interesting  portion  of  our  millions  of  inhabitants 
whose  general  attainments,  at  about  thirteen  or  fourteen,  may  enable 
them  to  receive  and  retain  beneficial  impressions.  It  is  no  exhibition 
place,  young  friends,  where  you  are  to  be  dazzled  into  temporary  delight, 
mistaken  often  for  the  entrance  of  learning  into  the  mind ;  but  you  must 
think  as  well  as  look,  and  hear  when  you  come,  as  we  hope  you  will 
when  you  can,  to  these  discourses.  Now  is  the  time  to  begin  to  do  so, 
and  you  will  find  that,  with  a  little  attention,  the  grand  elements  of  the 
sciences  are  as  easily  acquired  as  the  elements  of  other  things  far  too 
much  more  commonly  inculcated. 

Mr.  Fuller,  who3e  name  we  could  often  mention  as  the  frequent  and 
generous  benefactor  of  the  institution,  also  provided  a  fund  for  the 
periodical  presentation  of  a  gold  medal  for  chemical  discoveries.  The 
following  eminent  men  have  been  the  recipients  since  its  foundation : — 
Sir  H.  Davy,  Dr.  Wollaston,  Charles  Hatchett,  W.  T.  Brande,  J.  ,G. 
Children,  J.  F.  Daniell,  Michael  Faraday,  W.  H.  Pepys,  Gay-Lussac, 
and  Berzelius. 

In  this  dissection  of  the  Royal  Institution,  it  would  be  out  of  character 
not  to  notice  its  physical  structure,  as  well  as  its  functions ;  for  the 
former  holds  no  mean  position  among  public  buildings.  As  you  go  up 
Albemarle  Street  from  Piccadilly,  you  will  observe  a  row  of  fourteen 
Corinthian  columns,  "  half  engaged,"  as  architects  term  it — that  is,  only 


half  of  each  projecting.  This  handsome  facade  of  the  Royal  Institution 
was  constructed  in  1837,  after  designs  by  Mr.  Lewis  Vulliamy ;  the  idea 
being  taken  from  the  Custom  House  at  Rome.  The  original  front  of  the 
building  had  nothing  imposing  about  it ;  perhaps  our  friend  Punch  might 
say,  this  was  as  it  should  be.  It  may,  indeed,  be  estimated  as  an  impo- 
sition that  "  the  city"  should  possess  the  fee-simple  of  the  little  territoiy, 
and  that  the  members  of  the  institution  should  be  but  the  temporary 
lessees.  But  so  we  believe  it  is,  and  the  matter  cannot  be  helped  very 
well  now.  The  house  formed  a  very  considerable  mansion  when  first 
taken,  and  is  pretty  well  adapted  to  its  present  purposes ;  but  it  impresses 
a  stranger  more  with  the  air  of  the  comfortable  compactness  of  a  private 
establishment,  rather  than  that  of  the  noble  seat  of  pure  learning  which 
it  claims  to  be.  In  addition  to  its  public  rooms,  it  furnishes  a  very  ex- 
cellent suite  of  apartments  for  the  superintendent  of  the  house  for  the 
time  being,  and  others  for  several  officials.  It  is  interesting — what  is 
not  interesting  about  such  men  ? — it  is  interesting,  we  say,  to  know  that 
Davy  and  Faraday  have  successively  occupied  the  best  private  apart- 
ments. May  their  successors,  at  some  long  distant  period,  continue  to 
hallow  the  spot ! 

An  institution  of  this  high  standing  obviously  requires  a  large  annual 
fund  for  its  maintenance.  This  is  contributed  principally  by  the  annual 
payment  by  the  members,  annual  subscribers,  and  subscriptions  to  the 
lectures.  Besides  these,  many  large  sums  of  money  have  been  presented, 
and  the  present  possession  of  a  small  funded  property  testifies  to  the 
careful  economy  of  the  consecutive  managers.  In  these  times,  when, 
mainly  by  the  results  first  obtained  in  this  laboratory,  aiding,  as  they 
did,  the  introduction  of  the  railroad  and  the  electric  telegraph,  science  is 
brought  home  to  every  domicile  in  our  land,  we  may  expect  the  funds  of 
the  institution  to  be  increased  by  the  wealthy  lovers  of  science,  and  fresh 
endowments  made  by  them. 

Like  most  societies  of  the  kind,  there  are  some  pet  times  and  seasons 
when  the  bustle  of  business  is  mingled  with  more  than  ordinary  delight. 
These  are  pre-eminently  the  celebrated  "  Friday  evening  meetings,"  as 
they  are  called.  The  object  of  these  meetings  is  to  bring  together  men 
of  literature  and  science,  and  to  afford  opportunities  of  communicating, 
by  discourses  in  the  theatre,  either  new  views,  or  new  applications  of 
known  truths,  and  of  demonstrating  by  experiment,  and  familiarizing 
by  description,  new  results  which  have  been  recently  recorded  in  the 
Scientific  Memoirs  of  Philosophical  Societies.  These  Friday  arrange- 
ments depend,  in  great  measure,  on  the  free  kindness  of  eminent  men, 
whose  time  is  subject  to  the  sudden  claims  of  public  or  professional 
duty.  They  are,  therefore,  liable  to  change.  Lists  of  the  proposed  dis- 
courses are  published  at  twice,  about  Christmas  and  at  Easter ;  and  these 
meetings  are  kept  up  the  whole  season  from  Christmas  to  June. 

It  is  not  surprising  that  Professor  Faraday,  among  all  the  gentlemen 
who  have  favoured  the  members  with  these  Friday  evening  discourses, 
should  have  commanded  a  more  than  usually  crowded  amphitheatre ; 
and  it  is  one  of  the  traditions  of  the  institution,  that  the  highest  number 
of  visitors  ever  known  to  have  visited  it  on  such  an  occasion,  was  on  one 
of  those  evenings  when  this  gentleman  discoursed  on  one  of  his  favourite 
themes.  The  number  then  was  1,030.  The  refreshments  of  tea  and 
coffee  were  formerly  furnished  on  these  occasions,  but  were  conveniently 
discarded  some  twenty  years  ago. 

The  present  president  of  the  Royal  Institution  is  the  Duke  of  North- 
umberland, better  known  as  Lord  Prudhoe,  in  connection  with  bis  re- 
searches in  Egyptian  archaeology.  Wm.  Pole,  Esq.,  is  the  treasurer; 
and  the  Rev.  John  Barlow,  M.A.,  F.R.S.,  &c,  the  honorary  secretary, 
and  one  of  the  vice-presidents. 

The  names  of  some  of  the  professors  who  have  been,  since  its  founda- 
tion, connected  with  the  institution,  recall  to  mind  those  who  have  largely 
contributed  to  make  science  what  it  now  is — that  of  Dr.  Thos.  Young 
standing  one  of  the  earliest.  W.  T.  Brande,  Esq.,  held  the  office  of  Pro- 
fessor of  Chemistry  for  nearly  twenty  years;  and  Dr.  J.  Lindley  for  more 
than  eleven  years  held  the  Botanical  chair.  Dr.  Roget,  better  known  as 
author  of  one  of  the  Bridgewater  Treatises,  formerly  was  the  Fullerian 
Professor  of  Physiology.  Dr.  Wm.  Carpenter,  and  Dr.  W.  W.  Gall, 
followed  shortly  afterwards,  and  Thos.  Wharton  Jones,  Esq.,  holds  this 
appointment  at  the  present  time.  John  Tyndall,  Ph.  D.,  F.R.S.,  is  the 
Fullerian  Professor  of  Natural  Philosophy,  and  Faraday  remains  Fullerian 
Professor  of  Chemistry,  and  Director  of  the  Laboratory. 

Mr.  Vincent  is  the  very  efficient  assistant-secretary  and  keeper  of  the 
library,  being  aided  in  the  latter  office  by  his  son,  Mr.  Chas.  W.  Vincent. 
Mr.  W.  Hughes  has,  for  many  years,  kept  the  accounts  and  collected  the 
income ;  and  Mr.  Anderson,  for  very  many  more,  has,  by  assisting  in  the 
laboratory,  been  privileged  to  be  at  the  first  representation  of  most  of 
the  important  secrets  of  nature  which  have  there  been  unveiled. 

The  Royal  Institution  publishes  a  journal  of  its  general  proceedings, 
including  condensed  notices  of  the  Friday  evening  discourses,  which 
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notices  are  usually  as  well  as  conveniently  contributed  by  the  lecturers 
themselves  at  the  time,  or  within  a  day  or  two  after  the  meeting.  Pro- 
fessor Faraday  keeps  up  the  course  adopted  by  Sir  Humphrey  Davy,  in 
sending  his  more  elaborate  placita  to  augment  the  quartos  of  the  Philo- 
sophical Transactions. 

It  may  well  be  imagined  that  an  institution,  established  as  we  have 
shown  this  to  be,  has  met  with  the  smiles  and  favour  of  Royalty,  and  that 
this  should  not  have  been  confined  to  the  most  distinguished  family  in 
our  own  realm.  It  has  numbered  among  its  members  several  sovereign 
princes.  It  is  curious  to  read  in  the  minute-book,  how,  in  1817,  one  of 
these,  then  only  the  Grand  Duke  Nicholas,  requested  to  visit  the  Royal 
Institution,  and  how,  in  1844,  when  Emperor,  he  declined  to  inscribe  his 
name  in  the  book  of  members. 

As  we  have  attempted  to  give  a  concise  yet  comprehensive  account  of 
this  admirable  society,  it  may  be  as  well  to  say,  that  no  portion  of  it  is 
open  to  the  public  on  a  Sunday.  It  was,  some  time  since,  proposed  that 
it  should  be;  but  the  proposition  was  at  once  negatived. 

Many  of  our  readers  will  anticipate  the  concluding  remarks  of  this 
paper ;  for  when  the  earliest  and  the  latest  affections  and  mental  impres- 
sions have  been  but  necessarily  connected  with  certain  associations, 
these  associalions  tightly  entwine  themselves  around  us,  and  it  is  not 
human  not  to  feel  a  pleasure  in  their  companionship,  or  a  pang  when 
about  to  leave  it.  Here  the  voice  of  encouragement  to  the  misgivings 
of  the  young  student  has  been  experienced  as  a  new  hope  set  before  him ; 
here  he  has  been  stimulated  to  pursue  still  onward  his  glorious  career, 
by  knowing  what  it  is  laudari  a  laudato.  Here  the  sympathizing  de- 
light at  successive  new  revelations  of  science  have  cheered  him  on  in  his 
often  seemingly  profitless  labours  ;  and  here  have  friendships  sprung  up 
which  it  has  been  his  wish  should  endure  for  ever.  If  a  stranger  may 
thus,  upon  closing  so  cold  a  memorial  as  this,  anticipate  the  sentiments 
of  the  great  and  good,  who  have  ministered  to  the  welfare  and  comfort  of 
man's  life  from  forth  these  walls,  how  must  they  feel  who,  having  been 
connected  with  the  institution  from  their  earliest  days,  and  who,  through 
honourable  age  and  its  often  infirmities,  may  have  been  compelled  to 
part  company  with  it?  We  will  take  the  liberty  of  showing  what  one 
of  them  has  thought  upon  such  an  occasion,  by  quoting  the  words  of  the 
venerable  ex-Professor  Brande,  used  by  him  on  the  3d  of  April,  1852, 
in  resigning  his  professorial  position : — "  Looking  personally  at  the  in- 
stitution, I  revere  it  as  my  alma  mater,  where,  as  a  schoolboy,  1  listened 
to  the  faithful  eloquence  of  Davy,  and  afterwards  partook  of  his  acquaint- 
ance and  friendship;  where  I  acquired  the  patronage  of  Sir  J.  Banks; 
where  I  was  singled  out  by  Wollaston  as  his  successor,  and  for  the  secre- 
taryship of  the  Royal  Society ;  where  I  came  into  frequent  contact  with 
the  chiefs  of  science,  and  of  literature,  and  art ;  where  Faraday  became 
my  pupil,  colleague,  and  friend.  These,  I  assure  you,  are  only  a  very 
few  of  the  proud  and  pleasing  reminiscences  which  accompany  me  from 
this  place,  and  they  are  unsullied  and  unalloyed  ;  they  have  never  been 
clouded,  tainted,  or  embittered." 


KNOWLES  AND  BELLHOUSE'S  MARBLE-WORKING 
MACHINERY. 

(Illustrated  by  Plates  146,  147,  and  148.) 

The  machinery  represented  in  our  three  plates  of  this  month,  is  the 
joint  invention  of  Messrs.  Knowles  and  Bellhouse,  of  Manchester.  It 
relates  to  several  systems  of  cutting  or  shaping  apparatus  for  the  reduc- 
tion of  the  naturally  rude  masses  of  marble  or  stone  into  tables,  wash- 
stands,  mantel-pieces,  and  the  thousand  other  articles  of  ornament  or 
use  for  which  we  find  materials  in  the  quarry.  The  basis  of  the  ope- 
rations of  one  of  the  machines  which  we  are  now  describing,  consists  in 
the  use  of  a  rotatory  cutter  or  rubber,  combined  with  a  template  guide 
for  the  direction  of  the  shaping  surface  in  the  accurate  contour  line  of 
the  intended  shape  of  the  article  to  be  produced  from  the  rough  block  or 
slab,  as  it  lies  upon  a  traversing  table.  When  symmetrical  or  circular 
mouldings  are  to  be  worked  out,  a  set  of  shaping  blocks  are  attached 
to  a  revolving  disc,  and  brought  to  bear  upon  the  marble,  the  rubbing 
contour  surfaces  of  these  blocks  or  shapers  obviously  being  reverse  sec- 
tions of  the  mouldings  required.  In  the  latter  machine  for  circular 
moulding,  the  necessary  working  pressure  is  derived  from  weights  or 
springs ;  while  the  plate  or  table  carrying  the  marble  may  be  made  move- 
able, if  required,  so  that  the  marble  may  revolve  as  well  as  the  cutters. 
In  finishing  up  the  marble  surfaces,  operating  blocks,  with  stone,  felt, 
or  other  polishing  agent,  are  used  as  the  working  surfaces. 

Fig.  1,  on  Plate  146,  is  a  longitudinal  elevation  of  the  traversing  car- 
riage, supporting  the  block  or  slabs  of  marble  under  operation.  Fig.  2  is  a 
plan  of  this  apparatus,  showing  a  portion  of  the  marble  and  its  template 
as  in  use.     The  view  on  Plate  147,  is  a  partially  sectional  end  view  of 


the  carriage,  with  the  cutting  tool  in  side  elevation.  Fig.  1,  on  Plate 
148,  is  a  front  elevation  of  the  machine  for  manufacturing  marble  into 
articles  of  circular  contour;  and  fig.  2  is  a  corresponding  side  view  of 
this  modification. 

We  shall  first  discuss  the  details  of  the  machinery  delineated  in 
Plates  146  and  147.  In  these  views,  the  block  or  slabs  of  marble,  A,  to 
be  worked  to  shape,  arc  laid  upon  the  carriage,  B,  which  runs  upon  the 
rails,  c,  laid  down  on  the  floor,  and  is  caused  to  move  along  them  in 
one  direction  by  the  weight,  d,  whilst  it  is  moveable  in  the  opposite 
direction  by  means  of  a  winch  attached  to  the  axle  of  a  pair  of  carry- 
ing wheels.  Upon  the  top  of  the  carriage,  b,  are  fixed  a  pair  of  V 
slides,  e,  fitting  corresponding  grooves  on  the  under  side  of  a  table,  p, 
the  traverse  of  this  table  being  in  a  direction  at  right  angles  to  that  of 
the  carriage,  or  across  the  latter.  This  sliding-table,  F,  is  moved  in  one 
direction  by  the  weight,  6,  and  in  the  opposite  direction  by  means  of 
the  winch,  h.  A  second  table,  i,  is  placed  above  the  table,  F,  being 
supported  on  the  rollers,  J,  so  as  to  be  capable  of  rotating,  whilst  it 
is  retained  in  position  by  a  central  pin,  k,  working  in  an  eye  in  the 
lower  table,  f.  Upon  the  turntable,  i,  is  fixed  a  table,  l,  of  slate  or 
other  material,  and  it  is  upon  this  table  that  the  slabs,  A,  of  marble, 
or  other  material  to  be  operated  upon,  are  fixed.  Upon  the  marble,  and 
firmly  attached  to  it,  is  a  template,  m,  of  wood  or  other  material,  which 
is  of  the  exact  shape  in  profile  to  which  the  marble  is  to  be  worked. 
When  this  template  is  made  of  wood,  the  edges  should  be  defended  by 
thin  hoop-iron,  or  by  a  profiled  sheet  of  iron  screwed  on  the  face. 
The  shaping  spindle,  N,  is  similar  to  that  of  an  upright  drill,  and 
it  is  driven  in  the  same  manner.  It  is  carried  in  upper  and  lower 
bracket  bearings,  o,  and  is  fitted  with  adjustable  collars,  p,  in  order 
that  the  tool  may  be  set  to  any  required  height.  As  a  further  means 
of  adjustment,  a  lever,  Q,  is  provided,  this  lever  being  connected 
to  the  spindle  by  the  link,  e,  to  raise  or  lower  the  spindle,  as  may  be 
required.  The  cutter,  s,  made  of  steel  or  stone,  is  attached  to  the 
lower  end  of  the  spindle,  N,  being  retained  by  the  cotter,  T,  several 
separate  cutter  discs  being  strung  upon  the  holder,  to  operate  upon 
several  moulding  edges  at  once.  To  prevent  the  grease  or  other 
lubricating  matter  applied  to  the  spindle  bearings  from  descending 
upon  and  injuring  the  marble,  an  annular  cup  or  receiver,  u,  is  formed 
or  fixed  upon  the  spindle  immediately  below  the  lower  bearing.  Im- 
mediately above  the  cutter  is  a  loose  washer  or  guide  wheel,  v,  which 
lying  in  the  plane  of  the  template,  M,  and  coining  in  contact  with  it, 
necessarily  determines  the  contour  given  by  the  cutter  to  the  marble. 
The  action  of  the  machine  will  be  at  once  comprehended,  when  it 
is  recollected  that  the  marble  to  be  worked  is  constantly  drawn  up 
against  the  tool  by  the  weights,  d  and  G,  acting  in  directions  at  right 
angles  to  each  other,  so  that,  as  the  edge  of  the  marble  is  worked  away 
by  the  cutting  tool,  the  marble  will  continually  approach  closer  up  to 
the  latter,  until  the  washer,  v,  comes  in  contact  with  the  edge  of  the 
template,  si.  This  will  prevent  the  tool  from  entering  further  into  the 
marble  in  that  direction;  but  as  the  pressure  of  the  weights  is  in  two 
directions,  a  fresh  portion  of  the  edge  of  the  marble  will  continually 
present  itself  to  the  cutter,  until  all  that  projects  beyond  the  edge  of 
the  template  is  cut  away.  The  cutting  operation  will  then  be  com- 
pleted, and  the  slab  or  slabs  of  marble  will  be  brought  to  the  exact  shape 
defined  by  the  template.  The  worked  surfaces  may  afterwards  be  fin- 
ished in  the  same  machine,  by  substituting  for  the  cutting  tool  revolv- 
ing rubbers  of  wood  or  felt,  which  may  be  used  with  or  without  sand, 
polishing  powder,  or  other  finishing  material.  By  this  machine,  the 
edges  of  pieces  of  marble  may  be  cut  and  finished  to  any  required 
moulding,  and  any  shape  or  profile,  with  the  exception  of  such  patterns 
as  have  indented  angles,  into  which  the  cutter  cannot  enter;  and,  where 
these  occur,  they  must  be  worked  when  the  marble  is  taken  out  of  the 
machine. 

In  the  modification  of  the  machine  adapted  for  working  marble  into 
articles  of  circular  contour,  and  represented  in  Plate  148,  the  patentees 
employ  a  circular  disc,  a,  or  a  series  of  radial  arms  fixed  to  the  lower 
end  of  a  vertical  spindle,  b,  supported  in  bracket  bearings,  c,  the  lubri- 
cating matter  from  which  is  caught  in  the  annular  cup,  c\  The  spindle, 
b,  is  worked  by  the  bevil  wheels,  d,  from  the  horizontal  shaft,  E.  The 
bevil  wheel  is  fitted  upon  the  spindle,  b,  with  a  feather,  to  admit  of 
the  latter  being  set  up  or  down,  by  means  of  the  overhead  lever,  f. 
Upon  the  disc,  a,  are  fixed  a  series  of  segmental  blocks,  a,  of  cast-iron, 
steel,  composite  metal,  brass,  stone,  or  other  material.  These  segments 
correspond  to  the  mouldings  which  are  to  be  given  to  the  piece  of 
marble,  h,  below,  and  they  are  brought  down  to  act  upon  it  by  means 
of  the  overhead  lever,  f.  The  piece  of  marble,  h,  to  be  operated  upon, 
is  fixed  upon  a  table,  i,  revolving  upon  the  vertical  spindle,  J,  driven 
from  the  horizontal  shaft,  e,  by  means  of  the  speed  pulleys  and  belt,  k, 
the  lower  horizontal  shaft,  h,  and  the  bevil  wheels,  m.     Or  the  revolv- 
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ing  table,  I,  may  lie  removed,  being  connected  to  the  vertical  spindle, 
j,  by  a  socket  joint,  n,  to  allow  of  this,  and  the  marble  may  be  fixed 
down  npon  the  stationary  table  or  frame,  o,  as  represented  in  fig.  2 ; 
in  which  fignre  the  revolving  table,  i,  is  supposed  to  be  removed,  whilst 
in  fig.  1  it  is  shown  in  its  place,  and  as  having  the  piece  of  marble,  h, 
fixed  down  upon  it. 

The  moulding  machine  for  irregular  curves  is  adapted  for  working  the 
moulded  edges  of  shelves,  chimney-pieces,  console  or  pier  tables,  wash- 
stands,  brackets,  and  other  irregularly  curved  edges  or  surfaces,  either 
moulded  or  plain.  It  will  also  work  moulds  on  the  straight  edges  of 
slabs. 

The  circular  moulding  machine  is  principally  useful  for  producing  two 
moulded  edges  of  concave  and  convex  contour  from  one  slab.  For  in- 
stance, a  slab  48  inches  square,  about  1J  inch  thick,  is  bedded  upon  the 
table  in  the  usual  way;  the  cutters,  placed  at  a  radius  of  18  inches,  are 
made  to  operate  upon  the  slab,  and  to  produce  a  circular  moulded  table, 
36  inches  diameter,  and,  by  cutting  the  remaining  portion  into  two 
equal  parts,  two  moulded  semicircular  arches  for  chimney-pieces  are 
formed.  The  holes  for  basins  in  wash-stands  are  also  made  in  this  ma- 
chine. These  patented  machines  are  in  successful  operation  at  the 
Manchester  Marble  Works. 

RECENT  FRENCH  INVENTIONS. 

BUIEOZ'  BOLTING-MILL    SCREES MOISOX'S  PENDULOUS    AND  ROTATORY 

GOVERNORS TORNE'  AND  RIET'S  STSTEM  OF  SILK-DYEING. 

In  flour-dressing  machinery,  France  has  recently  contributed  a  useful 

contrivance,      as 
Fig-  1-  an  addition  to  the 

bolting-mill,  in 
the  shape  of  a  pre- 
paratory screen 
for  the  retention 
of  foreign  matters 
accidentally  fed 
in  along  with  the 
ground  material. 
It  is  the  inven- 
tion of  M.  Buiroz 
Fig.  1  represents 
the  modified  bolt- 
ing-mill in  sec- 
tional elevation. 
In  this  view,  a 
is  the  external 
frame  or  case  of 
the  apparatus, 
within  which  is 
the  bolting  cylin- 
der, b,  the  inclined 
shaft,  c,  of  which 
carries  an  end 
belt-pulley,  d. 
From  this  pulley 
an  endless  belt 
passes  up  to  a  cor- 
responding over- 
head pulley,  e,  on 
the  spindle  of  a 
small  cylinder,  f, 
fitted  with  a  se- 
ries of  longitudi- 
nal ribs  or  strips 
on  its  periphery.  This  cylinder  is  set  inside  the  conductor,  c,  down 
which  the  ground  matters  find  their  way  to  the  dressing  cylinder.  As  it 
revolves,  the  ground  substance  is  fed  evenly  down  by  the  action  of 
the  rotating  ribs,  the  rate  of  revolution  being  regulated  according  to 
the  intended  amount  of  feed,  and  the  matters  pass  through  the  funnel- 
head  of  a  conducting  pipe,  n,  and,  by  a  bend  in  the  latter,  to  the  interior 
of  a  conoidal  wire  screen,  i.  This  screen  is  fast  upon,  and  revolves 
with  the  shaft,  <:,  so  that,  as  the  flour  falls  through  its  interstices, 
any  hard  lumps  or  intrusive  bodies  are  retained,  and  prevented  from 
injuring  the  bolting  cloth. 

The  two  classes  of  "  Pendulous  and  Rotatory  Governors"  of  M.  Moison, 
are  ingenious  combinations  of  regulating  apparatus  on  a  principle  quite 
distinct  from  anything  hitherto  adopted  in  this  country.  The  inventor's 
pendulous  governor  is  represented  in  front  elevation  in  fig.  2,  and  in 
vertical  transverse  section  in  fig.  3.     In  bearings  in  the  iectangular 


open  framing,  a,  are  supported  two  short  horizontal  spindles,  b,  c, 
the  former  having  keyed  upon  it  a  pulley,  by  means  of  which  it  re- 
ceives motion  from  the  prime  mover,  and  the  latter  carrying  an  escape- 


Fta.  2. 


Fig.  3 


ment  wheel,  d,  of  simple  construction.  This  last  is  acted  upon  by  the 
escapement  arms,  e,  keyed  upon  the  short  spindle,  f,  which  vibrates  upon 
knife  edges,  in  obedience  to  the  pedulum,  G-,  also  keyed  upon  it.  The 
spindles,  b,  c,  carry  toothed  wheels,  h,  h',  and  over  these  wheels  is  passed 
an  endless  pitch  chain,  i,  to  which  are  suspended  the  two  weights,  j,  k, 
by  means  of  antifriction  pulleys.     The  weight,  J,  is  suspended  to  a  por- 


Fig  4. 


Fig.  5. 


tion  of  the  endless  chain,  i,  which  hangs  down  between  the  two  wheels, 
n,  h',  and  is  connected  by  the  rod,  l,  to  the  lever,  m,  of  the  throttle 
valve;  the  other  weight,  k,  serves  to  keep  the  endless  chain  stretched. 
The  wheel,  h,  is  made  to  revolve  at  a  uniform  rate  by  the  action  of  the 
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pendulum  escapement,  the  various  parts  and  connections  being  so  pro- 
portioned that  this  rate  shall  correspond  to  the  rate  at  which  it  is  wished 
to  maintain  the  machinery.  The  maintaining  power  for  the  escapement 
is  derived  from  the  wheel,  n,  by  means  of  the  endless  chain,  i.  The 
wheel,  H,  revolves  in  the  direction  of  the  arrow,  so  that,  if  it  goes  at  a 
quicker  rate  than  the  wheel,  h',  it  will  deliver  the  chain  faster  than  the 
latter  will  take  it  up,  so  that  the  weight,  J,  will  descend,  and  by  pulling 
down  the  rod,  l,  cause  the  throttle  valve  to  partially  close ;  and  if  the 
motion  of  the  wheel,  H,  is  rendered  slower  by  any  means,  the  reverse 
action  will  take  place,  and  the  throttle  valve  will  be  opened. 

M.  Moison's  rotatory  governor  is  represented  in  front  elevation  in 
fig.  4,  in  transverse  vertical  section  in  fig.  5,  and  in  plan  in  fig.  6. 
The  apparatus  is  contained  in  a  framing  consisting  of  the  front  and 
back  standards,  a,  and  the  top  and  bottom  tie  plates,  b.  There  is  also 
a  central  horizontal  bar,  c,  serving  to  support  portions  of  the  me- 
chanism, and  which  bar  is  cast  in  one  piece,  with  two  lateral  cross  bars, 

D,    fitted    to   the    front   and   hack 
Fi8-  6  standards.    Upon  two  spindles,  E,  p, 

turning  in  bearings  in  the  back 
frame,  a,  and  central  bar,  c,  are  keyed 
the  toothed  wheels,  g,  h,  over  which 
passes  the  endless  pitch  chain,  i.  On 
the  spindle,  e,  is  keyed  a  pulley,  J, 
by  means  of  which  motion  is  com- 
municated to  the  mechanism  from 
the  prime  mover  to  be  regulated. 
On  the  spindle,  f,  is  keyed  a  spur- 
wheel,  K,  in  gear  with  a  pinion,  l, 
fast  on  a  short  spindle  turning  in 
bearings  in  the  central  framepiece,  c,  and  front  framepiece,  A.  The 
last-mentioned  spindle  carries  a  fly  or  vane  wheel,  m,  fitted  with  a  num- 
ber of  blades,  N,  set  on  pivots.  These  blades  are  acted  upon  by  springs, 
so  as  to  have  a  tendency  to  maintain  a  tangential  position,  in  which 
they  meet  with  the  least  atmospheric  resistance  in  revolving.  They 
are  so  poised,  however,  that  the  centrifugal  force  due  to  the  revolution 
of  the  wheel  will  cause  them  to  assume  various  inclinations  according 
to  the  velocity.  The  arrangement  is  such,  that,  at  the  regular  working 
rate,  they  are  inclined  midway  between  a  tangential  and  a  radial  posi- 
tion, so  that,  if  the  velocity  increases,  they  become  more  nearly  radial, 
and  cause  a  greater  atmospheric  resistance ;  and  if  the  velocity  dimin- 
ishes, the  reverse  takes  place,  and  by  their  becoming  more  nearly  tan- 
gential, they  reduce  that  resistance.  In  this  manner  the  rate  of  the 
wheel,  m,  is  never  altered  to  the  full  extent  of  any  change  in  the  rate  of 
the  prime  mover,  so  that,  when  such  change  of  rate  takes  place,  an  in- 
equality is  occasioned  in  the  velocity  of  the  wheels,  G  and  H,  and  the 
former  delivers  either  more  or  less  of  the  chain  than  is  taken  up  by  the 
latter,  so  that  the  portion  of  chain  hanging  down  between  the  two  wheels 
is  increased  or  diminished  according  as  the  rate  of  the  prime  mover  is 
accelerated  or  retarded.  This  regulating  movement  may  be  communi- 
cated to  the  throttle  valve  of  a  steam-engine,  in  the  same  manner  as  in 
the  governor  already  described.  In  figs.  4,  5,  and  6,  however,  a  different 
arrangement  is  shown,  and  one  which  is  designed  to  act  upon  the  sluice- 
gate of  a  hydraulic  prime  mover,  where  considerable  altering  power  is 
required. 

The  outer  portion  of  the  endless  chain,  i,  is  kept  stretched  by  the 
weight,  o,  as  in  the  previous  arrangement;  hut  instead  of  the  weight, 
which  is  suspended  to  the  inside  portion  of  the  chain,  and  is  directly 
connected  to  the  lever  of  the  throttle  valve  in  that  arrangement,  this 
inside  portion  of  the  chain  passes  round  two  pulleys,  p,  in  a  bracket  act- 
ing as  a  support  to  the  toothed  and  duplex  bevil  helix,  Q.  This  helix 
revolves  upon  the  vertical  shaft,  k,  fixed  to  the  top  and  bottom  tie  plates, 
B,  of  the  framing;  the  pulleys,  p,  however,  and  their  bracket,  are  pre- 
vented from  turning  on  the  shaft,  r,  by  means  of  a  groove  and  feather, 
whilst  the  helix  and  pulleys  can  rise  and  fall  on  the  shaft,  being  in  fact 
suspended  in  the  endless  chain,  i.  Upon  the  spindle,  e,  is  keyed  a  spur 
wheel,  s,  in  gear  with  a  pinion,  t,  carried  loosely  on  a  stud  pin  in  the 
central  bar,  c.  This  pinion,  t,  is  cast  in  one  piece,  with  a  bevil  wheel 
lying  within  the  range  of  the  toothed  helix,  Q.  The  bevil  wheel,  T,  is  of 
such  a  size  as  to  be  just  clear  between  the  under  side  of  one  convolution 
and  the  upper  side  of  the  next  lower  convolution  of  the  helix.  It  follows, 
from  this  arrangement,  that,  on  the  slightest  up  or  downward  movement 
of  the  helix,  q,  due  to  the  increase  or  diminution  in  length  of  the  portion 
of  the  endless  chain  by  which  it  is  supported,  consequent  on  any  altera- 
tion in  the  rate  of  the  prime  mover,  as  already  explained,  this  helix  will 
come  into  gear  either  with  the  top  or  bottom  side  of  the  bevil  wheel,  t  ; 
and  as  this  wheel  is  constantly  revolving,  it  will  cause  the  helix  to  re- 
volve in  one  direction  or  other,  as  the  case  may  be.  This  rotatory  move- 
ment the  helix  communicates  to  a  bevil  wheel,  u,  on  the  opposite  side  of 


the  helix  to  the  bevil  wheel,  t.  This  last-mentioned  bevil  wheel  is  fast 
upon  a  shaft,  v,  which  works  the  sluice-gate  by  means  of  a  rack  and 
pinion,  or  in  any  other  convenient  way.  Thus,  the  actual  power  of  the 
prime  mover  opens  or  shuts  the  valve,  the  governor  simply  serving  to 
bring  the  various  parts  into  gear  when  any  alteration  is  called  for.  This 
last-described  contrivance  is  obviously  applicable  to  the  pendulum  gover- 
nor previously  described.  The  pinion,  s,  gears  with  a  pinion,  w,  on  a 
short  spindle,  with  a  squared  end  to  receive  a  winch  handle,  by  means  of 
which  the  sluice  is  opened  sufficiently  to  start  the  apparatus ;  and  the 
vane  wheel,  m,  is  fitted  on  its  spindle  with  a  ratchet  wheel  and  spring 
pall,  so  as  not  to  affect  the  revolution  of  the  spindle  whilst  the  machinery 
is  being  started.  When  the  helix  is  in  the  position  represented,  the 
sluice  will  be  quite  shut,  and,  on  the  machinery  being  set  in  motion,  it 
will  rise  and  open  the  sluice  more  and  more,  until  the  desired  speed  is 
attained. 

MM.  Torne  and  Riet  have  recently  adopted  a  novel  process  in  the 
dyeing  of  silk,  tending  both  to  an  improved  result  and  increased  economy 
in  process.  It  is  generally  known  that  an  extract  of  gall  nuts  has 
latterly  been  employed,  either  alone  or  in  combination  with  an  oxide  of 
iron,  to  increase  the  density  of  dyed  silk,  and  make  up  the  weight  lost 
in  the  process  of  dyeing.  This  agent  is  very  expensive,  and  a  cheaper 
substitute  has  long  been  sought  for  to  replace  it.  The  new  process  dis- 
penses with  the  seven  or  eight  dips  ordinarily  required  for  black  silks, 
thus  avoiding  the  deterioration  due  to  the  acidity  and  heat  of  the  bath. 
For  dyeing  black,  a  pure  nitrate  of  iron  is  preferred,  but  the  main  feature 
of  the  improvement  consists  in  the  subsequent  treatment  by  acetate  and 
subacetate  of  lead.  The  silk  is,  as  usual,  first  boiled  and  washed  to  the 
necessary  extent,  and  is  then  subjected  to  a  bath  of  nitrate  of  iron  for  a 
quarter  of  an  hour.  The  silk  is  then  well  washed  in  a  running  stream, 
to  free  it  from  all  loose  colouring  matter ;  after  which  it  is  placed  in  a 
second  bath  of  nitrate  of  iron,  and,  if  necessary,  in  a  third.  It  is  then 
placed  in  a  bath  composed  of  logwood  and  a  little  quercitron  or  other 
similar  ingredient,  a  solution  of  sulphate  of  copper  being  added  to  the 
mixture.  After  remaining  in  this  bath  for  twenty  or  twenty-five 
minutes,  the  silk  will  be  found  to  have  acquired  a  rich  black,  but  it  will 
have  lost  25  per  cent,  in  weight.  The  silk  is  finally  plunged  in  a  bath 
of  subacetate  of  lead,  litharge,  and  dilute  pyroligneous  acid,  in  which  it 
must  remain  during  several  hours,  although  the  process  may  be  some- 
what abridged  by  raising  the  temperature  of  the  bath.  By  this  means 
the  silk  regains  its  weight,  but  the  colour  is  rendered  slightly  lighter; 
this  defect,  however,  is  entirely  removed,  and  a  pure  solid  black  obtained, 
by  drying  in  a  stove  at  a  comparatively  low  temperature,  and  under  the 
influence  of  a  strong  current  of  carburetted  hydrogen.  This  operation 
takes  ten  or  twelve  hours,  as  the  action  is  very  slow. 

The  bath  of  subacetate  or  acetate  of  lead  may  be  used  advantageously 
in  the  production  of  all  colours  on  silk.  Some  colours  are  remarkably 
improved  by  the  process,  as,  for  instance,  the  violet  derived  from  the 
alga  tindoria,  or  white  moss  ;  the  colour  from  woad  becomes  much  more 
solid,  and  of  golden  hue. 

THE  PHOTOGRAPHIC  SOCIETY. 

N  whatever  light  this  new  association 
may  be  regarded,  the  least  observant 
cannot  fail  to  receive  an  impression 
calculated  to  make  him  ponder  the 
peculiarity  of  the  age  in  which  he 
lives.  The  block-printing  of  another 
time,  rough  and  rude  as,  in  our  own  chair 
of  learning,  we  may  deem  it,  was,  we 
must  still  recollect,  when  first  intro- 
duced, the  wonder  and  admiration  of 
man ;  while  to  the  more  learned  and  the 
deeper  thinker,  the  admiration  and  won- 
der were  the  greater.  A  new  means  of 
disseminating  power  of  the  mightiest  kind — the  influence  of  mind  upon 
mind — was  not  a  discovery  of  every  day.  It  was  once  to  be  made  in 
the  world.  It  was  made,  and  made  for  ever.  No  doubt,  all  then 
regarded  it  as  an  ultimate  fact.  Their  imagination  was  filled  with  its 
then  present  and  immediate  potency,  rather  than  with  its  significance. 
But  to  him  who  was  not  lost  in  wonder,  it  could  signify  a  great  deal — a 
very  great  deal  indeed — in  all  probability  more  even  than  we  now  can 
divine.  For  it  was  a  principle,  rather  than  a  bare  and  barren  fact,  that 
came  in  with  the  new  art,  but  which  it  was  reserved  for  these  days  of  typo- 
graphic telegraphs  and  photographic  societies  to  prove.  There  are  more 
methods  of  printing  than  by  blocks.  Photography  is,  in  every  respect, 
one  of  them,  and  so  much  the  more  superior  to  all  others,  as  it  is  the 
direct  impress  of  nature,  partaking  in  a  large  measure  of  the  beauty  of 
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the  forms  which  the  external  world,  in  all  its  combinations,  constantly 
furnishes  forth.  The  natural  delight  experienced  in  beholding  these  forms, 
as  naturally  induces  the  imitation  of  them — the  effort,  more  or  less  success- 
ful, to  make  enduring  the  perishable  and  fleeting.  It  is,  consequently,  no 
matter  of  surprise  to  find  many  of  the  moro  ardent  lovers  of  these  things, 
who,  each  in  his  way,  has  followed  the  impulse  of  his  natural  taste  in 
the  most  skilful  method  known  to  him,  associating  together  for  mutual 
benefit.  Common  successes,  and  common  disappointments,  and  com- 
mon errors,  soon  establish  boundaries  between  the  possible  and  the  im- 
possible, and  lend  greatly  their  aid  to  defining  the  probable  and  the 
improbable.  Suggestion,  too,  that  herald  of  all  civilization,  as  we  may 
jnstly  call  it,  comes  in ;  and  when  it  claims  the  attention  of  the  true  and 
progressive  worker,  like  the  seed  sown  in  good  ground,  it  brings  forth 
fruit  to  perfection. 

The  rapid  progress  of  this  society  is  one  of  the  great  facts  of  the  day. 
The  recent  exhibition  at  the  Gallery  of  the  Society  of  British  Artists 
might  almost  have  been  called  another  kind  of  laboratory,  where  numer- 
ous experiments  might,  with  more  propriety,  be  said  to  be  performing, 
than  where  their  results  were  shown.  The  different  degrees  of  beauty 
of  the  many  different  processes  employed  in  the  production  of  the  ex- 
amples were  readily  observable,  while  different  conditions  in  the  same 
process  were  equally  remarkable.  This  is  a  beginning  only.  By-and- 
riy  we  shall  have  better  things  still,  because  we  know  that  all  were  not 
good.  We  hope  also  that  some  one  of  the  members  of  this  new  society 
will  feel  it  not  beneath  his  dignity  to  generalize  somewhat  the  many 
processes  now  being  employed  in  the  new  art.  For  ourselves,  we  confess 
to  having  been  rather  bewildered  than  enlightened,  by  the  description 
of  the  different  "negatives"  employed  in  producing  the  pictures.  Let 
our  readers  just  read  these  names,  among  others,  that  he  might  see  in 
the  printed  catalogue : — Talbotype,  calotype,  calotype  positive,  linotype, 
collodion,  collodion  positive  on  glass,  collodion  on  linen,  iodised  paper, 
iodised  paper  in  camera,  albumenised  paper,  albumen  on  glass,  wax  paper, 
milk  process,  photo-lithography,  cce.  Surely,  by  this  time,  some  of  these 
processes  ought  to  have  been  found  to  be  better  than  others,  or  more 
adapted  for  particular  purposes.  But  there  was  nothing  in  the  exhibition 
to  show  this.  "We  tried  to  make  the  discovery,  but  failed.  It  ought  to 
have  been  done  for  the  general  public,  before  any  such  display  was  ven- 
tured upon.  It  is  solely  attributable  to  this  that  the  thing  has  passed 
off  so  flat,  after  the  first  exhibition  of  photography,  at  the  rooms  of  the 
Society  of  Arts  during  the  last  year.  Other  causes  contributed,  no 
doubt ;  but  as  far  as  the  public  are  concerned,  they  who  did  not  visit  the 
gallery  in  Suffolk  Street  lost  much.  They  would  have  seen  many  things 
to  interest  them.  It  is  something  to  have  visited  the  natural  scenery 
described  by  a  master-hand,  before  we  read  his  description  of  it.  He  may 
enable  us  to  comprehend  what  we  merely  saw.  It  would  be  more  to  have 
stood  with  him  on  the  very  spot,  and  seen,  as  it  were,  with  his  eyes  the 
diversified  forms  and  tints  before  him.  But  here  the  objects  had  very 
obligingly  printed  themselves  for  our  observation  without  the  neces- 
sity of  any  personal  visit.  Rome  and  Venice  stood  before  us  in  their 
marbles  (though  statue-like)  as  wondrously  as  did  the  mountains  of  Swit- 
zerland and  the  snow-storm.  Wonderful  is  the  true  term  to  give  to  these 
pictures;  and  what  they  are  the  first-fruits  of,  will  be  more  wonderful 
still.  Copies  from  crayon  drawings  and  copies  of  engravings  and  of  litho- 
graphic prints ;  most  admirable  natural  history  specimens,  lizards,  for 
instance ;  the  application  of  photography  to  the  microscope,  by  sunlight 
and  artificial  light ;  articles  of  vertu ;  breaking  waves  on  the  sea-shore ; 
portraits  of  the  insane ;  animals  from  those  in  the  zoological  gardens ;  the 
solar  spectrum;  copies  of  the  phenomena  of  polarized  light  in  crys- 
tals ;  specimens  of  engraving  on  steel  plates  by  the  influence  of  sunshine 
on  a  preparation  of  chromium,  and  subsequent  etching  by  chloride  of 
platinum  (Sir.  Talbot's  invention)  ;  natural  impressions  of  clouds,  &c. 
All  these  objects  are  excessively  interesting,  and  sufficiently  demonstrate 
the  turn  which  this  new  art  is  taking,  and  show  the  territories  it  is 
invading.  We  shall  hope  that,  by  the  time  the  next  exhibition  takes 
place,  something  more  definite  will  be  capable  of  being  communicated, 
by  means  of  which  the  pleasure  derived  from  it  will  not  be  limited  to 
the  personal  visitor,  but  accessible  to  the  photographer,  however  distant 
his  residence,  and  however  humble  his  means.  For  it  is  pre-eminently 
a  popular  art.     All  may  become  adepts  in  it. 
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WHEELS  AND  AXLES. 
T.  W.  Dodds,  Rotkcrliam. — Patent  dated  March  7,  1853. 

In  making  his  improved  wheels,  Mr.  Dodds  primarily  rolls  the  malle- 
able iron,  or  the  raw  material  for  the  tyres,  into  long  strips  or  bars,  and 
these  bars  are  then  coiled  up  into  a  helix,  or  volute,  and  the  folds  or  con- 
tact surfaces  are  rolled  or  hammered  together  at  a  welding  heat,  for  the 
thorough  incorporation  of  the  metallic  layers ;  so  that  in  this  way  the 
thickness  or  transverse  section  of  the  tyre  is  welded  into  a  homogeneous 
mass  throughout,  instead  of  having  merely  a  single  weld  at  one  point  of 
the  circle.  And  in  combining  the  details  of  the  improved  wheels,  the 
tyres  are  rolled  with  longitudinal  side  flanges  on  the  inner-  surface,  for 
the  reception  and  holding  up  of  the  outer  ends  of  the  spokes  or  wheel 
arms.  The  boss  of  the  wheel  is  of  a  conical  shape,  and  the  inner  ends  of 
the  spokes  are  correspondingly  bevilled,  so  that,  when  the  latter  are  laid 
round  the  nave,  the  cone  is  drawn  up  laterally  by  means  of  a  plate  on  the 
wheel  face,  fitted  with  adjusting  bolts,  and  the  cone  action  then  forces 
out  all  the  arms  or  wheel  spokes  in  a  radial  direction,  bringing  their 
outer  ends  to  bear  hard  up  against  the  interior  surface  of  the  tyre,  and 
binding  the  wheel  into  a  solid  mass.  The  spokes  may  either  be  of  iron 
or  wood,  or  other  material,  and  they  may  be  arranged  to  produce  a  wheel 
either  solid,  or  nearly  so,  or  open-spoked.  When  wood  is  adopted  for 
the  spokes,  the  pieces  are  first  suspended  over  boiling  tar,  or  bitumen,  so 
as  to  be  subjected  to  the  effect  of  the  ascending  vapour,  which  acts  as  an 
excellent  preservative  against  decay  from  chemical  causes ;  or,  instead 
of  this  system  of  treatment,  the  wood  may  be  boiled  in  a  composition 
of  red  lead  and  bitumen. 

Fig.  1  of  our  engravings  is  a  side  external  elevation  of  one  of  the  im- 
proved railway 
wheels  complete,  fit- 
ted with  wooden 
spokes  or  segmental 
pieces  of  timber,so  as 
to  form  a  nearly  solid 
wheel;  and  fig.  2  is  a 
corresponding  trans- 
verse section  of  the 
wheel.  In  construct- 
ing the  wooden  arm- 
ed wheel,  the  nave, 
a,  is  cast  or  formed 
with  an  inside  disc 
flange,  n,  as  the  side 
retainer  for  the  in- 
ner ends  of  the  arms 
or  segments,  c.  And 
from  the  inner  face 
of  this  flange  the 
nave  is  coned  or  ta- 
pered towards  the 
outer  side  of  the 
wheel,  as  it  stands 
in  position  under 
the  engine  or  car- 
riage, the  taper  be- 
ing from  d  to  e, 
where  it  terminates 

in  a  narrow  square  Fig  2. 

shoulder.  From  this 

shoulder  to  the  end  of  the  nave,  or  outer  face,  the  nave  is  continued  of  a 
cylindrical  section,  which  part  is  embraced  by  the  adjusting  plate,  f. 
The  tyre  of  the  wheel  is  made  with  an  internal  recess,  G,  so  as  to  leave 
side  shoulders  to  retain  the  outer  squared  ends  of  the  arms,  c.  With  the 
parts  thus  arranged,  the  workman  lays  the  arms  in  their  places,  to  abut 
between  the  outside  of  the  nave  and  the  interior  of  the  tyre ;  and  the 
plate,  p,  being  then  put  on  to  the  outside  collar-piece  of  the  nave,  the  re- 
taining bolts  are  passed  through  the  ring  of  holes  formed  in  the  plate,  p ; 
the  inner  ends  of  the  arms,  and  the  inside  disc  flange,  b,  and  the  nuts,  h, 
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of  these  bolts,  are  then  tightened  up.  The  result  of  this  is,  that,  as  the 
bolts  are  severally  made  to  bind  the  plate,  f,  down  upon  the  spokes,  the 
cone  or  incline,  d  e,  acts  upon  the  correspondingly  inclined  inner  ends  of 
the  spokes,  and  produces  a  firm  and  intimate  bearing  between  the  nave 
and  the  tyre,  and  completes  the  solid  wheel.  Mr.  Dodds  carries  out 
the  same  principles  in  the  construction  of  iron-spoked  railway  wheels, 
and  also  in  wheels  for  common-road  carnages. 

In  faggoting  up  the  improved  axles,  the  separate  pieces,  out  of  which 
the  required  solid  axle  is  to  be  produced,  are  individually  rolled  or  shaped 
with  a  species  of  duplex  or  other  incline  of  a  like  character ;  so  that  when 
the  pieces  are  laid  together,  they  dovetail  or  combine  with  each  other,  in 
such  manner  that,  when  rolled  or  laid  under  the  hammer,  the  rolling  or 
hammer  action  forcibly  combines  all  the  contiguous  or  contact  surfaces 
together,  and  effects  a  good  metallic  binding  down  to  the  centre  of  the 
incorporated  mass.  This  is  the  system  of  construction  to  be  followed  in 
the  manufacture  of  solid  axles ;  but  hollow  axles  are  made  in  the  same 
manner,  modified  only  as  regards  the  leaving  a  tubular  centre  in  the  mass. 
Fig.  3  is  a  transverse  section  of  a  wrought-iron  axle,  showing  the 

mode  in  which  the  several  component 
F'S-  3-  Fig.  4.  parts  are  laid    and    rolled  together. 

The  axle  is  built  up  of  eight  separate 
i  pieces  of  metal  of  a  species  of  wedge 
form,  each  having  two  inclines  on 
each  side,  a,  b,  c,  d.  These  inclined 
junction  surfaces  may  be  variously 
modified,  so  as  still  to  preserve  the 
special  effect  desired,  that  is,  the  mu- 
tual thorough  binding  together  of  the 
contiguous  surfaces,  under  the  hammer  or  in  the  rolls.  In  the  section 
of  the  volute  folding  tyre,  fig.  4.  the  folds  are  represented  as  in  the  act 
of  being  incorporated  into  a  solid  mass,  the  straight  bar  being  primarily 
rolled  out  to  the  section  of  the  external  fold,  a;  so  that  when  the  bar  is 
coiled  up,  and  hammered  or  rolled  into  a  solid  mass,  each  fold  or  layer  of 
metal  is  flattened  out,  and  a  dovetailed  recess  is  therqby  formed  on  the 
inner  side  of  the  piece.  And  in  folding  up,  each  recess  fits  over  and 
embraces  a  corresponding  projection  on  the  other  surface  of  the  metal, 
thus  binding  the  parts  together,  as  at  n. 


SAFETY  APPARATUS  FOR  STEAM  BOILERS.- 

E.  Walmsley,  Beaton  Norris,. — Patent  dated  May  4,  1853. 

This  invention  has  in  view  the  prevention  of  steam  boiler  accidents, 
caused  by  a  scarcity  of  water.  This  object  is  effected  by  causing  the 
water  in  the  boiler  to  issue  out  upon,  and  extinguish  the  fire  when  the  level 
falls  below  the  proper  point.  A  pipe  conveys  the  water  from  the  inte- 
rior of  the  boiler  to  a  spout  or  rose  in  front  of  or  above  the  fire,  and  a 
valve  fitted  on  the  inner  end  of  this  pipe  is  worked  by  a  lever  connected 
to  a  float,  so  that,  as  the  water-level  falls,  the  float  falls  with  it  and  opens 
the  valve.  At  first  the  valve  will  open  to  a  slight  extent,  allowing  but 
little  water  to  issue.  This  will  serve  to  attract  the  notice  of  the  atten- 
dant ;  and  to  aid  this,  a  small  opening  should  be  made  in  the  bend  of  the 
pipe  outside  the  boiler,  so  that  the  water  may  be  seen  to  issue.  If  atten- 
tion is  paid  to  this  signal,  and  a  supply  of  feed-water  be  admitted  into 
the  boiler,  the  valve  will  speedily  be  closed,  owing  to  the  ascent  of  the 
float  as  the  water-level  rises ;  but  should  no  notice  be  taken  of  the  indi- 
cation of  danger,  the  further  fall  of  the  water-level  will  cause  the  valve 
to  open  still  further,  until  a  powerful  jet  of  water  is,  by  the  steam  pres- 
sure, ejected  over  the  fire,  rapidly  extinguishing  it,  and  preventing  any 
serious  results. 

ORNAMENTAL  FABRICS. 
J.  Lyle,  Glasgow. — Patent  dated  June  24,  1853. 

This  invention  relates  to  the  manufacture  of  figured  or  ornamental 
fabrics  for  carpeting,  tapestry,  and  other  goods,  as  well  as  chenille, 
whereby  all  the  necessary  colours  to  be  used  in  weaving  a  given  fabric 
are  applied  by  means  of  a  single  shuttle,  instead  of  using  a  reduplication 
of  that  apparatus,  as  hitherto  employed  in  manufactures  of  this  nature. 

In  manufacturing  ornamental  fabrics  according  to  this  general  pro- 
cess, the  weaver,  having  his  pattern  or  device  drawn  out  on  paper  in  the 
usual  way,  reads  off  each  colour  as  it  appears  in  the  length  of  the  piece, 
and  then  assigns  to  each  portion  so  much  of  the  figuring  weft  as  will 
produce  that  particular  extent  of  colour  in  the  woven  piece.  For  exam- 
ple, if  he  starts  with  three  lines  of  blue,  he  measures,  by  a  predetermined 
standard,  so  much  of  his  blue  figure  weft  as  will  weave  up  into  these 
three  lines  in  the  piece.  This  length  of  blue  weft  is  then  wound  upon 
a  reel  or  other  holder;  and  if  the  succeeding  colour  is  a  red,  as  much  of 


a  red-coloured  weft  is  taken  as  will  weave  into  the  number  of  red  lines 
at  that  part  of  the  figure,  and  this  red  length  is  then  tied  or  attached  to 
the  preceding  blue  length.  This  process  is  continued  throughout  the 
entire  series  of  colours  in  the  length  of  the  figure,  until  the  necessary 
particoloured  chain  of  weft  is  made  up.  The  shuttle  is  then  supplied 
with  this  weft,  by  means  of  pirns  wound  up  from  the  chain.  This  re- 
duces the  ornamental  weaving  to  the  simplicity  of  plain  weaving,  aa 
only  one  shuttle  is  used  in  weaving  a  piece  of  cloth,  whatever  numbet 
of  colours  there  may  be  in  the  pattern  or  ornamental  figure,  each  link 
or  length  of  coloured  weft  in  the  chain  being  brought  into  use  at  the 
proper  time,  by  the  simple  process  of  unwinding  from  the  pirn  of  the 
shuttle,  just  as  it  would  be  by  means  of  the  complex  "  drop-box  "  and  an 
entire  change  of  shuttle.  The  fabrics  so  woven  may  either  be  used 
simply  as  carpets  or  tapestry  of  the  ordinary  kind,  or  they  may  be  cut 
up  for  the  purpose  of  making  chenille. 


PORTABLE  FURNITURE. 

A.  Wallace  and  G.  Galloway,   Glasgow. — Patent  dated  Sept.  14,  1853. 

Messrs.  Wallace  and  Galloway's  joint  invention  relates  to  a  mode  of 
constructing  chairs,  tables,  and  other  articles  of  furniture,  whereby  they 
are  rendered  peculiarly  portable  when  packed  for  transport,  whilst,  at 
the  same  time,  when  erected  for  use,  they  are  of  great  strength  and 
substantiality.  In  constructing  a  chair  according  to  these  improvements, 
the  seat  made  in  the  ordinary  way  rests  upon  a  light  open  iron  frame, 
capable  of  opening  and  closing,  after  the  manner  of  a  camp  or  deck  stool. 
The  back  of  the  seat  is  jointed  to  a  swivelling  bar,  which  travels  by 
means  of  eyes  on  two  rods,  these  being  inflexible  continuations  of  one 
pair  of  the  supporting  legs,  and  rising  up  at  a  convenient  angle  to  form 
the  back  of  the  chair.  Thus,  in  folding  the  chair,  the  back 
of  the  seat  is  drawn  up,  and  this  action  closes  the  legs,  Fig.  1. 
and,  at  the  same  time,  causes  the  seat  to  lie  flat  against 
the  back  bars.  Fig.  1  of  our  engravings  is  a  complete 
side  elevation  of  a  portable  chair,  opened  and  properly  dis- 
posed for  use  as  a  seat ;  and  fig.  2  is  a  perspective  view  of 
the  folded  or  closed  chair,  as  prepared  for  the  convenience 
of  transport,  or  for  being  stowed  away  on  shipboard  when 
out  of  use.  In  this  arrangement  the  chair  is  entirely 
carried  upon  the  four  diagonal  legs,  A,  b,  c,  d,  of  flat  bar 
iron,  connected  together  in  pairs  by  transverse  tie  rods,  e, 
near  their  lower  ends,  and  by  correspond- 
ing upper  rods,  f,  g,  at  their  opposite  ends, 
so  as  to  form  two  distinct  open  frames. 
The  two  frames  thus  formed  are  also  jointed 
together  by  central  joint  studs,  H,  one  on 
each  side,  like  a  common  deck  seat.  The 
seat  or  cushion,  i,  made  in  the  ordinary 
way,  rests  upon  a  light  open  iron  frame, 
carrying  joint  eyes,  j,  on  its  front  side  or 
edge,  for  receiving  the  upper  tie  bar,  g,  of 
the  diagonal  leg  frame,  a,  d.  This  forms  a 
secure  folding  hinge  for  the  junction  of  the 
frame,  a,  d,  with  the  seat.  At  the  back  or 
opposite  edge  of  the  seat  frame  are  two  similar  joint  eyes,  k,  for  the 
reception  of  a  back  spindle,  quite  disconnected  with  the  leg  framing. 
This  back  spindle  has  formed  upon  it  at  each  end  an  eye,  l,  embracing 
the  vertical  rail,  m,  of  the  chair  back,  on  each  side,  the  two  eyes  having 
liberty  to  traverse  freely  upon  the  vertical  pieces,  m.  The  back  rails, 
m,  are  surmounted,  in  the  usual  way,  by  a  back  cross  piece,  n,  and  their 

Fig.  2. 


lower  ends  are  inflexibly  connected  at  the  required  angle  with  the  upper 
ends  of  the  two  pieces  forming  the  leg  frame,  b,  c,  just  above  the  cross 
rod,  f.  When  the  chair  is  to  be  closed  down  for  stowage,  as  in  fig.  2, 
the  back  edge  of  the  seat,  i,  is  drawn  upwards,  the  clear  back  rails,  si, 
allowing  the  swivelling  eyes,  l,  to  slide  up  along  these  guide  rails. 
This  swivelling  action  is  caused  by  the  turning  of  the  spindle  on  which 
the  eyes  are  formed,  in  the  two  joint  eyes,  K,  of  the  seat  frame,  the  eyes, 
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L,  being  compelled  to  traverse  in  a  straight  line  along  the  rails,  m.  The 
corresponding  swivelling  motion  of  the  front  rod  or  spindle,  g,  of  the  leg 
frame,  in  the  eyes,  j,  and  the  joint  action  of  the  central  studs,  h,  thus 
admit  of  the  seat  being  folded  flat  down  in  a  line  nearly  parallel  with  the 
back  rails,  m.  Thus,  the  whole  forms  a  long,  thin,  or  narrow  package, 
as  in  fig.  2. 

In  applying  this  principle  to  tables  and  similar  pieces  of  furniture,  the 
same  general  plan  of  folding  is  adopted ;  but  the  table  top,  which,  in  this 
case,  takes  the  place  of  the  chair  seat,  is  in  two  halves,  the  line  of 
junction  being  down  the  middle,  at  right  angles  to  the  folding  plane  of 
the  legs.  The  supporting  frame  of  the  table  top  is  jointed  in  the  centre 
also,  so  that  when  the  table  is  to  be  folded  up,  each  half  folds  back  upon 
its  external  edge  hinge,  so  as  to  lie  parallel  on  each  side  of  the  folded 
legs. 

BLEACHING  AND  SCOURING. 
J.  Higgis,  Manchester. — Patent  dated  June  24,  1853. 

Mr.  Higgin's  invention  consists  in  the  use  of  a  new  compound  or 
mixture,  to  be  used  in  the  operation  technically  known  as  bowking  and 
kiering,  instead  of,  or  in  connection  with,  the  ordinary  process  of  boiling 
in  a  solution  of  soda-ash,  or  a  solution  of  resin  in  soda-ash.  The  cloth 
or  yarn  to  be  bleached  or  scoured,  to  the  amount  of  3,500  lbs.  weight, 
for  example,  after  being  singed  and  washed  in  the  ordinary  manner,  is 
folded  into  a  kier,  during  which  operation  milk  of  lime  is  thrown  over 
it;  or  the  cloth  or  yarn,  prior  to  entering  the  kier,  may  be  padded  by 
or  pas:  ;d  through  the  lime,  so  as  to  absorb  it  equally.  A  sufficient 
quantity  of  water  is  then  added,  and  from  one  to  two  gallons  of  a  solution 
of  chloride  of  lime.  Steam  is  then  turned  on,  and  the  liquor  is  kept 
boiling  about  fourteen  hours,  after  which  the  cloth  or  yarn  is  removed, 
washed  in  water,  and  steeped  in  or  passed  through  dilute  sulphuric  or 
muriatic  acid.  On  leaving  this  solution,  the  material  is  washed  in  water 
and  folded  into  a  kier,  into  which  has  previously  been  put  the  following 
mixture : — In  an  iron  or  other  vessel  are  put  30  gallons  of  water,  120  lbs. 
soda-ash,  and  80  lbs.  American  resin,  gum-thus,  or  any  other  cheap  and 
efficient  resin.  This  compound  is  boiled  for  eight  hours  by  means  of 
injected  steam,  and  25  lbs.  lime,  previously  slacked  to  a  pasty  consistency, 
are  then  added  to  it.  This  mixture  is  boiled  six  hours,  and  then  trans- 
ferred to  the  kier  into  which  the  cloth  or  yarn  is  folded ;  sufficient  water 
is  then  added,  and  the  whole  boiled  for  about  fourteen  hours.  In  some 
cases  it  is  preferable  to  boil  the  mixture  of  resin  and  soda-ash  in  water  for 
fourteen  hours,  then  to  put  it  in  the  keir,  and,  after  adding  the  slacked 
lime,  boil  it  for  about  twenty  minutes,  after  which  the  cloth  or  yarn  is 
introduced  and  boiled.  When  sufficiently  boiled,  the  cloth  must  be  re- 
moved and  washed  with  water,  after  which  it  must  be  steeped  in  or 
passed  through  a  dilute  solution  of  chloride  of  lime.  It  may  now  remain 
wet  for  a  few  hours,  or  it  may  be  immediately  passed  through  dilute 
sulphuric  or  muriatic  acid,  after  which  it  must  be  washed  and  dried. 
In  some  cases  it  may  be  convenient  to  give  the  goods  a  second  boil  in  a 
kier,  with  the  aforesaid  mixture  of  resin,  soda,  and  lime,  but  in  smaller 
quantities,  or  in  a  solution  of  resin  in  soda-ash,  or  in  a  solution  of  soda- 
ash  alone,  but  for  most  purposes  the  aforesaid  process  will  be  found  suffi- 
ciently effective. 

MANUFACTURE  OF  IRON  AND  STEEL. 
T.  W.  Dodds,  Eotherham. — Patent  dated  March  7,  1853. 

This  invention  relates  to  the  primary  treatment  and  manufacture  of 
iron  and  steel  from  the  raw  material  or  metal,  and  to  the  application 
of  such  manufactured  metals,  or  the  steeling  or  case-hardening  process 
thereof,  to  special  articles  of  metal  manufacture.  In  making  a  mass  of 
steel  by  this  process,  the  operator  places  the  raw  unmanufactured  material, 
or  wrought-iron,  in  a  chamber  or  furnace  containing  a  mixture  of  any 
suitable  carbonaceous  matter,  as  charcoal  by  preference,  potash,  pearl  ash, 
or  other  alkaline  matter,  and  carbonate  or  bicarbonate  of  lime,  as  marble 
chippings,  gypsum,  oyster-shells,  or  other  matter  containing  lime.  The 
common  kind  of  furnace  may  be  used  fur  this  process,  but  it  is  preferred 
to  adopt  a  plan  of  furnace  wherein  a  range  of  retorts  is  so  built  and  con- 
trived, that  the  working  heat  may  be  kept  up  uniformly,  or  nearly  so, 
whilst  the  charging  and  discharging  operations  are  going  on,  each  retort 
being  drawn  in  succession,  and  the  treated  metal  plunged  into  a  wet  or 
dry  carbonaceous  bath  or  bed  to  cool.  By  the  adoption  of  this  system, 
the  furnace  is  prevented  from  sustaining  injury  from  rapid  heating  and 
cooling,  whilst  the  cost  of  the  process  of  manufacture  is  considerably 
reduced.  For  the  production  of  a  non-oxydisable  metal  or  steel  for  va- 
rious uses,  a  quantity  of  nickel  is  incorporated  in  the  metal  in  any  con- 
venient manrer.  And  in  the  annealing  of  wrought-iron  articles,  or 
articles  partially  steeled  or  case-hardened,    ,  bath  or  compound  mass  of 


carbonate  of  lime  and  soda,  pearl-ash,  or  potash,  is  used.     This  treatment 
produces  a  fine,  soft,  fibrous  metal,  and  the  process  is  especially  valuable 
for  softening  the  inner  non-abrading  portions  of  railway  wheel  tyres. 
Another  general  head  of  the  invention  relates  to  the  obtainment  of  a 


rapid  and  effective  tilt  action  in  hammers  or  helves  for  the  manufacture 
of  metals,  the  actuating  power  in  such  apparatus  being  made  to  act  in 
both  directions  of  the  hammer's  movement. 

In  constructing  tilt-hammers  for  working  metal  of  small  size,  or  arti- 
cles which  vary  but  triflingly  in  diameter  and  breadth,  the  general  plan 
shown  in  elevation  in  our  engraving  is  preferred.  This  tilt  is  entirely 
carried  upon  the  base-plate  casting,  a,  on  which  are  cast  the  two  paral- 
lel pedestals,  b,  fitted  with  brasses  to  receive  the  stud  centre,  c,  fast  on 
the  lever,  and  on  which  the  lever  turns.  The  hammer  lever,  d,  carries 
upon  its  longer  arm  the  hammer,  e,  fitted  in  the  usual  manner;  and  be- 
neath its  line  of  action  is  the  stationary  anvil,  f,  with  its  tail  recessed  into 
the  base  plate.  The  anvil  bears  in  reality  upon  a  layer  of  cork,  or  other 
suitable  elastic  substance,  interposed  at  the  shoulder  of  the  tail ;  and 
this  elastic  layer, answers  as  a  means  of  making  allowance  for  the  varia- 
tion of  the  hammer  stroke,  in  conjunction  with  a  similar  elastic  layer, 
placed  between  the  cap  of  the  driving  joint  slot  and  the  solid  part  of 
the  lever.  The  hammer  is  actuated  by  a  short  horizontal  transverse 
shaft,  driven  by  fast  and  loose  band  pulleys,  and  carried  in  pedestal 
bearings  on  the  hammer  base  plate,  a  fly  wheel,  L,  being  set  on  one  end 
of  the  shaft  to  steady  the  motion.  The  central  portion  of  this  driving 
shaft  is  cranked,  as  at  m,  and  this  crank  is  passed  through  a  sliding 
bearing  brass,  set  in  a  longitudinal  slot  in  the  short  or  back  arm,  p, 
of  the  hammer  lever.  In  this  way,  as  the  cranked  driving  shaft  re- 
volves, the  crank  action  rapidly  elevates  and  depresses  the  hammer,  giv- 
ing a  powerful  action  in  each  direction.  The  driving  shaft  may  be  set 
on  either  side  of  the  fulcrum  or  working  centre  of  the  hammer  lever; 
and,  instead  of  the  crank  and  slot  arrangement  here  shown,  it  is  proposed 
to  accomplish  the  same  end  by  the  use  of  a  connecting  rod  or  link  be- 
tween the  crank  and  the  hammer  lever,  the  necessary  elasticity  being 
afforded  by  interposed  layers  of  suitable  material  at  the  points  of  junc- 
tion of  the  details. 

By  another  modification,  a  steam  cylinder  is  placed  above  or  below  the 
hammer  lever,  or  on  either  side  of  the  lever's  fulcrum,  with  an  adjust- 
ment for  the  varying  length  of  stroke  required,  both  at  the  working  con- 
nection of  the  lever  and  at  the  anvil.  The  anvil  is  supported  by  an 
arrangement  of  base,  on  the  principle  of  the  hydrostatic  press,  so  as  to 
secure  an  effective  and  certain  means  of  adjustment  as  to  height. 

FILES,  RASPS,  AND  EDGE-TOOLS. 
T.  W.  Dodds,  Rotherham. — Patent  dated  June  23,  1853. 

This  invention  relates  to  the  manufacture  of  files,  rasps,  saws,  augers, 
rose-bits,  and  other  edge  or  cutting  and  abrading  tools,  from  the  crude  or 
ordinary  raw  metal,  as  wrought-iron,  or  partially  converted  steel ;  the 
articles  so  shaped  being  subsequently  hardened  for  use,  by  placing  them  in  a 
chamber  containing  a  mixture  of  carbonaceous  matter,  as  charcoal,  by  pre- 
ference, and  potash,  pearl-ash,  soda,  or  soda-ash,  or  other  alkaline  matter; 
limestone,  and  carbonate  or  bicarbonate  of  lime,  as  marble  clippings, 
gypsum,  oyster-shells,  or  other  matter  containing  lime,  and  any  material 
which,  being  burned,  forms  animal  charcoal.  In  carrying  out  this 
invention,  it  is  proposed  to  use  furnaces  of  a  similar  construction  to  those 
shown  and  described  in  the  specification  and  accompanying  drawings  of 
letters  patent,  granted  to  Mr.  Dodds  on  the  7th  April,  1853 ;  a  notice 
of  which  will  be  found  in  the  present  Journal. 

The  essential  object  of  this  invention  is  the  case-hardening,  or  con- 
verting of  files  and  other  tools  in  a  partially  manufactured  state,  from 
bars  partially  converted  by  the  use  of  the  process  and  materials  described, 
or  by  the  use  of  any  other  carbonaceous  material.  By  this  invention  the 
tools  may  be  made  of  very  high  quality,  and  at  a  cheaper  rate  than 
usual,  whilst  special  varieties  of  difficult  construction  are  easily  formed 
in  this  way. 
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MARINER'S  AND  SURVEYOR'S  COMPASS. 
Paul  Cameron,  Glasgow. — Patent  dated  March  18,  1853. 
Mr.  Cameron's  elegant  contrivance  relates  to  various  improved  arrange- 
ments connected  with  the  mariner's  and  surveyor's  compass;  and  refers, 
first,  to  the  compensation  for  the  vibrating  motion  of  the  compass  card 
by  attaching  a  brass  rod,  having  a  ball  at  each  end — one  ball  being  fitted 
into  a  socket  in  the  bottom  of  the  compass  case,  whilst  the  other,  which 
is  larger,  swings  upon  the  rod,  as  suspended  from  the  upper  ball  as  a 
centre,  and  thus  compensates  for  the  oscillations.  Again,  one  half  of  the 
compass  card  is  divided  into  a  series  of  triangles,  the  edge  of  the  needle 
being  graduated,  so  that,  as  the  needle  works  over  the  triangles,  the 
mariner  may  at  once  see  his  actual  route  on  comparison  with  the  distance 
run.  To  the  centre  of  the  compass  card  or  needle  is  attached  a  small 
vertical  stile ;  the  shadow  of  such  stile,  being  compared  with  the  dial 
tables,  furnishes  a  means  for  at  once  ascertaining  the  variation  and 
deviation.  To  the  north  pole  of  the  compass  box  is  fixed  a  brass  case, 
containing  a  slip  of  glass  divided  into  degrees  of  the  tangent ;  and  one  of 
the  sides  is  divided  into  a  line  of  numbers,  to  give  the  altitude  corre- 
sponding to  a  base  line  of  100,  which  may  be  increased  by  multiplying  or 
dividing  according  to  the  proportion  of  the  numbers.  To  the  south  pole 
of  the  compass  box  is  fixed  a  small  telescope,  with  cross  sights,  for  reading 
off  degrees  of  altitude  and  heights  of  objects,  so  that  the  compass  may  be 
applied  in  azimuths  and  altitudes  of  objects,  and  for  the  ordinary  purposes 
of  surveying.  For  the  purpose  of  rectifying,  the  compass  is  suspended 
within  a  brass  ring,  the  exterior  of  which  is  grooved,  and  has  a  tangent 
screw  working  in  it ;  so  that,  by  this  screw,  the  compass  may  be  set  to 
the  magnetic  meridian  at  any  time :  and  to  ascertain  and  adjust  the 
proper  dimension  of  the  copper  correcting  ring  for  the  oscillations,  a  solid 
ring  is  first  taken,  and  fine  copper  wire  is  wound  upon  it,  until  its  density 
is  sufficient  for  the  purpose. 

Our  engraving  represents  a  vertical  section  of  the  improved  compass, 
as  suited  for  marine  purposes.  The  compass  is  contained  in  a  case,  A, 
as  usual;  the  needle  case,  b,   being  freely  suspended  from   the  upper 

portion  of  the  case,  a,  by 
the  universal  joint  ring 
arrangement,  c;,  of  the 
common  kind.  It  is  for 
the  purpose  of  preventing 
the  too  great  oscillation 
or  vibratory  action  of  the 
needle  and  index  card  case, 
b,  that  the  first  part  of  the 
invention  is  employed. 
This  consists  of  a  short 
brass  rod,  d,  formed  with 
a  small  hall  or  spherical 
piece,  e,  at  its  upper  end, 
which  spherical  piece  fits 
into  a  corresponding  con- 
cavity in  the  bottom  of  the 
needle  case.  This  forms 
a  ball  or  universal  joint 
for  the  free  movement  of 
the  rod,  d,  upon  it,  as  a 
centre  of  suspension. 
The  lower  end  of  the  rod, 
D,  has  fast  upon  it  a  second,  but  larger,  ball  or  weight,  r,  of  iron  or  lead, 
and  the  action  of  this  contrivance  is  to  check  the  oscillation  of  the  com- 
pass card  vibrations,  by  means  of  the  reverse  counteracting  vibratory 
movement  of  the  weight,  F.  As  the  needle  case  moves,  the  ball  moves 
also ;  hut  as  the  latter  is  loosely  jointed  to  the  case,  it  follows  that  the 
vibrations  of  the  weight,  f,  being  from  a  different  centre,  act  in  opposi- 
tion to  those  of  the  case,  b,  and  speedily  check  its  movement.  The  iron 
ball  is  to  be  used  in  stormy  weather,  and  the  lead  one  at  other  times. 
The  mariner's  compass  needle,  I,  is  suspended  from  its  centre,  in  the 
ordinary  manner;  and  on  the  needle,  directly  above  the  centre  of  motion, 
is  attached  a  vertical  stile  or  gnomon,  j,  standing  up  exactly  at  right 
angles  with  the  line  of  the  needle.  In  reference  to  this  stile,  Mr.  Cameron 
has  arranged  a  series  of  tables,  to  be  used  in  connection  with  the  points 
of  the  stile  shadow  at  any  determined  time  of  observation ;  that  is  to 
say,  the  mariner  notes  the  line  of  the  stile  shadow,  and,  comparing  this 
with  the  proper  table,  he  at  once  ascertains  from  these  data  what  is  the 
magnetic  variation,  both  local  and  terrestrial.  These  dial  tables  are  so 
constructed  that  the  shadow  of  the  stile  shall  correspond  to  the  apparent 
time  of  day  ;  hence,  on  taking  an  observation  of  this  kind,  if  the  shadow 
is  before  or  after  the  true  point,  the  difference  is  the  amount  of  variation 
east  or  west,  as  the  case  may  be.     Again,  if  the  sun  or  stars  are  not 


visible,  the  variation  and  deviation  may  be  found  by  placing  an  artificial 
light  on  the  azimuth  ring,  k,  to  correspond  with  the  arrangement  of  the 
tables.  In  the  upper  part  of  the  interior  of  the  containing  case,  a,  is  a 
graduated  brass  ring,  k,  one  half  of  which  is  divided  into  180  degrees, 
and  within  this  is  the  gimbal  ring,  l,  suspended  by  its  centres  at  zero, 
and  at  180  degrees  of  the  ring,  k.  In  some  cases,  the  bizel,  or  outer  ring 
of  the  compass  bowl,  is  divided  in  a  similar  manner.  To  the  north  and 
south  poles  of  the  graduated  ring,  k,  are  attached  the  two  studs,  m,  n, 
for  holding  a  telescope  or  telescopic  quadrant,  o,  and  base,  p,  respectively; 
these  details  being  intended  for  taking  altitudes  and  distances;  and  the 
base,  p,  also  carries  a  sliding  brass  rod,  Q,  to  aid  the  observer  in  reading 
off  the  indications,  as  well  as  a  spirit-level  for  the  requisite  adjustment. 
The  telescope,  o,  has  upon  it  a  line  of  numbers,  and  a  line  of  natural 
sines,  E,  corresponding  to  the  similarly  divided  line  on  the  base,  r.  The 
exterior  of  the  k,  in  the  compass  box,  a,  has  a  worm  or  screw-thread  cut 
round  it,  and  into  this  thread  is  fitted  the  worm  or  tangential  screw,  s. 
In  this  way,  by  turning  round  the  worm,  s,  the  ring,  k,  is  caused  to 
revolve  until  the  cross  sight  of  the  telescope  cuts  the  intended  object; 
the  azimuth  thereof  is  given  on  the  ring,  whilst  the  altitude  is  given  on 
the  quadrant  or  upright  piece,  Q.  For  the  purpose  of  rectifying,  the 
compass  bowl  has  fitted  in  it  an  inner  copper  ring,  lined  with  layers 
of  copper  wire,  so  as  to  have  the  effect  of  soothing  the  needle  oscillations ; 
more  or  less  copper  wire  being  applied,  until  the  required  density  of  metal 
is  obtained. 

ALKALIS  AND  ALKALINE  SALTS. 
A.  Cdninghame,  Glasgow. — Patent  dated  August  20,  1853. 

This  invention  relates  to  the  employment  and  use  of  new  materials 
or  substances  in  the  manufacture  or  production  of  alkalis  and  their 
salts,  or  alkaline  salts.  The  materials  which  the  patentee  employs  are 
alum  schist,  alum  slate,  gentle  slate,  and  what  is  technically  known  in 
some  parts  of  Scotland  as  "  black  stone,"  which  last  substance  is  a  hard 
species  of  alum  schist,  commonly  found  lying  in  connection  with  the 
ordinary  alum  schist ;  and  the  products  which  he  obtains  by  the  use  of 
these  substances,  are  the  sulphates  of  soda  and  potash. 

In  manufacturing  sulphate  of  soda  by  the  aid  of  such  substances,  and 
by  such  general  process,  it  is  preferred  to  grind  or  reduce  the  schist  or 
black  stone  to  a  disintegrated  condition,  or  to  powder.  To  such  reduced 
matters  a  quantity  of  common  salt  is  then  added,  the  proportion  of  such 
added  salt  being  variable,  according  to  the  constitution  of  the  schist  or 
stone,  which  varies  in  different  specimens,  the  requisite  proportions 
being  ascertainable  only  by  positive  experimental  examination.  For 
every  sixteen  parts  of  sulphur  in  the  schist  or  stone,  fifty-nine  parts  of 
common  salt  are  added;  but  an  excess  of  schist  or  stone  is  preferred,  as 
a  loss  of  sulphur  frequently  arises  from  using  too  high  a  working 
temperature. 

In  some  instances  it  will  be  found  advantageous  to  add  to  this  mix- 
ture a  quantity  of  oxide  of  iron,  or  oxide  of  manganese,  and  sometimes  a 
quantity  of  ground  coke,  charcoal,  or  coal;  but  none  of  these  matters 
are  essential  to  the  success  of  the  process.  For  every  part  of  sulphur 
contained  in  the  schist  or  stone,  two  parts,  or  less,  of  peroxide  of  iron 
are  added;  or,  instead  of  such  addition,  oxide  of  manganese  may  be 
used.  These  matters  are  added  for  the  reason  that  they  combine  with 
the  sulphur,  which,  in  case  of  the  heat  being  too  high,  might  he  driven 
off  and  lost.  The  addition  of  the  carbonaceous  matters  renders  the 
mass  more  open  and  porous,  by  reason  of  the  combustion  so  caused ; 
hence  the  access  of  air  is  facilitated,  and  the  decomposition  is  increased. 
This  composite  mass  is  then  amalgamated  or  mixed  up  into  a  paste  with 
the  addition  of  water ;  and  such  plastic  mass  is  then  moulded  or  shaped 
into  balls,  bricks,  or  other  conveniently  manageable  masses,  for  further 
treatment.  These  bricks  or  masses  are  then  dried,  either  wholly  or  in 
part,  and  they  are  afterwards  placed  in  a  furnace,  kiln,  or  other  heating 
apparatus,  by  the  agency  of  which  heating  apparatus  they  are  calcined 
or  roasted.  This  calcination  or  roasting  process  may  be  effected  either 
by  the  heat  derivable  from  a  coal  or  coke  fire,  or  by  the  application  of 
heated  air,  or  carbonic  oxide,  or  other  convenient  inflammable  matter,  in 
a  state  of  combustion,  with  the  free  admission  of  atmospheric  ail-,  and 
also  steam,  which  is  of  advantage  when  the  materials  are  very  dry, 
and  which  then  facilitates  the  evolution  of  the  muriatic  acid. 

In  this  calcining  or  roasting  process,  a  moderate  heat  is  preferred, 
more  especially  at  the  commencement  of  the  process.  In  practice, 
the  system  is  found  to  work  well  with  the  use  of  a  dull-red  heat 
throughout.  The  result  of  this  routine  of  manufacture  is  the  produc- 
tion of  sulphate  of  soda,  the  common  salt  being  decomposed,  whilst 
muriatic  acid,  mixed  with  chloride  of  iron,  is  evolved.  The  sulphate  of 
soda  is  dissolved  out  of  the  treated  mass  with  water,  and  is  crystallized 
or  obtained  by  evaporation.      The  muriatic  acid  is  conducted  away  by 
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a  pipe  leading  from  the  chimney,  and  is  condensed  in  the  usual  way,  as 
is  well  understood  by  practical  men.  The  sulphate  of  soda  prepared  in 
this  manner  is  obtainable  in  a  particularly  pure  state,  and  is  applicable 
for  the  manufacture  of  soda-ash  of  fine  quality,  as  well  as  for  the  other 
purposes  for  which  this  salt  is  used.  If  in  this  process  the  air  and 
materials  were  kept  thoroughly  dry,  chlorine,  instead  of  muriatic  acid, 
would  he  evolved. 

The  sulphate  of  soda  may  also  be  obtained  from  the  same  materials, 
by  placing  such  materials  either  in  masses,  or  in  a  reduced  state,  in  a 
reverberatory  furnace  or  in  a  retort,  or  other  convenient  and  suitable 
chamber  or  receptacle,  and  applying  heat.  When  sulphate  of  potash  is 
to  be  made  according  to  this  invention,  the  process  already  described  is 
pursued,  except  that  chloride  of  potassium  is  added  to  the  mass  instead 
of  common  salt.  The  muriatic  acid  is  a  product  common  to  both 
processes. 

SULPHURIC  ACID  CHAMBERS. 
Edmoxd  Leylaxd,  St.  Helens. — Patent  dated  September  10,  1853. 

Mr.  Leyland's  invention  consists  in  the  construction  and  application 
of  chambers  of  brick,  instead  of  similar  erections  of  lead,  in  the  manu- 
facture of  sulphuric  acid.  The  bricks  which  he  employs  for  this  pur- 
pose are  moulded  of  any  convenient  shape  or  dimensions,  and  they  are 
composed  of  such  materials  as  will  effectually  resist  the  action  of  the 
acids  and  gases  which  are  incidental  to  the  manufacture  of  sulphuric 
acid ;  but  the  preferable  materials  are  of  the  same  class  as  those  employed 
in  the  manufacture  of  glazed  stoneware  pipes,  and  other  articles,  which 
are  well  known  to  be  capable  of  resisting  the  acidulous  and  gaseous 
effects  referred  to.  It  is  found  to  be  advantageous  so  to  burn  such 
bricks,  and  so  to  form  them,  either  as  hollow  or  perforated,  or  cellular 
masses,  that  they  shall  be  thoroughly  vitrified;  and,  provided  the  shape 
is  not  materially  injured,  the  vitrifying  process  cannot  be  carried  too 
far,  as  thorough  vitrification  is  essentially  necessary ;  if  glass  bricks  of 
good  form,  possessing  the  necessary  resisting  powers,  could  be  economi- 
cally obtained,  they  would  be  preferred. 

In  building  up  such  materials  into  sulphuric  acid  chambers,  the  neces- 
sary junctions  are  effected  by  the  aid  of  any  materials  or  cement  which 
are  capable  of  the  same  resistance  as  the  bricks  themselves.  The  best 
form  for  the  chambers  is  a  cone,  nearly  resembling  the  form  of  circular 
pottery  ovens — that  is  to  say,  with  a  circular  plan,  and  with  a  curve, 
slightly  within  a  catenary  curve,  in  mid-sectional  elevation,  making  the 
height  equal  to  about  one  and  a  half  times  the  greatest  diameter.  Such 
erections  are  fairly  equilibrated,  and  require  little  or  no  staying  or  bind- 
ing; but  where  it  is  necessary  to  stay  such  chambers,  iron  stays,  with  a 
leaden  covering,  are  used.  Mr.  Leyland  also  uses  a  leaden  bottom  in  such 
chambers,  carrying  the  lead  under  the  walls,  and  raising  the  lead  up 
outside,  so  that  the  walls  may  virtually  stand  in  a  large  leaden  cup,  and 
any  liquid  coming  down  the  inside  wall  surfaces,  or  down  the  body  of 
the  walls,  may  be  all  caught  by  this  bottom  cup.  Outside  the  chamber, 
and  round  the  bottom,  is  placed  a  projection  somewhat  higher  than  the 
turned-up  edge  of  the  leaden  bottom,  with  gutters  formed  under  such 
projection,  to  convey  the  rain  falling  upon  the  building  clear  away  from 
the  leaden  cup. 

To  prevent  the  weight  of  the  walls  from  squeezing  out  the  leaden 
bottom  on  which  they  rest,  very  wide  footings  are  set  upon  the  lead,  so 
as  to  distribute  the  weight  over  a  superior  surface.  The  leaden  bottom 
may  be  dispensed  with,  if  very  good  bricks  and  cement  are  used.  The 
gases  and  vapours  are  admitted  and  withdrawn  at  suitable  places,  as 
must  be  obvious  to  the  practical  man ;  and  the  chambers  are  connected 
with  each  other,  and  with  any  other  apparatus,  by  pipes  or  ducts  of 
brick,  stoneware,  or  lead.  Provision  is  made  at  the  bottom  of  these 
chambers  for  the  withdrawal  of  the  sulphuric  acid,  and  lutes  or  other 
openings,  or  whatever  otber  adjuncts  may  be  necessary,  must  be  made 
of  lead  or  stoneware. 

REVIEWS  OF  NEW  BOOKS. 


The  Practical  Draughtsman's  Book  of  Industrial  Desion;  forming 
a  Complete  Course  of  Mechanical  Engineering  and  Architectural 
Drawing.  Translated  from  the  French  of  M.  Armengaud,  ainfi, 
Professor  of  Design  in  the  Conservatoire  des  Arts  et  Metiers,  Paris, 
and  MM.  Armengaud,  jeune,  and  Amouroux,  Civil  Engineers;  Re- 
written and  Arranged,  with  Additional  Matter  and  Plates,  Selections 
from,  and  Examples  of,  the  most  useful  and  generally  employed 
Mechanism  of  the  day.  By  William  Johnson,  Assoc.  Inst.  C.E. 
London:  Longman  &  Co.  1854. 
Here  is  an  awfully  long  title-page;  and  yet,  with  a  knowledge  of  the 

contents  of  the  volume,  we  do  not  see  how  it  could  properly  be  com- 


pressed into  a  narrower  compass.  This  is  a  work  which,  during  the 
last  twelvemonth,  has  been  issued  in  monthly  parts.  Upon  its  first 
appearance  we  confess  to  having  experienced  considerable  anxiety,  as 
well  in  regard  to  its  progressive  completion  as  to  its  possible  non-com- 
pletion. The  name  of  the  publishers,  however,  reassured  us,  but  still 
more  the  manner  of  its  first  performances,  and  (a  very  important,  though 
apparently  trivial  matter  in  serials)  the  regularity  of  its  appearance. 
Now  that  we  have  the  whole  book  before  us,  and  can  judge  of  the  value 
of  its  contents,  we  have  no  hesitation  in  confessing  the  reasons  which 
produced  our  original  unfavourable  doubts.  The  promises  held  forth 
were  too  good.  We  had  not,  on  a  hundred  similar  occasions,  heard  them 
made  and  seen  them  fulfilled.  Such  a  book,  in  English,  adapted  to  the 
diligent  young  student  in  mechanics,  engineering,  and  architecture, 
was,  we  had  long  known,  greatly  needed;  but  our  own  private  means 
of  acquiring  such  knowledge  was,  we  also  knew,  not  general.  The  per- 
formance of  the  first  few  parts  published,  convinced  us  that  we  were 
about  to  be  able  to  lay  before  our  youngsters,  and  even  to  receive  our- 
selves, a  further  means  of  advancing  our  common  studies,  which  had  not 
}'et  been  produced  in  this  country.  As  the  work  proceeded,  we  were 
glad  to  find  praise  of  it  abounding  in  the  proper  places ;  and  now  that  it 
is  completed,  it  is  extremely  satisfactory  to  know  that  we  possess,  for 
the  first  time,  in  our  literature,  a  standard  work  on  the  subject,  in  many 
respects  greatly  superior  to  the  French  volume,  from  which  the  editor 
modestly  asserts  of  his  own,  that  it  is  only  rewritten  and  arranged. 

The  work  is  illustrated  with  forty-seven  folio  and  five  quarto  plates 
(some  coloured),  and  about  sixty  woodcuts,  executed  as  they  should  be. 
It  also  contains  thirty-five  tables,  always  useful  to  every  practitioner, 
and,  in  some  cases,  indispensable  to  accurate  construction  and  estimate. 

Having  thus  exhibited  the  more  salient  good  qualities  of  the  hook, 
we  proceed  to  give  our  readers  some  idea  of  the  subjects  to  be  found 
within  it. 

The  work  is  divided  into  fifteen  chapters,  and  these  again  into  sections 
and  appropriate  placita,  or  paragraphs,  conveniently  numbered.  Our 
space  will  not  allow  us  to  follow  out  into  detail  the  special  subjects  thus 
entered  upon.  We  can,  therefore,  merely  give  the  generic  subjects  of 
the  different  chapters : — 

Chapter  I.  Linear  Drawing.  II.  The  Study  of  Projections.  III.  On 
colouring  Sections,  with  applications.  IV.  The  Intersection  and 
Development  of  Surfaces,  with  applications.  V.  and  VI.  The  Study  and 
Construction  of  Toothed  Gear.  VII.  Elementary  Principles  of  Shadows. 
VIII.  Application  of  Shadows  to  Toothed  Gear.  IX.  The  Cutting  and 
Shaping  of  Masonry.  X.  The  Study  of  Machinery  and  Sketching. 
XI.  Oblique  Projections.  XII.  Parallel  Perspective.  XIII.  True 
Perspective.  XIV.  Examples  of  Finished  Drawings  of  Machinery; 
while  Chapter  XV.  is  entirely  original,  and  devoted  to  the  new  and  inter- 
esting subject  of  Drawing  Instruments,  with  numerous  illustrations. 

It  is  unfair,  however,  not  to  show  how  some  of  the  chapters  are  sub- 
divided. We  will,  therefore,  give  examples  of  the  second,  fifth,  and 
sixth  chapters,  which,  as  comprising  some  of  the  more  elementary  por- 
tions, will  better  be  indicative  to  our  readers  how  the  more  difficult  sub- 
jects have  been  treated. 

Chapter  II.  The  Study  of  Projections.  Elementary  Principles. — Pro- 
jections of  a  point — of  a  straight  line — of  a  plane  surface.  Of  Prisms 
and  other  Solids. —  Projections  of  a  cube — a  right  square-based  prism, 
or  rectangular  parallelopiped — a  quadrangular  pyramid — a  right  prism, 
partially  hollowed — a  right  cylinder — a  right  cone — a  sphere.  Of  Shadow 
Lines'—  Projections  of  grooved  or  fluted  cylinders  and  ratchet  wheels — 
The  elements  of  architecture — Outline  of  the  Tuscan  order.  Pules  and 
Practical  Data. — The  measurement  of  solids. 

Chapters  V.  and  VI. —  The  Study  and  Construction  of  Toothed  Gear. — 
Involute,  cycloid,  and  epicycloid.  External  epicycloid  described  by  a 
circle  rolling  about  a  fixed  circle  within  it — Internal  epicycloid — Deline- 
ation of  a  rack  and  pinion  in  gear — Gearing  of  a  worm  with  a  worm- 
wheel.  Cylindrical  or  Spur  Gearing. — External  delineation  of  two  spur- 
wheels  in  gear — Delineation  of  a  couple  of  wheels  gearing  internally — 
Practical  delineation  of  a  couple  of  spur-wheels.  The  Delineation  and 
Construction  of  Wooden  Patterns  for  Toothed  Wheels. — Spur-wheel  patterns 
— pattern  of  the  pinion — pattern  of  the  wooden-toothed  spur-wheel- 
Core  moulds.  Rules  and  Practical  Data. — Toothed  gearing — Angular 
and  circumferential  velocity  of  wheels — Dimensions  of  gearing — Thick- 
ness of  the  teeth — Pitch  of  the  teeth — Dimensions  of  the  web — Number 
and  dimensions  of  the  arms — Wooden  patterns — Conical  or  bevil  gearing 
— Design  for  a  pair  of  bevil-wheels  in  gear — Construction  of  wooden 
patterns  for  a  pair  of  bevil-wheels.  Involute  and  Helical  Teeth. — Deline- 
ation of  a  couple  of  spur-wheels  with  involute  teeth — Helical  gearing. 
Contrivances  for  obtaining  Differential  Movements. — The  delineation  of 
eccentrics  and  cams — Circular  eccentric — Heart-shaped  cam — Cam  for 
producing  a  uniform  and  intermittent  movement — Triangular  cam — In- 
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volute  cam — Cam  to  produce  intermittent  and  dissimilar  movements. 
Mules  and  Practical  Data. — Mechanical  work  or  effect — The  simple  ma- 
chines— Centre  of  gravity — On  estimating  the  power  of  prime  movers 
— Calculation  for  the  brake — The  fall  of  bodies — Momentum — Central 
forces. 

This  is  a  fair  sample  of  the  method  of  treatment  adopted,  and  shows 
the  analytical  skill  that  has  been  employed  in  the  production  of  the  work 
in  its  present  form.  Where  so  many  well-known  hands  and  minds  have 
been  associated  together  for  a  publication,  it  is  easily  conceived  that  the 
ability  in  performance  does  not  rest  in  the  adequacy  of  its  general  outline. 
Every  page  is  full  of  pleasant  instruction,  and  demonstrates  competent 
intelligence  and  excessive  care.  The  original  work  is  a  class-book  in 
most  of  the  industrial  schools  on  the  Continent,  and  the  present  English 
form  of  it  bids  fair  to  hold  a  high  place  wherever  its  subject  is  studied, 
either  in  our  own  lands  or  in  the  United  States. 

It  remains  only  to  say,  that  it  is  well  printed  on  good  paper,  and  with 
a  far  less  number  of  errata  than  is  usually  found  in  works  of  not  near  so 
artistic  and  scientific  a  character,  and  is,  from  its  cheapness,  adapted  to 
form  part  of  the  few  good  books  which  every  principal  should  possess  as 
a  work  of  reference,  and  which  every  learner  should  have  readily  acces- 
sible for  constant  study.  We  heartily  recommend  it  to  all  in  any  way 
interested  in  the  subject. 

We  had  intended  to  have  noticed  somewhat  at  length  the  new  and 
very  interesting  last  chapter  on  Drawing  Instruments,  but  our  space 
compels  us  for  a  time  to  reserve  our  observations  upon  this  important  topic. 

We  are  extremely  gratified  to  find  that,  during  the  progress  of  this 
work  towards  completion,  the  Government  has  been  making  arrange- 
ments for  the  establishment,  in  the  department  of  science  and  art,  at 
Marlborough  House,  of  a  special  class  for  instruction  in  mechanical  and 
engineering  drawing,  under  the  lectureship  and  superintendence  of  Mr. 
William  Binns,  late  Professor  of  Practical  Mechanics  at  the  College  for 
Civil  Engineers.  The  class  commenced  during  the  last  month,  and  Mr. 
Binns,  on  Monday,  the  6th  of  March,  in  an  introductory  lecture,  explained 
his  views  as  to  the  principles  he  intended  to  act  upon  during  the  course. 


Report  of  the  Commissioner  of  Patents  for  the  Year  1852.     Tart  I. — 

Arts  and  Manufactures.     Part  II. — Agriculture.     8vo.     Pp.  48-1  and 

448.     Washington,  1853. 

The  annual  Government  Report  on  American  Patents  is  always  a 
most  welcome  book,  and  we  have  only  to  express  regret,  that,  whilst  we 
have  not  been  favoured  with  any  copy  of  it  since  that  of  1849,  the  one 
for  the  year  1852  should  only  now  have  reached  us,  pretty  far  on  in  1854. 
The  acknowledged  "  smartness"  of  the  American  nation  hardly  appears 
to  penetrate  to  her  officers  of  inventions. 

The  first,  and,  to  us,  obviously  the  most  interesting  volume  of  the 
two  before  us,  is  made  up  of  ten  chapters,  comprising  the  year's  financial 
transactions;  classified  and  alphabetical  lists  of  expired  patents;  lists  of 
new  patents;  inventions  and  claims;  examiners' reports;  early  American 
inventions ;  guide  to  the  practice  of  the  patent  office ;  and  a  patent  office 
decision  in  the  ease  of  Goodyear  and  Hayward.  The  financial  statement 
shows  that  the  year  1852  began  with  155  cases  on  the  examiners'  desks, 
where,  we  presume,  if  we  may  judge  at  all  from  own  experience,  a  good 
many  were  very  likely  to  remain.  The  new  applications  for  patents 
made  during  the  year  were  2,639,  making  altogether  the  alarmino-  num- 
ber of  2,794  distinct  askings  for  monopolies,  as  a  year's  fruit.  The 
patents  actually  issued  were  1,020,  leaving  481  uot  acted  upon,  whilst 
the  greatly  preponderating  number  of  1,293  come  under  the  head  of 
"  rejections  and  suspensions."  Amongst  these  we  have  18  as  re-issued 
patents,  4  additional  improvements  upon  old  patents,  3  extensions,  and 
107  designs.  The  caveats  filed  during  the  year  were  996 ;  disclaimers,  2 ; 
and  the  expired  patents,  525.     None  have  been  extended  by  Congress. 

The  general  introductory  report  of  the  commissioner,  Mr.  Silas  H. 
Hodges,  touches  the  question  of  "Patent  Law  Amendment"  merely  on 
a  few  minor  points,  in  which  European  inventors  feel  but  little  interest, 
whilst  the  questions  as  to  the  grievously  high  rate  of  charges  to 
foreigners,  and  the  vexatious  delays  arising  from  the  existing  examin- 
ing system,  are  passed  over  unheeded. 

The  several  distinct  examiners'  reports  present  the  usual  prolific 
array  of  inventions,  to  which  we  shall  return  for  a  more  leisurely  consi- 
deration than  we  can  now  afford.  The  "  agricultural"  volume  embraces 
the  nine  heads  of  agriculture  and  agricultural  education;  American 
pomology;  miscellaneous  notes  and  informalion;  agricultural  circular 
addressed  by  the  commissioner  to  farmers,  and  the  replies  thereto ;  the 
potato;  southern  agricultural  exhaustion  and  its  remedy;  prize  essay  on 
the  agricultural  value  of  phosphate  of  lime ;  commercial  statistics;  and 
the  cotton  trade.  To  the  British  farmer  the  second  volume  will  prob- 
ably be  as  interesting  as  is  the  first  to  the  British  artisan. 


Practical  Remarks  on  Railways  and  Permanent  Wat,  as  adapted  to 
the  various  requirements  of  Transit.  By  William  Bridges  Adams, 
Engineer.     London :   Effingham  Wilson.     1854.     Pp.  16. 

A  sound  mechanic  and  practised  writer,  like  Mr.  Adams,  invariably 
commands  attentive  readers,  for  he  is  equally  to  be  credited  for  his  safe 
and  accurate  information,  and  the  clear  style  of  his  analytically  descrip- ' 
tive  language.  And  on  no  subject  is  he  better  qualified  to  speak  than 
that  treated  in  the  few  pages  before  us.  This  subject  he  very  properly 
opens  by  insisting  on  the  very  powerful  effects  which  railways  have 
exercised  upon  the  country,  in  opening  up  and  improving  the  districts 
lucky  enough  to  receive  them,  and  depressing  those  spots  which  are  80 
unlucky  as  to  be  still  railwayless ;  and  it  is  with  the  express  view  of 
bringing  the  latter  nearer  to  a  level  with  the  more  fortunate  localities, 
that  Mr.  Adams  now  addresses  himself  to  the  "  common  sense  "  mass  of 
the  public.  Thus,  we  coma  at  once  to  what  he  says  on  "  Local 
Lines:" — ■ 

"  That  is  to  say,  lines  of  communication  between  neighbouring  towns  and  cities,  links 
of  a  general  chain  of  communication  for  the  transit  of  goods  and  passengers,  at  moderate 
speeds  of  20  to  25  miles  per  hour.  To  develop  these  lines  thoroughly,  they  should  be 
bordered  with  highways  along  each  side,  and  with  pipes  fur  the  supply  of  water.  In  this 
mode,  a  population  of  farmers  and  manufacturers  would  settle  all  along  the  line,  and  ma- 
terially aid  in  furnishing  traffic.  With  a  facility  of  getting  food,  water,  gas,  sewage- 
water,  and  materials  of  all  kinds  brought  by  rail  almost  to  their  doors,  prosperity  would 
be  certain  by  the  diminution  of  cost  of  producing.  With  trains  all  travelling  at  the  same 
rates  of  speed,  and  that  speed  moderate,  and  with  no  trains  inordinately  heavy,  and  with 
double  lines  of  rails,  collisions  and  accidents  would  cease  to  exist.  Ordinaiy  railways 
have  in  many  cases  failed  to  be  profitable,  on  account  of  the  expense  of  branches  and  cross 
communications.  But  almost  every  new  line,  even  though  in  unpopulous  districts  of 
country,  could,  after  the  system  above  described,  be  made  to  attract  settlers  to  its  borders, 
and  thus  become  profitable.  But  such  lines  must  not  be  used  for  lines  of  high  speed,  or 
the  very  object  of  their  construction  would  be  defeated.  It  is  essential  that,  with  frequent 
trains,  they  should  all  travel  at  the  same  rates  of  speed,  and  that  the  dead  weight  aud  re- 
sistance should  be  equal,  or  collisions  must  be  frequent. 

"  Such  lines,  properly  worked,  should  preserve  the  equilibrium  in  the  price  of  labour, 
and  of  the  necessaries  of  life  throughout  the  whole  community,  and  would  prevent  the 
waste  now  frequently  occurring  by  the  injudicious  location  of  individual  operations.  They 
would  moreover  facilitate  the  change  of  employments  analogous  to  each  other,  and  be  an 
industrial  school  on  a  large  scale.  They  would  break  down  the  distinction  between  agri- 
cultural and  mechanical  labourers  and  workmen,  and  be  an  insurance  against  fluctuations 
of  employment. 

"  They  must  be  rendered  more  available  than  at  present  for  the  stowage  and  transport 
of  grain.  By  establishing  air-tight  reservoirs  of  metal,  or  huge  canisters,  beneath  the 
surface,  grain  waggons  might  run  on  rails  above  them,  and  discharge  their  contents  into 
the  openings,  which  being  hermetically  sealed,  the  grain  might  be  preserved  for  any 
length  of  time.  Stores  could  thus  be  established  in  desirable  situations,  ready  for  trans- 
port at  a  moment's  notice,  at  the  minimum  of  cost  or  labour.  And  such  reservoirs, 
wherein  the  supply  of  a  nation  might  be  stored,  if  so  desired,  would  require  much  less 
proportionate  outlay  of  capital  than  the  ordinary  inefficient  granaries  at  present  used,  in 
which  the  grain  is  exposed  to  damp,  vermin  of  many  kinds,  and  pillage,  with  a  constant 
cost  in  manipulation. 

"The  transit  on  such  lines  would  be  on  the  increase  until  the  whole  of  the  bordering 
land  were  peopled  and  applied  to  its  most  profitable  purposes,  and  the  value  could  no  more 
decrease  than  the  value  of  a  street  decreases,  so  loug  as  the  industry  of  the  inhabitants 
remains." 

In  addition  to  such  local  lines,  made  with  nearly  level  planes,  he 
proposes  another  class,  hitherto  totally  neglected — "  Highway  Lines." 
Common  road  steam-carriages  have  failed;  and,  as  the  next  best  thing, 
Mr.  Adams  proposes  to  turn  our  ordinary  roads  and  highways  to  better 
account,  by  laying  rails  upon  them,  assuming  that  "  it  would  be  quite 
practicable  to  run  engines  capable  of  drawing  30  tons  net,  at  ten  miles 
an  hour,  up  gradients  of  1  in  25."  Such  a  system  of  composite  road  and 
railway  would  be  of  incalculable  advantage  to  the  country,  if  introduced 
at  a  sufficiently  cheap  rate.  The  rails  could  be  sunk  to  the  level  of  the 
road,  so  as  to  offer  no  obstruction  to  other  traffic;  whilst  the  new  and 
hitherto  obscure  routes  which  they  would  take,  would  bring  them  past 
every  door  and  into  every  farmyard.  The  main  arterial  lines  of  the 
country  would  thus  receive  vast  accessions  of  traffic  from  these  ubiqui- 
tous feeders,  which  would  lay  their  collecting  hands  upon  every  available 
spot  of  earth.  Street  lines,  with  enormous  omnibuses,  drawn  by  a  horse, 
and  carrying  perhaps  fifty  or  more  passengers,  as  proposed  by  Mr. 
Adams,  are  already  in  active  use  in  New  York,  and  in  the  Champs 
Elysee  in  Paris.  A  double  line  of  such  way  is  calculated  to  cost  about 
£3,000  a  mile.  Once  begun,  such  a  system  would  no  doubt  lead  to  the 
introduction  of  street  locomotives,  free  from  the  heavy  objections  which 
now  retard  the  progress  of  steam  in  such  situations.  Judiciously  throwing 
aside  "  city  tunnel  lines,"  as  really  impracticable,  for  more  reasons  than 
we  can  stop  to  explain,  the  author  advocates  "  arcade  lines"  as  a  better 
mode  of  securing  a  clear  transit  through  the  labyrinths  of  crowded  cities. 
These  would  be — 

"  Railways  carried  on  columns  of  metal,  6uch  columns  occupying  the  place  of  the  kerb 
stones  of  the  foot  pavements,  and  carried  at  the  usual  height  of  16  feet,  to  permit  every 
kind  of  vehicle  to  pass  below  them.  The  objection  to  them,  unless  the  foot  pavements 
were  broad,  would  be  the  darkening  effect  on  the  lower  parts  of  the  buildings.  But  in  the 
case  of  new  lines  of  street,  the  middle  might  be  sufficient  to  build  a  range  of  arcade  shops, 
and  to  carry  the  railway  above  them.  There  would  be  no  difficulty  in  solving  the  pro- 
blem of  getting  rid  of  the  noise,  if  the  promoters  of  such  railways  were  in  earnest  to  do  it. 
In  any  case,  horse  traction  would  suffice  for  such  lines. 

"  But  supposing  it  were  in  contemplation  to  lay  out  a  new  street  in  a  new  town,  the  true 
plan  would  be  to  consider  the  under  surface  as  entirely  belonging  to  sewers  and  drains, 
and  quite  unfitted  for  either  dwellings  or  stores.    The  ground  floors  should  serve  for  the 
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purpose  of  stowage,  and  the  street  surface  should  be  devoted  to  the  purpose  of  railways. 
Above  these,  at  a^given  height,  should  be  the  real  street  for  the  shops  aud  dwellings,  re- 
moved one  story  from  the  earth's  surface ;  there  would  thus  be  an  easy  means  of  getting  rid 
of  rain  and  mud.  In  fact,  mud  would  not  exist,  because  there  would  be  no  materials  for 
mud-making  above,  and  transit  on  rails  below  would  prevent  the  disintegration  of  the 
roadway.  The  ancient  city  of  Chester  had  the  shops  and  dwellings  raised  above  the 
roadway  for  the  sake  of  security  against  sudden  violence  from  stranger  visitors,  and  if  the 
inhabitants  of  our  streets  could  be  persuaded  to  move  their  shops  to  the  first  floor,  a  much 
pleasanter  promenade  would  be  provided  for  their  customers,  and  an  atmosphere  much 
more  conducive  to  health.  Cleaner,  lighter,  and  more  elegant  shops  would  thus  be  at- 
tained, and  the  street  would  be  duplicated.  There  would  be  no  difficulty  in  arranging 
such  terraced  streets  for  the  transit  of  light  carriages  as  well  as  foot  passengers." 

Passing  over  a  few  words  on  "  Agricultural  Lines,"  without  which  we 
mav  hope  in  vain  to  see  the  textile  triumphs  of  steam  reproduced  in  our 
farmyards,  we  come  to  the  question  of  the  hest  form  of  rail  for  high 
speeds  and  heavy  work,  with  the  least  quantity  of  metal.  The  "  fish- 
joint,"  which  is  now  everywhere  showing  its  value,  has  firmly  linked 
Mr.  Adams'  name  with  the  modern  system  of  permanent  way,  and  it  is 
to  what  he  has  to  say  on  this  subject  that  we  wish  more  particularly  to 
direct  the  attention  of  our  readers  : —  ■* 

"With  the  ordinary  double  head  rails,  laid  in  chairs  in  the  common  mode,  the  strength 
at  the  joints  is  considerably  less  than  at  the  intermediate  portions  of  the  rail ;  therefore,  to 
produce  equal  strength,  more  metal  is  introduced  at  the  joints  in  the  form  of  the  '  fishes.' 
And  this  amount  of  metal  or  more  may  be  economised  from  the  ordinary  weight  of  the 
rail;  thus,  a  rail  of  60 lbs.  per  yard,  with  'fish-joints,'  will  be  far  more  efficient  than  a 
rail  of  70  lbs.  per  yard  without  fish-joints,  by  the  equalization  of  the  strength. 

"  The  importance  of  non-deflection  in  a  rail  may  be  thus  summed  up.  If  the  rail  de- 
flects vertically,  it  becomes  a  constant  ascending  gradient,  and  will  absorb  from  one-third 
to  one-half  more  engine  power.  If  it  deflects  laterally,  it  will  induce  oscillation  of  a  dan- 
gerous character,  also  involving  waste  of  engine  power.  Thus,  on  a  non-deflecting  rail,  a 
light  engine  may  actually  produce  more  tractive  results  than  a  much  more  powerful  en- 
gine of  greater  weight,  which  causes  the  rails  to  deflect.  The  stiffest  vertical  rail  in 
common  use  is  the  double-headed  rail.  The  stiffest  rail  laterally  is  the  bridge  rail.  Good 
joints  have  been  made  with  the  double-headed  rail,  but  no  really  good  joint  under  hard 
work  has  yet  been  accomplished  with  the  bridge  rail. 

"But  though  a  rigid  rail  is  desirable,  vertically  and  horizontally,  for  a  high  speed  line, 
it  is  also  essential  that  the  rail  should  be  secured  upon  a  sufficiently  elastic  medium,  to 
absorb  vibration  and  shocks.  Otherwise,  the  wheel  tyres,  axles,  and  rails  would  increase 
their  liability  to  break.    Fig.  1  is  a  section  of  a  mode  of  laving  the  double-headed  rail  in 

common  use,  so  that  it  is  entirely  bedded 


Fig.  1. 


with  timber  side  brackets  on  the  timber 
sleeper,  and  it  will  thus  be  free  from  con- 
cussion and  noise.  In  the  ordinaiy  mode 
of  using  this  rail,  a  cast-iron  chair  or  shoe 
is  spiked  down  to  a  transverse  sleeper  of 
wood.  In  this  chair  of  iron,  the  rail  is 
fixed  by  a  lateral  wedge  of  wood,  and 
when  so  fixed,  the  top  of  the  rail  is  raised 
seven  inches  above  the  top  of  the  sleeper. 
But  in  the  mode  of  fixing  the  rail  with 
timber  brackets,  the  lower  table  of  the 
rail  is  sunk  an  inch  into  the  sleeper,  and 
thus  the  total  height  of  the  rail  above  the 
sleeper  is  only  four  inches,  instead  of 
seven,  as  when  used  with  iron  chairs.  It 
is  obvious  that  the  more  the  rail  is  ele- 
vated, the  more  difficult  it  is  to  keep  it 
firm  against  the  lateral  blows  of  the  en- 
gine and  carriage  wheels.  The  advan- 
tage, therefore,  of  the  improved  mode  in 
lowering  the  rail  nearly  one  half  must  be 
clear.  In  using  cast  chairs,  which  are 
spiked  down  to  the  sleepers,  the  spikes  alone  have  to  sustain  all  the  lateral  shocks.  In 
the  improved  mode,  the  rail  being  grooved  into  the  sleepers,  takes  the  lateral  resistance 
directly,  and  the  only  use  of  the  spikes  is  to  hold  down  vertically.  This  is  a  source  of 
great  safety.  Again,  the  grooves  for  the  two  rails  being  cut  by  machinery,  an  accurate 
gauge  is  obtained  and  maintained,  independently  of  skilled  labour  in  laying  down." 

In  the  arrangement  illustrated  in  fig.  1,  two  pieces  of  hard  oak,  9 
inches  in  length  by  3£  inches  in  width  and  thickness,  arc  bolted  by  a 
single  bolt  passed  through  the  rail,  one  piece  of  wood  being  in  each  chan- 
nel, the  lower  rib  of  the  rail  resting  on  a  cross  channel  of  the  transverse 
sleeper.  The  pieces  of  oak  are  held  down  by  spikes  driven  through  them 
into  the  sleeper.  At  the  joints,  plates  of  iron  are  set  in  the  rail  channels 
between  the  timber  brackets  and  the  rail: — 

"Fig.  2  is  a  girder  rail  arranged  in  the  simplest  form,  so  as  to  employ  the  smallest 
number  of  parts,  together  with  the  maximum  of  vertical  and  lateral  stiffness.  It  may  be 
considered  as  a  single-headed  form,  with  a  pair  of  lateral  supporting  wing3  superadded  at 

the  position  of  the  neutral 
axis.  Two  varieties  are 
shown,  one  larger  than 
the  other,  the  respective 
weights  being  60  lbs.  and 
70  lbs.  per  yard,  but  may 
be  increased  to  70  lbs.  or 
80  lbs.  The  upper  portion 
is  2£  inches  in  height 
above  the  sleeper,  instead 
of  7  inches,  which  is  the 
heightofthe  rail  used  with 
chairs.  The  portion  be- 
low the  Bide-bearing  wings 
is  the  same  depth  as  above, 
consequently  the  rail  has 
all  the  vertical  stiffness  of 
the  double-headed  rail  be- 
fore described,  and  it  has, 
moreover,  by  means  of  the 
side-bearingwings,amuch 
greater  amount  of  lateral 
stillness,  stilt  without  increasing  the  quantity  of  metal.  The  lower  pvtion  is  firmly  fixed 
In  a.  vartical  groove  of  the  cross  sleeper,  with  the  wings  bedded  therein,  and  which  grooves 
and  bedding  being  cut  by  a  machine,  insure  accuracy  of  gauge.    The  rail  is  fastened  to 


FigS 


the  sleeper  by  one  or  more  spikes,  or  bolts  and  nuts,  clipping  the  edge  of  the  hearing 
wings.  The  head  or  wearing  table  of  this  rail  is  only  two  inches  in  width.  For  transit 
of  the  wheels,  unless  under  enormous  and  not  very  profitable  weights,  this  is  sufficient. 
The  original  rails  were  about  1£  inches  in  width,  and  they  were  gradually  widened  to  2A 
inches.  But  this  required  very  much  more  metal,  because,  as  the  rails  wear  down  flat", 
the  edges  cut  away  when  not  supported  by  sufficient  depth  of  metal.  In  the  example 
shown,  the  head  is  sufficiently  wide  for  the  wheels,  and  of  sufficient  strength  to  prevent 
vertical  cutting  of  the  edges,  and  the  two  lateral  wings  give  great  strength  against  side 
shocks," 


Fig.  3  is  a  transverse  section  of  Mr.  Adams',  or 
for  streets    or  hisrh- 


channel"  rail,  suited 


ways.     The  horizon-  Fig.  3. 

tal  web,  connecting 
the  two  sides,  is  per- 
forated to  receive 
bolts  or  screws  going 
down  into  the  trans- 
verse or  horizontal 
sleeper,  into  which 
the  rail  is  slightly 
sunk  to  secure  accu- 
racy of  gauge.  For 
street  work,  the  pav- 
ing must  come  close 
up  to  the  rail,  conse- 
quently the  wheel  flange  must  run  between  the  rail  flanges 

Fig.  4  is  a  transverse  section  and  plan  of  a  moveable  rail  arrangement, 
recommended  for  the  temporary  purposes  of  farmers.     The  rails  might 

Fig.  4. 
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be  made  of  angle-iron,  with  the  corner  upwards ;  but  in  this  case  more 
metal  would  be  required,  as  a  weight  would  spread  it  out.  The  rails  are 
each  18  lbs.  a  yard,  and  the  joint  connections  are  made  with  flat  cross- 
bars, to  which  the  rails  are  notched,  forked  staples  holding  them  end 
to  end.  Holes  are  pierced  in  the  horizontal  webs  at  the  rail  ends,  at 
different  distances,  so  that  either  a  straight  or  curved  line  may  be 
formed. 

Fig.  5  is  a  view  of  a  light  spring  waggon,  suitable  for  these  rails.  It 
consists      simply    of 

four  cast-iron  wheels,  y\s,  5. 

each  running  loose 
upon  its  axle,  the 
axles  being  connected 
by  a  single  spring  on 
each  side.  In  the 
centre  of  the  spring 
is  an  iron  casting, 
with  two  wrought- 
iron  arms  supporting 
a  kind  of  platform  as 
the  carrying  stage. 
A  single  labourer  will 
push  along  a  load  of  20  or  30  cwt.  in  this  way. 

Such  is  Mr.  Adams'  latest  contribution  to  the  mechanism  of  transit, 
in  his  attempts  to  show  us  how  "  to  turn  to  account  the  depreciated 
property  along  thousands  of  miles  of  comparatively  wasted  ro.ids,  only 
needing  the  rails  to  rescue  them  from  their  present  isolation." 


Chemistry,  Theoretical,  Practical,  and  Analytical,  as  Aitlied  and 
Relating  to  the  Arts  and  Manufactures.  By  Dr.  S.  Muspratt. 
Glasgow :  W.  Mackenzie.  1853-4.  8vo.  Parts  I.  to  V.  Plates  and 
Woodcuts. 

A  most  deplorable  want  in  the  industrial  libraries  of  the  country  is 
here  admirably  supplied  by  Dr.  Muspratt,  whose  accomplishments  as  a 
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practical  chemist,  of  persevering  powers,  are  so  well  and  so  favourably 
known  wherever  the  science  of  chemistry  is  scientifically  pursued.  The 
five  numbers  of  the  work  before  us,  commencing  with  "  Acetic  Acid," 
run  carefully  through  a  most  extensive  range  of  subjects,  down  to 
"  Alum."  Of  the  variety  of  matter  so  treated,  we  can  best  give  an 
explanatory  account  by  quoting  the  author's  own  words :  — 

"Acetic  Acid — Acide  Acelique,  French;  Essigsanre,  German;  Acidum  Aceticum,  Latin,* 
Eisel,  Saxon— is  the  name  of  the  acerb  principle  existing  in  vinegar.  It  has  been  known 
from  time  beyond  memory,  that  the  expressed  juice  of  fruit,  after  becoming  vinous  by  a 
species  of  fermentation,  was,  under  particular  circumstances,  found  to  undergo  another 
change  ;  that  is,  it  became  acrid  to  the  taste — a  conversion  we  now  call  the  acetous  fermen- 
tation, and  the  acid  produced,  acetic  acid.  Under  the  name  vinegar,  this  acid  was  known 
many  ages  before  the  discovery  of  any  other,  those  only  excepted  which  exist  ready- 
formed  in  the  vegetable  kingdom.  It  appears,  from  the  writings  of  Moses,  that  it  was  in 
very  general  use  among  the  Israelites,  and  other  Eastern  nations,  at  a  very  remote 
period;  there  existed,  however,  no  definite  knowledge  with  regard  to  the  nature  of  its 
formation,  and  even  in  the  commeucementof  Uie  eighteenth  century,  great  ignorance  was 
manifested  as  to  the  cause  of  its  production.  At  this  early  date,  when  comparatively 
very  little  was  understood  of  chemical  science,  it  was  impossible  to  investigate  the  theory 
of  these  changes,  owing  to  the  number  of  substances  contained  in  the  liquids,  and  the 
great  variety  of  circumstances  producing  such  metamorphoses.  "With  all  the  advantages 
which  chemistry  holds  forth,  there  are  many  points  still  remaining  to  be  cleared  up  in 
some  of  the  practical  details  of  the  acetous  fermentation;  however,  we  are  enabled  to  lay 
down  one  principle  as  its  cause,  in  all  the  processes  for  making  acetic  acid,  with  the  ex- 
ception of  its  formation  in  the  distillation  of  wood,  The  alchemists  were  acquainted  with 
this  acid  in  a  concentrated  state,  as  radical  vinegar,  or  vinegar  of  Venus  ;  and  the  product 
of  the  rectification  of  this  liquid  they  named  distilled  vinegar,  or  acetous  acid.  Berthollet. 
in  1785,  published  a  paper  wherein  he  endeavoured  to  demonstrate  that  the  acid  obtained 
from  the  distillation  of  verdigris— acetate  of  copper — was  different  from  acetous  acid,  as 
then  known,  both  in  physical  characteristics,  as  well  as  in  its  affinity  for  other  bodies, 
in  forming  neutral  compounds  with  them.  The  phlogiston  theory  being  at  this  time  in 
the  ascendant,  Berthollet  concluded  that,  during  distillation,  the  acetous  acid  gave  out 
phlogiston  to  the  copper,  and  received  oxygen  in  return  ;  hence  it  was  assumed  that  the 
new  liquid  was  acetous  acid  united  with  oxygen,  and  was  accordingly  named  acetic  acid. 
After  the  phlogiston  theory  had  exploded,  the  views  of  Berthollet  were  not  materially 
altered  on  that  account,  for,  the  residue  in  the  retort  being  metallic  copper,  it  was  sup- 
posed that  the  acetous  acid  deprived  the  oxide  of  copper  of  its  oxygen.  Stahl  and  Westen- 
dorf  were  the  first  to  prepare  the  acid  in  a  pure  state,  but  Lowitz  was  the  first  to  obtain 


a  pound,  of  pure  acetate  of  soda,  is  introduced  into  the  flask,  and  about  five  ounces  of 
strong  sulphuric  acid,  sp.  gr.  1*80,  poured  in  through  the  funnel,  a,  nnd  the  whole  well 
agitated.  Sufficient  heat  is  developed  to  cause  one-eighth  of  the  acid  to  distil  over 
without  fire,  and  the  heat  of  the  sand-bath  is  sufficient  to  expel  the  rest.  A  colourless 
liquid  is  obtained,  which  has  a  specific  gravity  of  about  1*061,  and  contains  forty  to  forty- 
two  per  cent,  of  real  acid.  By  rectifying  this  product,  after  agitation  with  a  little  per- 
oxide of  lead,  the  acid  is  obtained  perfectly  pure.  This  acid  is  a  nnmohydrate,  boils  at 
248°  Fahr.,  and  possesses  a  specific  gravity  of  1-063  to  1*065.  In  Professor  Lehmann's 
Chemistry,  translated  for  the  Cavendish  Society  by  Dr.  Day,  is  the  following: — In  its 
most  concentrated  state,  as  first  hydrate,  it  forms  a  crystalline  mass  below  plus  1G°  C. — 
60S0  Fahr.;— above  this  temperature  it  is  fluid,  has  a  spec.  grav.  1-080,  and  boils  at 
117*3°  C. — 243*14°  Fahr.  ; — its  second  hydrate,  containing  two  atoms  of  water,  has  a  spec, 
grav.  of  1*078,  and  boils  at  140°  C. — 284°  Fahr.  The  Editor  questions  the  accuracy  of  the 
above.  In  all  other  chemical  works,  the  specific  gravity  of  the  monohydrated  acid  is  given 
as  1*063.  It  is  strange  that  Dr.  Day  should  not,  in  a  note,  have  alluded  to  this  apparent 
error.    The  acid  with  one  equivalent  of  water  has  the  composition — 
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it  as  a  pure  hydrate  of  acetic  acid  in  1793.  Afterwards,  it  was  ohserved  by  Dr.  J.  Davy, 
that  spongy  platinum,  in  contact  with  the  vapour  of  alcohol,  became  incandescent,  and 
generated  this  acid.  Diibereiner  further  studied  the  nature  of  the  acid,  and  proved  that 
the  alcohol  was  oxidized  at  the  expense  of  the  atmospheric  air,  producing  acetic  acid  and 
water,  and  that  no  carbonic  acid  was  formed — thus  pointing  out  the  fallacy  of  the  opinion 
held  by  the  chemists  of  his  time,  that  carbonic  acid  was  one  of  the  products  of  the  acetous 
fermentation.  Further,  he  showed  that,  for  the  complete  oxidatiou  of  one  atom  of  alcohol, 
four  atoms  of  oxygen  were  required.  This  acid  is  produced  under  various  circumstances, 
and  in  a  variety  of  ways,  some  of  which  are,  in  a  theoretical  point  of  view,  extremely 
important.  When  alcohol  is  treated  with  hot  potassa-liine,  hydrogen  gas  is  evolved,  and 
acetate  of  potassa  is  formed.  Cane  sugar,  on  being  boiled  with  a  concentrated  solution 
of  potassa,  eliminates  hydrogen,  and  gives  rise  to  a  series  of  acids,  the  principal  of  which 
are  acetic  and  oxalic.  The  pure  acid  is  obtained  by  distilling  acetate  of  soda  or  potassa 
with  sulphuric  acid.  Fig.  1  is  an  apparatus  well  adapted  for  this  purpose,  a  is  a  flask, 
closed  by  a  cork,  which  receives  two  tubes ;  one  of  these  is  a  funnel  tube,  a,  through 
which  the  liquid  bodies  are  introduced,  and  the  other  conducts  the  vapours  to  the  con- 
denser. This  consists  of  an  outer  case,  d,  through  which  the  tube,  c  c,  connected  with 
the  bent  tube  from  the  flask,  a,  passes.  The  condenser  is  cooled  by  keeping  a  stream  of 
water  running  constantly  from  the  reservoir,  b;  c  is  a  flask  to  receive  the  condensed 
vapours;  d  the  gas  lamp  which  heats  the  liquid  in  a;  h  the  gas  pipe,  and  e  the  vessel 
into  which  the  heated  water  flows  from  the  condenser.    A  convenient  quantity,  say  half 


For  a  long  time  it  baffled  the  labours  of  the  chemist  to  obtain  the  acid  free  from  water, 
every  available  means  applied  proving  unsuccessful.  Lately,  however,  Gerhardt  has 
produced  the  anhydrous  acid,  by  mixing  chloride  of  benzoyle  and  fused  acetate  of  potassa 
in  a  flask,  and  allowing  them  to  heat  on  a  sand-bath.  Chloride  of  potassium  is  first 
formed,  and  a  substance  which  is  probably  acetate  of  benzoyle;  but  the  action  does  not 
stop  here,  since,  on  heating  the  mixture  above  this  temperature  with  an  excess  of  acetate 
of  potassa,  the  first-mentioned  bodies  react  upon  each  other,  and  there  distils  a  perfectly 
colourless  iridescent  liquid,  having  the  unmistakeable  odour  of  acetic  acid.  This  liquid 
is  anhydrous,  boils  at  2795°  Fahr.,  is  heavier  than  water,  in  which  it  sinks  as  an  oil,  and 
at  the  temperature  of  58°  or  60°  they  are  immiscible  Hot  water  changes  it  into  ordinary 
acetic  acid.  The  odour  of  acetic  acid  is  most  peculiar— suffocating,  but  when  mixed 
with  air,  agreeable;  it  is  nearly  as  acrimonious  as  sulphuric  acid;  when  dropped  on  the 
skin  it  acts  like  an  escharotic,  producing  much  heat  and  rapid  inflammation  of  the  part 
with  which  it  is  in  contact.  Cold  acetic  acid  is  not  inflammable,  but  when  boiled  its 
vapour  ignites,  burning  with  a  blue  flame.  It  distils  without  change — even  a  red  heat 
only  slightly  decomposes  it.  When  its  vapour  is  passed  through  tubes  containing  red- 
hot  charcoal,  it  suffers  decomposition  rapidly,  giviug  rise  to  carbonic  acid,  carbonic  oxide, 
carbide  of  hydrogen,  and  water." 

This  extract  serves  the  double  purpose  of  showing  the  style  of  the 
author's  more  immediate  wares,  and  the  beautiful  quality  of  the  woodcut 
illustrations.  Turning  over  a  few  more  pages,  we  come  to  the  alcoholic 
productions — 

"  Potato  Spikit. — Potatoes  afford  a  considerable  quantity  of  alcohol ;  and  of  late  years 
the  manufacture  has  been  extensively  conducted  in  France.    There  are  two  methods 
practised.    In  the  first,  the  starch  of  the  potato  is  fermented  without  any  previous  pre- 
paration; and  in  the  second,  the  starch  is  converted  into  sugar  by  sulphuric  acid.    If  a 
quantity  of  starch,  no  matter  whether  obtained  from  wheat  or  potatoes,  be  boiled  with 
water  acidulated  with  sulphuric  acid,  incessantly,  during  a  lew  hours,  occasionally  adding 
water  as  it  evaporates,  to  preserve  perfect  fluidity;  then  saturating  with  lime— continuing 
the  boiling,  after  separating  the  sulphate  of  lime,  until  the  solution  be  concentrated— a 
dark  sirupy  liquid  is  obtained,  which,  on  cooling,  affords  abundance  of  sugar  in  crystals. 
This  sugar  certainly  differs,  in  some  respects,  from  common  sugar;   it  is  not  quite  so 
sweet,  nor  so  soluble  in  water;  it  crystallizes  differently,  fuses  at  a  much  lower  beat,  and 
its  solution  ferments  without  the  addition  of  yeast.    It  has  been  found  that,  during  the 
whole  process  of  its  formation,  not  a  bubble  of  gas  is  discharged;  that  the  sulphuric  acid 
remains  unchanged,  and  that  the  contact  of  air  is  unnecessary.    These  facts  afford  addi- 
tional proof  that  starch  and  sugar  are  the  same  in  composition,  and  that  the  conversion 
is  effected  by  some  unknown  agency  of  the  sulphuric  acid  in  altering  the  mode  of  com- 
bination in  which  the  carbon,  oxygen,  and  hydrogen  are  held  together.    One  hundred 
parts  of  starch  produce  about  one  hundred  and  ten 
parts  of  sugar,  which  is  converted  by  fermentation 
into  alcohol.   The  advantages  afforded  by  converting 
potatoes  to  this  use,  are,  that  they  are  cheap,  and 
afford  a  good  spiri;,  while  the  residunm  of  the  dis- 
tillation is  good  food  for  cattle;  grain  is  economized,, 
and  less  yeast  is  consumed. 

"To  obtain  spirit  according  to  the  first  process, 
the  potatoes  are  to  be  well  steamed  for  an  hour,  and 
then  bruised  between  two  cylinders  of  wood  or  sand- 
stone. Ground  malt  is  to  be  mixed  in  a  keeve  with 
warm  water,  in  quantity  sufficient  to  give  the  consist- 
ence of  thin  pap,  and  the  potato  paste  is  then  added, 
the  whole  well  stirred  with  a  proper  quantity  of  water 
until  no  lumps  remain.  The  stirring  is  to  be  renewed 
at  intervals,  until  the  mixture  is  cold.  Natural 
yeast  of  beer,  or  that  made  artificially  from  rye, 
is  introduced,  but  in  less  quantity  than  would  be 
required  for  corn,  since  potatoes  fermeut  more 
easily.  Experience  has  proved  that  the  addition 
of  red  beetroot  or  carrots  to  the  potatoes  and 
malt,  affords  spirit  of  a  better  flavour,  and  in  larger  quantity.  When  the  fermentation 
has  been  pushed  to  its  utmost,  the  whole  matter,  both  liquor  and  sediment,  is  to  be 
introduced  into  the  still,  and  distilled  as  in  any  other  case,  taking  proper  precautions  to 
prevent  burning. 

"  The  process  recommended  by  M.  Siemen,  and  now  applied  in  Denmark,  is  to  heat 
three  or  four  tons  of  potatoes  in  steam,  a  little  above  212°,  then  to  mash  them  well  by  the 
rotatory  motion  of  an  iron  cross  in  the  same  vessel  wherein  they  are  steamed,  and  to  add 
hot  water,  alkalized  with  a  pound  and  a  quarter  of  caustic  potassa.  All  the  mucilage 
which,  in  the  boiled  potatoes,  commonly  remains  insoluble,  is  by  the  addition  of  the 
alkali  converted  into  a  starch,  which  easily  passes  through  the  sieve,  leaving  the  thin 
skin  of  the  potato.  The  water  is  to  be  in  such  quantity  as  to  form  a  thin  paste;  this 
being  quickly  cooled,  yeast  is  added,  and  the  process  conducted  in  the  usual  manner.  It 
is  said,  that  by  this  method  the  quantity  of  spirit  frr.m  a  given  weight  of  potatoes  is 
greatly  increased.  Fifty  hectolitres,  thirty  litres— 137*64  imperial  bushels— of  potatoes, 
along  with  eight  hectolitres— 22*12  imperial  bushels— of  ground  malt,  yield  nine  hecto- 
litres— 1101*2  imperial  gallons— of  spirit.  Cadet  states  that  eight  hundred  pounds  of 
potatoes  will  afford  thirty  pounds  of  spirit,  which  at  that  time  he  calculated  to  cost  the 
distiller  thirty-six  francs,  and  to  sell  for  forty-eight. 

"  The  process  for  procuring  alcohol  from  potato  sugar  needs  not  be  particularly  de- 
scribed. The  sugar  being  once  obtained  from  potato  starch,  it  is  easy  to  conduct  the 
fermentation.    During  the  conversion  of  the  starch  into  sugar,  a  few  drops  of  a  solution 
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of  iodine  in  alcohol  is  frequently  added  to  a  small  portion  of  the  liquor,  to  see  if  the  blue 
iodide  of  starch  is  formed;  this  reaction  manifests  itself  as  long  as  any  undecomposed 
starch  remains.  From  fifty  kilogrammes— 110-31  pounds  avoirdupois— of  potato  starch, 
converted  into  sugar  by  sulphuric  acid,  are  obtained  from  twenty  to  twenty-five  litres— 
4-4  to  4"5  imperial  gallons— of  alcohol,  at  0935. 

"  Vanquelin,  who  examined  forty-seven  kinds  of  potatoes,  says  that  the  quantity  of 
starch  in  one  hundred,  parts  varies  from  twelve  to  twenty-four  parts — the  average  result 
■was  found  to  be  from  seventeen  to  nineteen  per  cent.  According  to  Wunrich,  starch 
requires  bot  one  or  two  per  cent,  of  sulphuric  acid  to  convert  it  into  sugar,  if  the  heat 
applied  be  a  few  degrees  above  21-2";  and  two  or  three  hours  are  then  sufficient  to  crys- 
tallize it    He  applies  steam  heat  in  wooden  vessels. 

*  During  the  last  runnings  of  the  fermented  starch  of  potato,  when  under  distillation, 
an  oil  is  obtained,  which  was  examined  by  Pelletan,  and  which  he  supposed  to  resemble 
the  oil  procurable  from  corn  spirit.    The  two  oils  are,  however,  materially  different. 

a  The  yeast  thrown  up  by  potatoes  daring  fermentation,  even  with  one-fifth  of  their 
ireight  of  barley,  possesses*  but  little  energy,  and  is,  therefore,  not  used  in  attenuating 
the  potato  wash. 

"  In  the  experiments  made  under  the  personal  inspection  of  Professor  Oersted  at 
Copenhagen,  from  sixteen  and  a  half  to  seventeen  quarts  of  spirit,  at  50°  of  Tralles' 
alcoholometer,  were  obtained  from  a  ton  of  potatoes,  making  a  fair  allowance  for  that 
portion  of  the  product  dne  to  the  malt  used  in  the  maceration.  This  spirit  is  stated  to 
have  had  a  good  flavour,  though  the  produce  was  inferior  to  that  obtained  by  the  French 
chemists.  Muller  asserts  that  an  apparatus  on  Siemen's  principle,  the  expense  of  which 
is  about  two  hundred  and  fifty  Prussian  dollars,  is  capable  of  producing  fifty  per  cent, 
more  spirit  from  potatoes  than  the  apparatus  generally  used,  in  Germany,  calculating 
from  the  price  and  produce  of  potatoes  and  ryeinlS20.  He  further  adds,  that  a  hundred- 
weight of  the  former  converted  into  spirit  produces  a  profit  of  from  five  hundred  to  six 
hundred  rix-dollars,  while  the  same  space  of  ground  that  produced  it,  if  sown  with  rye, 
"would  not  give  more  than  from  ten  to  twelve  rix-dollars. 

,;  About  the  year  1S32.  a  gentleman  visited  the  distillery  of  Messrs.  Calder  at  Eye- 
month,  in  Berwickshire,  and  found  that  they  had  worked  for  some  short  time  from  pota- 
toes. He  considered  the  spirit — which  had  the  flavour  of  hollands— to  be  pure  and  good ; 
and  although  it  was  affirmed  that  no  grain  or  malt  had  been  used,  he  strongly  suspected 
the  contrary.  The  fermentation  was  described  as  beautiful,  the  head  rising  seven  or 
eight  feet  like  clouds  of  cotton ;  and  when  beaten  down  to  the  surface  of  the  worts,  it 
rose  again  in  the  same  majestic  manner.  The  gravity  worked  at  was  40°,  aud  the 
attenuation  was  good.  The  potatoes  were  ground  in  a  mill,  like  a  common  pepper-mill 
in  shape,  hut  made  of  sheet-iron  perforated  like  a  grater.  The  pulp,  thus  produced,  was 
mashed  in  the  keeve  with  boiling  water,  and  the  extract  ran  off  quite  pure,  and  freely. 
A  sperge,  or  small  worts  of  about  20'  gravity,  was  obliged  to  be  used,  otherwise  the 
worts  at  the  noticed  gravity  of  40a  could  not  be  got  off;  the  produce  was  good,  as  there 
was  no  deficiency.  The  spirit  sent  to  the  London  market,  when  called  grain  spirit  in 
the  permits,  was  highly  prized;  when  this  error  was  corrected,  and  the  product  was 
denominated  spirit  distilled  from  potatoes,  the  price  fell,  and  it  was  not  so  much  in 
vogue.  About  the  same  time,  Mr.  Jamieson  of  Fairfield,  near  Enniscorthy,  commenced 
distilling  from  potatoes.  They  were  sliced,  dried  on  a  corn-kiln,  ground  to  flour,  mixed 
in  certain  proportions  with  corn,  and  mashed  in  the  ordinary  manner.  But  the  manu- 
facture was  abandoned,  in  consequence  of  the  opposition  of  the  peasantry,  through  fear 
of  a  scarcity  in  the  article  of  food." 

Continuing  his  dissection  of  spiritous  manufactures,  the  author  says — 

"Arrack,  from  time  immemorial,  has  been  a  common  beverage  among  the  Cingalese, 
but  as  yet  their  method  of  manufacturing  it  is  rude,  indicating  a  great  want  of  chemical 
skill. 

"The  still  they  employ  is  of  earthenware,  and  of  the  simplest  construction;  the  sub- 
joined is,  on  the  authority  of  Morewood,  a  true  representation  of  the  one  in  general  use  :— 


Fig.  2. 


sort;  and  by  a  third  operation,  is  what  is  called  the  first  sort.  To  ascertain  the  strength 
of  the  spirit,  a  small  quantity  of  it  is  burned  in  a  saucer,  and  the  residuum  measured ;  the 
difference  between  the  original  quantity  and  the  residuum  gives  the  measure  of  the  alcohol 
lost.  The  completion  of  the  first  sort  does  not  require  more  than  ten  days,  six  hours  being 
sufficient  for  the  original  preparation  to  pass  through  the  first  still.  The  Chinese  resi- 
dents, who  conduct  the  whole  of  this  process,  call  the  third,  or  common  sort,  sickew; 
the  second,  tanpo ;  and  the  first,  kiji.  The  latter  two  are  distinguished  as  arrack  api. 
When  cooled,  it  is  poured  into  large  vats  in  the  storehouses,  where  it  remains  until  put 
into  casks.  The  making  of  arrack  is  distinct  from  that  of  sugar,  which  is  manufactured 
to  a  great  extent  in  Java.  The  arrack  distillers  purchase  the  molasses  from  the  sugar 
manufacturers. 

"  A  very  large  quantity  of  arrack  is  consumed  in  the  East;  seven  hundred  thousand 
gallons  are  annually  exported  from  Ceylon,  of  which  upwards  of  thirty  thousand  come  to 
England." 

So  far  as  the  work  has  hitherto  proceeded,  its  design  and  execution 
are  equally  commendable.  The  five  Parts,  each  containing  32  pages, 
are  adorned  with  well-executed  steel  portraits  of  the  author  (who,  with 
questionable  taste,  presents  his  semblance  in  the  first  part  of  his  own 
Uterary  performance),  Professor  Dumas,  and  Sir  Robert  Kane,  and  wood- 
cuts almost  innumerable.  Few  modern  works  have  given  fairer  pro- 
mise. Let  us  hope  that  the  end  will  be  as  inviting  and  successful  as 
the  opening  page. 


CORRESPONDENCE. 


ua,  b,  are  the  capital  and  alembic  luted  together  ;*?,«,  a  receiver  and  refrigerator,  of  one 
piece,  the  former  connected  with  the  head  by  a  bamboo,  c. 

"Ardent  spirit  is  mannfactured  in  mnch  larger  quantities  in  Java  than  in  any  otherisland 
in  the  Indian  ocean,  which  may,  no  doubt,  he  accounted  for  by  the  great  industry  of  the 
Dutch,  and  the  celebrity  which  the  Batavian  arrack  so  early  acquired  under  theirpatron- 
age.  According  to  Sir  Thomas  Raffles,  the  annexed  is  the  manner  of  making  it:— About 
seventy  pounds  of  tetan,  or  glutinous  rice,  are  filled  up  in  a  small  vat;  round  this  heap 
one  hundred  cans  of  water  are  poured,  and  on  the  top,  twenty  cans  of  molasses ;  after 
remaining  two  days  in  this  vat.  the  ingredients  are  removed  to  a  larger  vat  adjoining, 
when  they  receive  the  addition  of  four  hundred  cans  of  water,  and  a  hundred  of  molasses. 
Thus  far  the  process  is  carried  on  in  the  open  air.  In  a  separate  vat  within  doors,  forty 
measures  of  palm  wine,  or  toddy,  are  immediately  mixed  with  nine  hundred  of  water,  and 
onehundred  and  fifty  of  molasses,  both  preparations  being  allowed  to  remain  in  this  state 
during  two  days.  The  first  of  these  preparations  is  carried  to  a  still  larger  vat  within 
doors;  and  the  latter,  being  contained  in  one  placed  above,  is  poured  upon  it  through  a 
hole  bored  for  the  purpose  near  the  bottom.  In  this  state,  the  entire  preparation  is  allowed 
to  ferment  for  two  days,  when  it  is  poured  into  small  earthen  jars,  containing  about  twenty 
cans  each,  in  which  it  remains  for  the  further  period  of  two  days,  and  is  then  distilled. 
The  proof  of  a  sufficient  fermentation  is  obtained  by  placing  a  lighted  candle  or  taper 
about  six  inches  above  the  surface  of  the  liquor  in  the  fermenting  vat;  if  the  process  be 
properly  advanced,  the  carbonic  acid  rises  and  extinguishes  the  light.  Another  mode  of 
apportioning  the  materials  for  the  making  of  arrack  is, 

62  parts  molasses, 

3    do.    toddy, 

35   do.    rice, 

which  yield,  on  distillation,  twenty-three  and  a  half  parts  of  proof  arrack.    The  stills  are 

made  of  copper,  and  are  much  like  those  used  in  the  West  Indies;  the  worms  consist  of 

about  nine  turns  of  Banca  tin.    The  spirit  runs  into  a  vessel  under  ground,  whence  it  is 

ponred  into  proper  receivers,  and  is  called  the  third,  or  common  sort  of  arrack,  which  by 

a  second  distillation  in  a  smaller  still,  with  the  addition  of  some  water,  becomes  the  second 

No.  73,— Vol.  VII. 


DISENGAGING  APPARATUS   FOE  DEEP    SEA 

SOUNDING. 

Although  Mr.  C.  Butler  Clough's  plan  for  releasing 
the  shot  from  the  sounding  line*  is  simple,  I  think  some- 
thing of  more  certain  action  would  be  better.  With 
this  idea,  I  send  you  a  sketch  of  what  I  propose  for 
this  purpose.  In  this  sketch,  a  is  the  terminal  metal- 
rod ;  b,  the  weight  passed  upon  it ;  and  c,  a  hinged  latch , 
with  a  spring  movement,  fixed  in  a  groove  in  the  rod. 
A  disengaging  stop-piece,  d,  is  entered  into  the  lower 
end  of  the  rod,  a,  with  freedom  to  traverse  up  and 
down  for  opening  the  latch.  When  the  whole  weight 
is  lowered  to  the  bottom  of  the  sea,  the  little  slide  rod, 
D,  strikes  upon  the  ground,  forces  back  the  latch  by 
pressing  upon  its  tail,  and  the  shot  can  thus  fall  clear 
away. 

C.  H.  Woods. 

London,  March,  1854. 

STEAM  PRESSURE  REGULATORS. 

The  great  advantage  to  manufacturers  and  the  employers  of  steam 
machinery — derivable  from  a  simple  means  of  obtaining  invariable  or 
uniform  low-pressure  steam  from  a  single  source  of  variable  or  irregular 
pressure — have  led  me  to  adopt  the  apparatus  represented  in  the  two 

sketches  annexed.       Both  arrangements  are   obvious   modifications  of 

the  well-known  regulators  patented  and  made  by  Mr.  David  Auld, 
who  is  now  introducing  the  new  forms  for  various  manufacturing 
purposes,  as  being  free  from  the  defects  of  the  steam  piston  plans, 
which  are  liable  to  stick,  or  to  pass  steam.  In  fig.  1,  a  b  is  the  main 
s;eam  pipe,  convey- 
ing the  initial  high 
pressure  steam  from 
the  boiler  to  the  scene 
of  operation  of  the 
lower  pressure,  the 
current  being  in  the 
direction  from  a  to  b. 
From  the  side,  b,  a 
small  branch  pipe,  c, 
passes  downwards, 
and  opens  up,  by  a 
quick  bend,  into  the 
lower  side  of  an  elas- 
tic diaphragm  cham- 
ber, d.  And  to  pre- 
vent the  steam  itself 
from  coming  in  con- 
tact with  the  dia- 
phragm, water  is  al- 
lowed   to    collect   in 

this  pipe,  to  form  the  actual  means  of  communication  with  the  chamber. 
This  chamber  is  a  simple  cup,  having  a  disc  of  vulcanized  india-rubber 

*  Page  265,  February  last. 
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stretched  across  it,  and  held  down  by  the  flange  of  an  upper  bored  cap, 
answering  as  a  guide  for  a  short  plunger.  The  bottom  of  the  plunger 
rests  upon  the  elastic  diaphragm,  and  a  link  passes  up  from  it  to  the 
crank  arm  of  a  common  throttle  valve,  forming  the  separation  between 
the  two  parts,  a  b,  of  the  main  steam  pipe  above.  The  plunger  is  also 
additionally  loaded  by  a  lever,  e,  with  an  adjustable  weight  upon  it. 

To  those  who  have  given  any  attention  to  similar  matters,  the  action 
of  the  arrangement  must  be  pretty  obvious.  The  steam  from  the  side,  B, 
of  the  main  pipe,  presses  upon  the  under  side  of  the  elastic  diaphragm, 
and  thus  closes  more  or  less  the  throttle  valve  in  the  main  pipe.  This 
reduces  the  steam  flow  from  the  side,  a;  and  by  shifting  the  weight  back 
or  forward  on  the  lever,  e,  the  attendant  can  at  once  obtain  any  pressure 
less  than  that  in  the  boiler,  as  he  may  require  it.  The  further  the 
weight  is  set  towards  the  end  of  the  lever,  the  less  will  the  throttle  valve 
be  closed,  and  consequently  the  higher  will  be  the  pressure  of  the  steam 
flowing  off  at  b. 

Fig.  2  is  a  similar  sectional  view  of  another  modification,  wherein  an 

equilibrium   valve  is   used 
Fig,  2.  instead  of  a  common  throt- 

tle valve.  The  two  sec- 
tions or  chambers,  a  b,  form 
part  of  the  line  of  main 
pipe.  From  the  section,  a, 
a  wide  pipe,  c,  opens  into 
the  chest  of  the  balance 
valve,  d,  which  is  worked 
from  below,  and  opens  into 
the  section,  d.  A  second 
and  narrow  pipe,  e,  also 
opens  from  the  side,  a,  into 
an  elastic  diaphragm  cham- 
ber, p,  fitted  with  a  plunger, 
as  in  the  former  arrange- 
ment. The  spindle  of  this 
plunger  carries  a  series  of 
adjustable  weights,  and  it 
extends  upwards  and  enters 
the  balance  valve  chamber 
by  a  bottom  stuffing-box, 
the  entered  end  of  the  spin- 
dle being  attached  to  the 
sliding  cup  of  the  valve. 
The  high  pressure  steam 
enters  the  section,  b,  of  the 
main  pipe,  and  passes 
through  the  balance  valve 
to  the  branch,  c,  and  thence 
to  the  section,  a,  from  which  it  finds  its  way  to  its  place  of  use.  The 
branch  pipe,  e,  from  the  reduced  pressure  side,  as  in  the  former  example, 
affords  the  necessary  means  of  regulation,  adjustable  by  means  of  the 
moveable  weights  on  the  plunger  spindle. 

This  system  of  regulation  has  been  some  time  in  successful  operation 
at  the  cotton-mill  of  Messrs.  James  Black  &  Co.,  Peel  Street,  Mile-End, 
Glasgow. 

M.  Gkat. 
Olasgoio,  March,  1854. 

PROCEEDINGS  OP  SCIENTIFIC  SOCIETIES. 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 
January  9,  1854. 

"  Description  of  Life-boats,  to  be  carried  on  board  Ship,"  by  the  Rev.  James 
Brodie,  Monimail,  Fife. 

We  have  already  described  these  arrangements  in  the  author's  own  words,  in 
our  January  part. 

Mr.  Bow  gave  an  appendix  to  his  paper,  "  On  the  Construction  of  Roofs  of 
Great  Clear  Span,"  showing  his  mode  of  calculating  the  strains  on  the  different 
parts,  for  roofs  of  all  angles. 

January  23. 

"  On  Dipping  and  Apparent  Lights  for  Sunk  Reefs  and  Pier-heads  of  Harbours, 
with  Descriptions  of  an  Apparent  Light,  erected  in  1851,  by  the  Commissioners  of 
Northern  Lighthouses,  on  a  Sunk  Rock  in  the  Bay  of  Stornoway,"  by  Thomas 
Stevenson. 

Mr.  Cowan,  M.P.,  then  gave  a  sketch  of  the  various  changes  and  improvements 
iu  the  paper  manufacture,  during  the  last  thirty  years. 

"  Description  of  a  Model  for  producing  a  Parallel  Motion  in  a  perfectly  Straight 
Line,"  by  Mr.  John  Sang. 


"  On  a  Bank  Safe  Lock,"  by  W.  Simpson. 

The  business  was  concluded  with  the  exhibition  of  the  action  of  artificial  tour- 
maline, by  Professor  Kelland,  and  of  microscopic  writing  executed  for  him  in 
Paris.  On  a  spot  no  larger  than  the  head  of  a  small  pin,  the  Professor  showed, 
by  means  of  powerful  microscopes,  several  specimens  of  distinct  and  beautiful 
writing — one  of  them  containing  the  whole  of  the  Lord's  Prayer,  executed  within 
this  minute  compass. 

Part  2  of  a  "  description  of  certain  Mechanical  Illustrations  of  the  Planetary 
Motion,  with  some  Theoretical  Investigation  connected  with  the  subject ;  and,  in 
particular,  a  New  Explanation  of  the  Stability  of  Equilibrium  of  Saturn's  Rings," 
by  Mr.  James  Elliott,  Edinburgh, 

"  On  a  Semi-revolving  Light,"  by  Mr.  J.  T.  Thomson. 

"Appendix  to  a  Paper  on  Railway  Collisions,"  by  Mr.  Blackwell,  Edinburgh. 

February  16. 
"  On  a  new  principle  of  Stenography,"  by  A.  M.  Bell. 
"  On  an  invention  for  preventing  Railway  Collisions,"  by  J.  C.  Blackwell. 
"  On  a  Safe  Lock,  incapable  of  being  opened  by  any  other  means  than  by  its  own 
key,"  by  G.  Mitchell. 


SOCIETY   OF   ARTS. 
February  22. 
Rev.  Dr.  Booth  in  the  Chair. 
"  On  the  Deodorising  and  Disinfecting  Properties  of  Charcoal,  with  the  Descrip- 
tion of  a  Charcoal   Respirator  for  Purifying  the  Air  by  Filtration,"  by  Dr.  J. 
Stenbouse. 


MONTHLY  NOTES. 


Morgan's  Paper-Cutting  Machine. — This  simple  and  efficient  apparatus,, 
of  which  we  give  an  engraving,  consists  of  a  strong  framework  of  cast-iron,  pro- 
vided with  a  table  to  carry  the  paper  or  millboard  to  be  cut.     The  material  i» 


adjusted  to  the  cutting  edge  by  means  of  a  guage  plate,  worked  by  a  screw  and 
small  hand-wheel  in  front,  and  in  connection  with  which  is  an  index,  working  in  a 
groove  with  graduated  sides,  in  the  front  part  of  the  table,  and  conveniently  under 
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the  eyes  of  the  operator;  a  differential  screw  presser,  worked  by  a  heavy  hand- 
wheel,  renders  the  mass  of  paper  compact  and  firm.  The  knife  works  in  slots  in 
the  side  standards  of  the  frame,  and  is  connected  to  the  frame  by  reverse  radius 
tars,  one  above  and  the  other  below,  in  such  a  manner  as  to  be  compelled  to  rise 
or  fall  diagonally.  Motion  is  given  to  the  knife  by  means  of  a  vertical  forked  rod, 
■which  embraces  the  knife,  and  is  jointed  to  it  by  a  short  link ;  the  lower  portion  of 
the  rod  is  formed  into  a  screw  spindle,  which  works  in  nuts  fixed  to  the  framing. 
Motion  is  given  to  the  spindle  by  one  of  three  bevil-wheels,  any  one  of  which  ran 
he  brought  into  gear  at  pleasure,  with  corresponding  bevil-wheels,  on  a  short  hori- 
zontal shaft,  carried  in  a  bearing  in  one  of  the  side  standards,  and  having  a  fly- 
wheel and  winch-handle  keyed  upon  it  outside,  for  actuating  the  machine.  A  slow 
■  «r  quick  downward  motion  may  be  given  to  the  knife,  by  putting  the  appropriate 
fcevil-wheel  in  gear ;  whilst,  on  the  cut  being  completed,  self-acting  mechanism 
puis  a  reverse  bevil-wheel  into  gear,  so  as  to  take  the  knife  up  again  at  a  rapid 
rate,  withont  altering  the  direction  in  which  the  fly-wheel  is  being  turned.  The 
action  of  this  machine  is  very  powerful,  and  the  cut  is  clean,  smooth,  and  regular, 
and  being  a  combination  of  pressure  with  diagonal  action,  is  much  more  easily 
worked  than  where  a  dead  pressure  only  is  employed.  The  paper-cutter,  which  is 
the  patented  invention  of  Mr.  William  Morgan  of  Colmore  Terrace,  Birmingham, 
is  being  made  by  Messrs.  Sharp,  Stewart,  &  Co.,  Manchester. 

Marine  Memoranda. — We  have  to  record  another  remarkably  rapid  passage 
made  across  the  Atlantic  by  a  sailing  vessel.  The  Lightning  reached  Liverpool  on 
the  -1th  March,  after  having  made  the  voyage  from  Boston  in  thirteen  days,  mean 
time,  notwithstanding  that  she  was  deeply  laden,  drawing  twenty-one  feet  of  water. 
The  Lightning  was  built  by  Mr.  D.  M'ivay  of  Boston,  for  James  Baines  &  Co.'s 
Black  Ball  line  of  Australian  packets,  and  is  the  first  ship  ever  built  in  the  United 
States  for  an  English  house.  She  is  one  of  the  largest,  and  certainly  the  most 
beautiful  clipper  that  ever  entered  the  port  of  Liverpool.  Her  leading  dimensions 
are  as  follow: — Length  of  keel,  226  feet;  length  on  deck,  243  feet;  breadth  of 
beam,  44  feet:  depth  of  hold,  23  feet,  including  7  A  feet  height  of  between-decks ; 
and  registered  tonnage,  2,000  tons.  She  has  sharper  ends  than  any  clipper  ever 
built  in  the  United  States ;  and  her  lines  are  decidedly  concave.  Her  sides  swell 
10  inches;  her  rise  of  floor  is  20  inches,  at  a  distance  of  11  feet  from  the  keel ; 
and  her  sheer  is  4|  feet,  which  is  distributed  over  her  entire  length.  The  whole 
height  of  her  bulwarks  is  7  feet;  and  she  has  a  full  topgallant  forecastle,  which 
extends  to  the  forerigging,  and  its  deck  is  connected  with  the  top  of  a  house,  con- 
tinuing aft,  and  48  feet  long  by  19  feet  wide. 

Mr.  James  Hodgson,  of  Liverpool,  has  recently  published  the  following  com- 
parative statement  of  the  results  of  investments  respectively  in  iron  and  wood  ves- 
sels:-— "Suppose  a  wooden  ship,  of  1,000  tons,  to  cost  .£16,500,  or  £16  10s.  per 
ton ;  then  suppose  an  iron  ship  to  cost  £13,500,  or  £13  10s.  per  ton,  both  fitted 
for  the  East,  we  have  the  following  result: — Wood  : — £16,500,  at  3  per  cent,  for 
insurance,  £495  ;  ditto  3t  5  per  cent,  for  depreciation,  £825 ;  ditto  at  5  per 
cent,  for  interest,  £825 — £2,145;  deduct  £1,350— £795.  Iron  :— £13,500, 
at  3  per  cent,  for  insurance,  £405  ;  ditto  at  2  per  cent,  for  depreciation,  .£270 ; 
ditto  at  5  per  cent,  for  interest,  £675 — £1,350  ;  difference  in  favour  of  iron, 
£795.  A  wooden  ship  of  1,000  tons,  trading  to  the  East,  will  not  carry  more 
than  1,500  tons,  which,  at  £5  per  ton  for  the  voyage  out  and  home,  will  give 
£7,500,  while  an  iron  ship  of  1,000  tons,  built  from  the  same  externa!  lines,  will 
carry  1,800  tons,  which,  at  £5  per  ton,  will  give  £9,000  ;  deduct  £7,500,  and  the 
difference  will  be  £1,500,  making  a  total  in  favour  of  an  iron  ship  of  1,000  tons 
of  £2,295.  In  the  above  statement  it  will  be  seen  that  I  have  taken  the  lowest 
estimated  cost  for  a  wooden  ship,  and  also  the  lowest  depreciation  of  the  same ; 
and  as  regards  the  iron  ship,  I  have  now  under  my  superintendence  three  large 
ships  for  one  gentleman,  of  nearly  1,500  tons  each  (exclusive  of  others),  one  of 
which  is  2,700  tons,  o.  M.,  which  will  cost  less  than  £13  per  ton,  so  that  the 
above  case  is  under  rather  than  over  rated  in  favour  of  iron  ships."  Mr.  Hodgson 
is  the  builder  of  the  iron  bark,  Richard  Cobden,  which  has  made  ten  rapid  voyages 
to  the  East  Indies,  as  well  as  of  the  Sarah  Sands,  the  first  iron  screw  steamer 
that  ran  between  New  York  and  Liverpool,  and  of  the  Antelope,  the  first  iron  screw 
steamer  that  ran  between  the  Brazils  and  Liverpool. 

The  General  Screw  Steamship  Company  are,  it  is  said,  about  to  give  up  their 
mail  line  of  steamers  to  the  Cape,  Mauritius,  Ceylon,  and  Calcutta,  and  to  com- 
mence an  efficient  steam  communication  with  Australia,  having  contracted  with 
the  Admiralty  to  provide  an  alternate  monthly  mail  between  Southampton, 
Adelaide,  Melbourne,  and  Sydney.  The  ships  will  go  direct  to  Melbourne,  a 
smaller  steamer,  the  Basphr/rus,  being  employed  in  running  to  Adelaide,  and,  per- 
haps, to  King  George's  Sound.  Under  the  terms  of  this  arrangement,  the 
remuneration  of  the  Company  is  to  be  dependent  upon  the  postage  earned  by  their 
steamers  both  on  the  outward,  homeward,  and  inter-colonial  voyages.  The  Queen 
of  the  South  will  be  the  first  ship  to  start,  and  is  to  leave  on  the  4th  of  April. 
It  is  very  probable  that  a  monthly  line  will  be  kept  up.  During  the  charter  of  the 
large  steamers,  Jason,  Golden  Fleece,  and  Prince,  by  the  Government,  for  the 
transport  service,  the  Australian  line  will  be  maintained  by  the  steamships  with- 
drawn from  the  Indian  route,  viz.,  the  Queen  of  the  South,  Nffdaspes,  Argo, 
Lady  Jocelgn,  Mauritbm,  Calcutta,  and  Indiana,  all  of  1,800  tons,  and  300 
horses  power. 

The  great  combined  screw  and  paddle  steamer,  for  the  Eastern  Steam  Naviga- 
tion Company,  spoken  of  some  time  ago,  is,  it  seems,  to  become  a  great  fact. 
Messrs.  Scott  Russell  &  Co.  have  already  nearly  completed  the  ways  for  her  con- 
struction at  Millwall;  and  the  following  are  to  be  her  principal  dimensions: — 
Extreme  length  on  the  main  deck,  700  feet,  or  430  feet  longer  than  the  great 
JJimalaya  steamer;  extreme  length  of  keel,  680  feet;  extreme  breadth  of  beam, 
83  feet;  depth  of  hold  (forming  four  decks),  58  feet;  length  of  principal  saloon, 
80  feet ;  height  of  ditto,  15  feet;  tonnage,  10,000,  or  builder's  measurement,  22,000 


tons;  stowage  for  coals,  10,000  tons;  stowage  for  cargo,  5000  tons;  500  first- 
class  cabins,  with  ample  space  for  second  and  third-class  passengers,  besides  troops. 
Her  screw  and  paddle  engines  will  be  of  the  aggregate  nominal  power  of  2,800 
horse,  and  she  will  also  carry  an  immense  quantity  of  sail.  Her  bottom  decks  and 
sides  are  to  be  double,  and  constructed  on  the  cellular  principle,  as  carried  out  in 
the  Britannia  bridge.  She  will  have  no  fewer  than  fourteen  water-tight  compart- 
ments, also  two  divisional  bulkheads  running  her  whole  length.  The  great  length 
of  the  ship  is  expected  to  enable  her  to  pass  through  the  water  at  a  greater  velocity, 
with  a  smaller  power  in  proportion  to  tonnage,  than  ordinary  vessels  now  require 
to  make  ten  notes  per  hour,  whilst  her  immense  proportions  admit  of  her  carrying 
sufficient  fuel  for  a  voyage  round  the  world. 

The  Airato,  of  3,466  tons,  and  800  horses  power,  just  completed  by  Messrs. 
Caird  &  Co.  of  Greenock,  for  the  Royal  Mail  Steam  Packet  Company,  has  just 
started  on  her  first  voyage  to  the  West  Indies.  She  is  the  largest  paddle-wheel 
steamer  afloat,  and  her  performances  are  looked  forward  to  with  considerable 
interest. 

Messrs.  John  Scott  &  Sons,  of  Greenock,  have  just  launched  a  noble  iron  screw 
steamer,  the  Clyde,  to  run  between  the  Clyde  and  New  York.  She  is  of  1200  tons 
burthen,  and  is  fitted  by  Messrs.  Scott,  Sinclair,  &  Co.,  with  geared  engines  simi- 
lar to  those  of  which  we  have  already  given  plates  ;*  and  although  of  250  horses 
power,  only  take  up  a  space  of  12  feet  6  inches  in  the  length  of  the  vessel. 

The  quantity  of  shipping  in  the  Clyde  is  rapidly  on  the  increase.  On  the  15th 
March,  there  were  at  Glasgow,  including  steamers,  302  vessels  of  51,727  tons,  or 
52  vessels  and  2,625  tons  more  than  on  the  15th  October  last,  at  which  time 
there  was  a  larger  amount  of  tonnage  in  the  port  than  there  ever  had  been  pre- 
viously. 

Boxing  off  Mill  Shafting. — The  issue  of  a  Government  circular,  addressed 
by  the  various  factory  inspectors  to  the  millowners,  ordering  the  boxing  up  of  all 
the  shafting  and  drums  of  mills  and  similar  works,  has  created  considerable  sensa- 
tion by  its  unnecessary  and  impracticable  character.  In  the  earlier  days  of  the 
factory  system,  sad  accidents  frequently  occurred  from  gross  neglect  in  screening 
the  workpeople  from  vertical  shafts  and  prominent  wheel  gearing.  But  latterly, 
all  due  attention  has,  in  most  instances,  been  exercised  in  caring  as  well  for  the 
safety  of  the  workpeople,  as  for  the  prevention  of  fractures  in  the  machinery  itself ; 
for  nearly  all  serious  accidents,  as  affecting  the  attendants  of  machinery,  involve 
breakage,  inconvenience,  and  delay,  striking  more  directly  upon  the  manufacturer's 
pocket ;  hence  the  millowner  finds  himself  compelled  to  take  care  of  his  machinery, 
and  therein  takes  care  of  the  people  about  it.  Now,  this  new  order  insists  upon 
every  inch  of  the  shafting  being  completely  fenced  off — a  proceeding  which,  as  all 
practical  men  are  aware,  would  not  only  be  most  costly  and  cumbrous,  but  would 
really  rather  increase  than  diminish  the  dangers  connected  with  factory  employ- 
ment. For  instance,  there  would  be  a  much  greater  chance  of  fire  from  the  chance 
accumulation  of  oily  waste  upon  the  wooden  covers.  Besides  this,  on  the  occasion 
of  any  breakage  of  these  wooden  covers,  whether  arising  from  an  attendant  being 
carried  up  or  not,  there  would  be  the  additional  chance  of  fracture  in  the  gearing, 
and  general  derangement  of  the  working  details,  from  the  entangling  of  the  wooden 
fragments.  The  factory  inspectors'  view  of  the  matter  is  thus  told  in  their  last 
joint  report: — "By  the  Factory  Act,  7  Victoria,  c.  15,  sec.  21,  it  is  enacted, 
among  other  things,  that  all  parts  of  the  mill-gearing  in  a  factory  shall  be  securely 
fenced ;  and  by  section  73  it  is  enacted  that  the  words  '  mill-gearing'  shall  be  taken 
to  comprehend  every  shaft,  whether  upright,  oblique,  or  horizontal,  and  every 
wheel,  drum,  or  pulley,  by  which  the  motion  of  the  first  moving  power  is  communi- 
cated to  any  machine  appertaining  to  the  manufacturing  process.  When  the  act 
came  into  operation,  such  strong  representations  were  made  by  the  occupiers  of 
factories,  that  fencing  shafts,  so  high  from  the  floor  as  to  be  quite  out  of  reach,  and 
from  which,  in  consequence  of  their  elevated  position,  accidents  could  not  possibly 
arise,  were  wholly  unnecessary,  that  we  felt  justified  in  not  insisting  upon  shafts 
being  fenced  which  were  at  such  a  height  as  to  be  seemingly  harmless.  Experience, 
however,  convinces  us  that  no  security  against  accidents  of  the  most  serious  kind 
is  afforded  by  the  position  of  a  shaft,  however  elevated ;  and  that,  if  serious  and 
fatal  accidents  are  to  be  effectually  guarded  against,  all  must  be  fenced.  Persons 
have  been  caught  by  a  shaft  close  to  the  ceiling,  when  lime-washing;  others  while 
oiling  the  couplings  or  gearing ;  others,  by  their  clothes  becoming  entangled  when 
putting  a  strap  on  a  pulley,  have  been  carried  up  to  a  shaft  and  severely  injured, 
and  sometimes  killed ;  and  in  other  cases  straps  have  lapped  round  the  shaft  and 
carried  up  the  victim  in  like  manner,  with  fatal  results.  In  the  last  three  years, 
128  accidents  have  occurred  from  shafts  so  elevated  as  to  be  apparently  harmless, 
and  of  those  accidents  none  have  been  trivial,  and  35  have  been  fatal.  In  these 
circumstances,  although  fully  aware  of  the  great  trouble  and  expense  it  will  cause 
to  millowners,  we  feel  that  we  have  no  alternative  but  henceforth  to  enforce  the 
provisions  of  section  21  strictly,  by  requiring  that  every  shaft,  whether  upright, 
oblique,  or  horizontal,  shall  be  securely  fenced,  whatever  may  be  its  height  from 
the  floor,  unless  it  shall  be  demonstrated  to  us  that  any  particular  shaft  cannot  be 
fenced  without  interfering  with  the  action  of  the  machinery."  Various  meetings 
have  since  been  held  for  the  consideration  of  the  subject,  and  the  final  result  has 
been,  that  a  deputation  of  some  of  the  most  influential  manufacturers  of  the  coun- 
try has  visited  London,  and  obtained  a  promise  from  Lord  Palmerston  that  the 
order  should  be  suspended. 

Smith's  Railway  Wheels. — Action  for  Infringement. — This  was  a  bill 
filed  by  the  assignees  of  a  patent  for  improvements  in  railway  wheels,  against  the  Lon- 
don and  South- Western  Company.  The  patent  was  granted  in  1833,  and  one  specifi- 
cation described  the  invention  to  consist  in  making  the  centre  or  boss  or  nave  of  the 
wheel,  as  well  as  the  arms  and  rim,  of  wrought  or  malleable  iron,  welded  into  one  solid 
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muss.  It  was  stated  in  the  evidence  that  the  saving  effected  would  amount  to  a  sum 
of  £833  upon  each  engine,  supposing  the  engine  to  work  for  the  time  during  which 
engines  generally  ran.  The  plaintiffs  discovered  that,  in  1845,  several  railway  com- 
panies were  using  engines,  the  wheels  of  which  were  constructed  upon  this  principle, 
but  no  steps  were  taken  by  the  plaintiffs  until  1852,  when  they  brought  an  action  against 
the  London  and  North- Western  Railway  Company,  which  was  tried  at  Liverpool 
in  May,  1853,  when  the  plaintiffs  obtained  a  verdict  for  £1,200.  A  new  trial  was 
moved  for,  and  refused,  and  the  learned  judge  certified  that  the  validity  of  the 
patent  had  been  brought  in  question  in  the  action.  Upon  this  the  plaintiffs  gave 
notice  to  the  defendants  that  they  should  claim  compensation  for  the  infringement 
of  their  patent;  but,  not  being  able  to  come  to  terms,  the  present  bill  was  filed, 
praying  an  injunction  to  restrain  the  continued  use  of  any  wheels  manufactured  on 
the  principle  of  the  plaintiffs'  patent,  and  for  an  account  of  the  profits  made  by  the 
defendants  by  such  use.  It  was  admitted  by  the  defendants  that  they  were  using 
the  wheels  to  two  engines,  the  Saturn  and  the  Plutus,  which  were  made  in  1S47  and 
1848,  prior  to  the  expiration  of  the  patent.— Mr.  W.  M.James,  Q.C.,  and  Mr.  Sel- 
wyn,  for  the  plaintiffs,  contended  that,  notwithstanding  the  expiration  of  the  patent, 
they  were  entitled  to  the  account;  that  courts  of  equity,  in  such  cases,  did  not 
necessarily  confine  granting  an  account  to  cases  in  which  the  injunction  could  be 
granted;  but,  even  if  such  were  the  case,  they  were  entitled  to  this  injunction  to 
restrain  the  continued  user  of  articles  purchased  during  the  continuance  of  the 
patent ;  that  the  delay  which  had  taken  place  was  accounted  for  by  the  fact  of  the 
plaintiffs  not  wishing  to  commence  a  multiplicity  of  actions  at  once,  but  being 
desirous  of  awaiting  the  result  of  the  action  against  the  Northwestern  Railway 
Company. — Mr.  Daniel,  Q.C.,  and  Mr.  Baggallay,  for  the  defendants,  contended 
that  this  was  the  first  attempt  to  file  a  bill  after  the  expiration  of  a  patent,  and 
after  the  delay  which  had  taken  place,  the  Court  would  not  grant  any  relief;  the 
defendants  had  purchased  the  engines  and  used  them  openly  for  many  years,  and 
the  plaintiffs  had  had  every  opportunity  of  instituting  proceedings  Jong  since. — 
The  Judge,  Vice-Chancellor  Sir  W.  P.  Hood,  said,  the  case  was  sufficiently  clear 
on  the  ground  of  delay  alone.  Had  the  case  rested  solely  upon  the  expiration  of 
the  patent  a  few  days  or  a  few  weeks  prior  to  the  complaint,  there  might  have  been 
sume  difficulty  in  the  case.  The  true  ground  on  which  equity  gave  relief  in  these 
cases  was  laid  down  in  "  Baily  v.  Taylor"  (1,  Russell  and  Mylne,  73),  where  the 
Master  of  the  Rolls  said,  the  Court  had  no  jurisdiction  to  give  to  the  plaintiff  a 
remedy  for  an  alleged  piracy,  unless  he  could  make  out  that  he  was  entitled  to  the 
equitable  interposition  of  this  Court  by  injunction,  and  in  such  case  the  Court  will 
also  give  him  an  account,  that  his  remedy  here  may  be  complete.  If  this  Court  do 
not  interfere  by  injunction,  then  his  remedy,  as  in  the  case  of  any  other  injury  to 
his  property,  must  be  at  law.  The  account  given  was  not  rested  upon  any  fiduciary 
principles ;  it  was  simply  that  which  the  Court  gave  as  its  own  mode  of  estimating 
damages,  when,  having  found  it  necessary  to  interfere  primarily  by  injunction,  and 
thus  acquired  jurisdiction  over  the  case,  it  gave  complete  equity  to  the  parties. 
Unless  that  primary  right  existed,  the  Court  had  no  means  of  touching  the  de- 
fendant and  making  him  pay  in  damages.  The  objects  of  courts  of  equity  in 
granting  injunctions  was  to  avoid  multiplicity  of  actions  upon  fresh  infringements 
of  the  patent.  But  when  the  injunction  was  granted,  the  probability  of  further 
infringement  was  improbable.  Unless  a  case  were  established  to  prevent  the  use 
of  the  article  during  the  existence  of  the  patent,  it  was  difficult  to  discover  how  the 
jurisdiction  of  the  Court  could  be  evoked  at  a  subsequent  period.  A  knowledge  of 
the  use  of  the  wheels  during  the  whole  time  of  the  patent  was  brought  home  to 
the  plaintiffs,  who  had  not  given  any  notice  to  the  company  that  the  patent  was 
their  property,  for  an  injury  to  which  the  company  must  be  held  responsible.  The 
injunction  must  be  refused,  and  the  bill  dismissed  with  costs. 

Industrial  Education  in  Oldham. — We  are  glad  to  see  the  busy  machine- 
making  and  cotton-spinning  town  of  Oldham  stepping  boldly  furward  in  the 
march  of  scientific  education,  through  the  agency  of  the  Lyceum.  It  has  been 
determined  to  erect  a  new  building  for  that  institution,  and  the  directing 
heads  propose  to  accomplish  the  twofold  object  of  raising  funds  for  this  pur- 
pose, and  the  promotion  of  art  and  science  amongst  the  people,  by  holding 
an  industrial  exhibition  in  the  spring.  The  Working-mans  Hall  is  to  be 
taken  fur  the  exhibition  room ;  but,  in  addition  to  this,  a  shed  being  required 
for  the  mechanical  department,  Mr.  Bellhouse,  of  -Manchester,  has  most  hand- 
somely taken  the  personal  trouble  of  inspecting  the  adjoining  land  for  this  pur- 
pose; and  more  than  this,  he  has  promised  to  furnish  gratuitously  one-third 
of  the  corrugated  iron  required  for  the  roof  and  sides,  with  a  hint  as  to  obtaining 
another  third  equally  cheap  from  the  manufacturers.  Inspirited,  we  suppose,  by 
this  excellent  example,  Messrs.  Hibbert  and  Piatt,  the  eminent  Oldham  machinists, 
h:\ve  engaged  to  fill  up  the  other  third,  and  as  Mr.  Bellhouse  gives  the  plans, 
here  is  a  building  all  complete  without  charge  to  the  inhabitants.  These  things 
tell  a  wondrous  tale  of  energy  and  good  feeling  on  the  part  of  our  Lancashire  men. 
But  they  are  not  all.  Timlier  being  a  necessary  article  for  the  works,  Mr.  James 
Piatt,  the  chairman  of  the  Lyceum,  has  augmented  his  aid  in  the  good  work,  by 
finding  a  friend  to  furnish  the  greater  part,  if  not  the  whole,  of  this  material. 
Finally,  constructive  labour  has  been  generously  offered  by  men  in  various  depart- 
ments, so  that  the  undertaking  will  indeed  be  the  fruit  of  spirited  co-operation. 

Wilson's  Elastic  Finishing  Machine. — An  ingenious  and  effective  system 
of  obtaining  an  "  elastic  finish"  for  woven  goods,  has  been  devised  by  Mr.  Robert 
"Wilson,  of  Queen  Street,  Glasgow.  In  this  plan,  the  fabric  is  hooked  by  each 
selvage  to  a  row  of  stenter  pins  or  holders,  carried  on  a  pair  of  endless  belts,  actu- 
ated by  drums  in  the  usual  manner;  and  as  Lhe  piece  is  thus  stretched  and  tra- 
versed forward,  a  differential  longitudinal  motion  is  given  to  the  holding  belts, 
and,  consequently,  to  the  piece  itself.  This  differential  action  is  obtained  by 
causing  an  eccentric  to  actuate  the  stenter  drums,  at  alternate  differential  speeds, 
so  that,  whilst  one  pulley  is  rotating  at  a  high  velocity,  the  corresponding  one,  to 


which  the  opposite  selvage  of  the  piece  is  attached,  is  rotating  at  some  lower  speed. 
This  is  effected  under  one  modification,  by  attaching  a  ratchet-wheel  movement  to 
each  side  of  each  drum,  each  ratchet-wheel  being  capable  of  actuation  by  a  toothed 
rack,  connected  to  the  continuously  revolving  eccentric  by  a  differential  system  of 
levers.  In  this  way,  as  the  eccentric  revolves,  each  ratchet  action  alternately 
works  in  gear  to  turn  the  drum,  and  slips  out  of  gear  to  allow  the  opposite  move- 
ment to  take  effect.  An  effective  "  breaking"  or  angling  finishing  action  is  thus 
secured,  on  the  principle  of  giving  an  alternate  high  and  low  rate  of  movement  to 
the  opposite  selvages. 

Hunter's  System  of  Saw-Planing  Wood. — An  ingenious  mode  of  pro- 
ducing plane  surfaces  on  wood,  on  the  principle  of  circular  sawing,  is  being  intro- 
duced by  Mr.  Win,  Hunter  of  Stockwell  Street,  Glasgow.  The  planing  tool  is  a 
finely  toothed  circular  saw,  having  a  dished  centre — that  is,  it  has  a  slight  central 
concavity,  like  a  very  shallow  saucer.  This  saw,  running  at  a  very  high  speed,  is 
made  to  shave  off  the  irregular  surface  of  the  wood,  by  traversing  the  latter  up 
against  it  along  a  guide  or  "  fence."  The  object  of  dishing  the  saw  is,  that  only  a 
narrow  circumferential  portion  near  the  teeth  may  bear  upon  the  wood  in  cutting, 
as  the  concavity  of  the  dish  is  next  to  the  surface  being  planed.  This  planing 
saw  has  no  "set,"  as  the  cutting  action  does  not  require  it;  but,  as  it  revolves 
very  rapidly,  the  severed  portion  of  the  wood  is  borne  clear  away  from  the  point  of 
the  cut,  and  the  saw,  therefore,  planes  with  great  freedom  and  rapidity,  producing 
a  fine  smooth  surface,  resembling  that  given  by  the  ordinary  machinery.  The 
same  effect  is  obviously  obtainable  by  the  use  of  rotatory  cutters  of  various  kinds, 
instead  of  common  saws.  The  inventor  also  proposes  a  modification,  whereby  a 
single  saw-cutter  may  be  made  to  plane  two  contiguous  sides  of  a  piece  of  wood — 
the  saw  in  this  case  having  a  double  dish,  or  a  thick  edge,  with  a  centre  sunk  in, 
or  thinned  off  for  clearance. 

Eae's  Gas  Cooking  Apparatus. — We  have  already  described  and  illustrated 
one  of  Mr.  Rae's  gas-heating  stoves,*  and  we  now  engrave  two  modifications  of  his 
cooking  apparatus.     Fig.   1  is  a  perspective  view  of  one  of  these  arrangements, 


which  consists  of  an  external  rectangular  case,  having  an  open  bottom.  Within 
this  outer  shell  is  an  inner  case,  connected  in  such  a  way  as  to  leave  a  clear  open 
air-space  between  the  two  casings,  open  at  the  top  and  bottom.  This  inner  case 
is  fitted  up  with  bracket  pieces  as  slides,  to  carry  moveable  cooking  shelves,  with  a 
perforated  grating  shelf  beneath.  The  gas  enters  by  a  pipe  at  the  bottom,  tiie 
regulating  stopcock  of  which  is  shown  outside.  This  pipe  passes  quite  round  the 
upper  part  of  the  lower  compartment,  and  is  then  bent  down  and  made  to  p^ss 
round  a^ain  immediately  under  the  first  coil.  The  burners  are  upon  the  lower 
coil  of  pipe,  and  their  flames  play  upon  the  coil  above,  so  that  the  gas  is  well 
heated  prior  to  being  consumed.  The  range  of  burners  is  close  to  the  interior  sur- 
face of  the  case,  and  is  covered  over  and  protected  from  the  dripping  of  matter 
from  above  by  a  curved  overhanging  screen,  a  portion  of  which  is  attached  to  the 
back  of  the  door.  When  the  gas-burners  are  in  action,  the  heated  current,  derived 
from  the  external  air-supply  entering  at  the  bottom,  passes  up  through  the  space 
between  the  two  casings,  and  escapes  through  ducts  at  the  top  of  the  outer  casing. 
At  the  same  time,  direct  radiant  heat  passes  up  to  act  upon  the  articles  placed 
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upon  the  cooking  shelves  above,  and  any  dripping  from  these  articles  is  caught  by 
a  receiving  dish  entered  beneath  the  burners.  At  the  top  of  the  apparatus  is  an 
air-chamber,  containing  gas  pipes  and  burners  for  cooking,  by  boiling,  steaming, 
and  other  processes.  There  are  three  separate  branches  of  piping,  each  with  its 
own  stopcock,  the  handle  of  which  is  shown  outside  ;  and  each  branch  is  swivel- 
jointed,  so  that  it  can  be  adjusted  in.  any  desired  position.     These  burners  are 

covered  by  a  top  plate, 
Fig.  2.  provided   with    open- 

ings for  pans,  and  the 
sides  of  the  air-cham- 
ber are  perforated  to 
admit  the  air  to  the 
gas  flames.  The  bur- 
ner tubes  are,  in  this 
case,  also  made  to  bend 
over  the  burner,  so 
that  the  gas  may  be 
heated  on  its  way  to 
the  flame.  Our  fig.  2 
is  an  elevation  of  a 
separate  boiling  and 
steaming  apparatus,  to 
be  placed  on  the  top 
of  the  cooking  stove. 
This  consists  of  a  pan 
or  water  vessel,  having 
a  slightly  concave  bot- 
tom, to  collect  the 
heat  from  the  burners 
and  heated  air  of  the 
stove.  Into  this  con- 
cavity two  pipes,  a,  are  made  to  open  as  heated  air-passages,  to  conduct  the  heat 
from  below  and  up  through  the  fluid  in  the  pan.  In  this  way  the  contents  of  the 
pan  are  rapidly  heated,  and  a  perforated  diaphragm,  B,  serves  to  receive  articles  to 
be  steamed,  the  whole  being  covered  by  a  concave  top  or  cover,  C,  perforated  to 
receive  separate  smaller  cooking  vessels. 

Green's  Fuel  Economises. — This  apparatus  is  intended  as  an  adjunct  to 
steam  boilers,  and  effects  the  economy  aimed  at  by  heating  the  water  pre\kus  to 
its  introduction  into  the  boiler,  utilizing  the  whole  waste  heat  for  this  purpose. 
Immediately  after  leaving  the  boilers,  the  flue  opens  into  a  chamber  containing  a 
number  of  vertical  pipes  connected  together,  and  forming  a  tubular  cistern,  through 
which  the  feed-water  passes  on  its  way  to  the  boilers.  In  this  way,  the  heat,  which 
would  otherwise  pass  up  the  chimney,  is  intercepted  and  absorbed  by  the  water. 
The  vertical  pipes  are  connected  at  the  top  and  bottom  to  horizontal  pipes  or  cis- 
terns, and  the  cold  water  enters  at  the  lower  end  further  from  the  fire,  so  that  the 
hotter  portion  of  the  gases  impinging  on  the  pipes  nearer  the  fire,  and  the  colder  on 
those  more  remote,  a  flow  of  water  through  the  pipes  is  caused,  proportionate  to 
the  heat  applied,  being  quicker  at  the  better  part,  and  slower  at  the  colder  part  of 
the  apparatus ;  and  the  upper  and  hotter  portions  of  the  air  or  gases  flowing 
through  the  spaces  between  and  around  the  pipes,  are  brought  into  contact  with 
the  upper  and  hotter  portion  of  the  water  flowing  through  the  pipes,  and  the  colder 
with  the  colder  portion  in  the  lower  parts — thus  abstracting  the  heat  in  the  most 
effective  manner.  A  number  of  scrapers  are  fitted  to  the  vertical  pipes,  and  are 
kept  constantly  moving  up  and  down,  so  as  to  keep  the  pipes  free  from  any  deposit 
of  soot,  and  thereby  insure  the  unimpeded  action  of  the  passing  heated  current. 
This  apparatus  has  now  been  in  operation  at  various  places  during  several  years, 
having  in  all  instances  effected  a  considerable  saving  in  the  amount  of  fuel  neces- 
sary to  produce  a  given  amount  of  steam. 


American  Notes,  et  otje  own  Correspondent. — The  last  few  months 
have  been  productive  of  a  variety  of  noticeable  topics,  among  which,  at  least  in  the 
eyes  of  strangers,  those  relating  to  the  Crystal  Palace  may  be  supposed  to  deserve 
the  first  attention.  The  hours  of  exhibition  are  now  from  10  a.m.  to  5  P.M.,  the 
general  management  being  in  other  respects  very  like  that  in  the  earlier  portion  of 
its  rather  unsuccessful  career.  The  enterprise  originated  asa  grand  financial  specu- 
lation, has  been  managed  by  honourable  and  high-minded  men,  but  men  entirely 
inexperienced  in  the  management  of  similar  matters,  and  apparently  incapable  of 
learning,  or  even  of  securing  the  services  or  advice  of  any  competent  parties.  As 
a  consequence,  the  affair  has  been,  so  far,  not  a  miserable,  but  an  honourable  and 
pitiable  failure.  The  association  is  reported  to  have  lost  a  large  sum — the  amount 
not  officially  stated — and  the  receipts  at  this  moment  are  probably  less  than  the 
actual  daily  expenses.  The  first  proposition  of  this  great  imitation  of  the  London 
Fair  was  considered  premature  and  impracticable,  and  the  projectors  met  with  a 
violent  opposition  in  all  parts  of  the  country.  This  feeling  was  exchanged  as  the 
movement  progressed,  first,  for  reluctant  toleration,  and,  finally,  for  a  considerable 
degree  of  sympathy.  The  management  at  that  early  period  in  securing  subscrip- 
tions to  its  stock  was  apparently  more  energetic,  and  certainly  more  successful, 
than  at  any  subsequent  stage;  and  whether  due  to  the  lateness  of  its  debut,  hav- 
ing allowed  the  enthusiasm  seriously  to  subside,  or  the  incompleteness  and  gradually 
perfected  character  in  which  it  was  presented  to  the  public,  it  attracted,  even  in  its 
fullest  glory  of  autumn  last,  much  less  attention  than  its  actual  merits  heartily 
demanded.  The  Exhibition  has  been  pronounced  by  all  competent  judges  a  super- 
latively instructive  and  magnificent  affair,  surpassing,  in  some  respects,  even  its 
mammoth  original ;  and  the  announcement  of  its  continuance  and  probable  perma- 


nence, which  this  notice  will  help  to  extend  to  all  quarters  of  the  mechanical  world, 
will  be  hailed  with  pleasure  by  all  who  may  hope  to  avail  themselves  of  its  facilities 
either  for  exhibiting  or  for  observing.  The  precise  plan  on  which  its  operations 
will  be  conducted  is  not  yet  published  or  even  arranged.  Several  of  the  most  ex- 
perienced, popular,  and  successful  caterers  for  the  public  taste  have  been  announced 
in  our  daily  journals  as  making  various  propositions  for  assuming  its  control,  but 
whether  their  skill  as  showmen,  and  the  evident  advantages  which  will  accrue  to 
the  stockholders  from  the  exercise  of  their  energy  and  judgment  in  this  channel — 
giving  them,  of  course,  the  lionrs  share  of  profits — will  outweigh  the  objections  to 
associating  this  with  the  many  semi-disgraceful  recollections  of  exhibitional  gene- 
ralship, remains  yet  to  be  developed.  At  a  meeting  of  the  stockholders  a  few  days 
since,  it  was  stated,  without  contradiction,  that  the  proposition  of  Messrs.  Barnum 
and  Genin  (both  of  Jenny  Lind  memory")  had  produced  a  rise  in  stock  to  the  extent 
of  about  100  per  cent.  The  former  gentleman  is  the  acknowledged  king  of  man- 
agers and  adventurers,  as  well  as  of  temperance  and  other  reformatory  movements; 
and  has  probably  made  more  men  happy  in  looking,  with  eyes  of  faith,  at  woolly 
horses  and  General  Washington's  nurse  or  grandmother,  than  ever  Dionysius  or 
Nero  made  miserable,  admitting  all  the  most  exaggerated  accounts  of  the  fiendish 
exploits  of  the  latter.  The  management  will  probably  be  adjusted  in  some  satis- 
factory manner  before  the  date  of  another  letter. 

Among  the  most  interesting  points  connected  with  the  Exhibition  of  1853,  was 
one  which  has  attracted  little  attention  from  the  press,  although  highly  important 
in  a  scientific,  and  still  more  so  in  a  financial,  point  of  view.  I  allude  to  the  trial 
of  safes,  on  a  vacant  lot  near  the  Palace,  made  by  the  committee  on  locks  and 
safes,  to  ascertain,  by  actual  experiment,  the  positive  as  well  as  relative  value  of 
their  fireproof  qualities.  Only  two  safes  were  submitted  by  the  exhibitors  to  this 
practical  and  expensive  ordeal,  being  the  varieties  generally  known  ia  this  country 
as  the  "  Phoenix"  and  the  "World's."  Both  were  portable  safes,  of  a  size  similar 
to  those  ordinarily  employed  in  the  counting-rooms  and  banking-houses  for  the  pre- 
servation of  books  and  valuables,  but  better  finished,  and  undoubtedly  of  the  best 
possible  construction  and  materials.  The  manner  of  testing  was  as  follows: — Both 
safes  were  opened,  and  supplied  with  a  few  old  manuscript  books,  to  show  by  their 
condition  the  amount  of  the  heat  to  which  the  interior  would  be  subjected.  Both 
were  then  enclosed  together  in  a  wall  of  fire-brick,  leaving  a  space  of  about  eighteen 
inches  between,  around,  and  beneath  them,  which  space  was  kept  filled  with  coke. 
The  fire  was  lighted  at  ten  o'clock  on  the  2d  of  December,  a  plentiful  supply  of  air 
being  provided  through  openings  around  the  base,  and  an  intense  red  or  white  heat 
maintained  on  the  whole  surface  of  both  safes  for  about  22  hours,  which  was  con- 
tinued, but  slightly  decreasing,  for  two  hours  longer ;  after  which  time  the  wall  was 
pulled  down,  the  fire  extinguished,  and  the  Phoenix  safe  readily  opened  with  the 
key.  The  books  were  uninjured,  except  in  the  binding,  the  paper  and  ink  being 
totally  unaffected,  and  the  material  of  the  case'internally  being  merely  warped  and 
destitute  of  glue.  The  other  safe  was  evidently  more  a  burglar  than  aj&'e-proof 
safe,  and  was  totally  destroyed,  with  the  exception  of  the  shell.  The  "  Phcenix" 
is  manufactured  and  sold  by  Messrs.  Holmes  and  Butler  of  New  York,  who  took 
especial  pains  in  the  construction  of  this  individual  specimen,  and  consider  it 
capable  of  withstanding  another  trial  by  the  side  of  any  ordinary  safe  in  the  world- 
Messrs.  Sherwood  and  Fitzgerald,  also  of  New  York,  were  the  original  inventors  of 
this  variety,  and  bore  the  expense  of  this  testing  process,  having  introduced  several 
novelties  in  the  proportions  and  arrangement,  the  general  superiority  being  con- 
sidered as  established  long  before  in  accidental  fires.  It  may  be  well  to  add,  in 
connection  with  these  truly  astonishing  results,  that  the  thickness  of  the  safe,  from 
the  extreme  exterior  to  the  extreme  interior  surface,  was  four  inches  on  all  its  faces, 
with  the  exception  of  one  side,  which  was  about  sixteen  inches  thick.  The  expe- 
diency of  this  inequality  in  thickness,  although  thought  to  be  a  considerable  im- 
provement by  the  inventors,  may  be  seriously  doubted,  and  will  be  discussed  at 
some  length,  accompanied  by  a  full  description  of  the  composition  and  theory  of 
this  famous  safe  in  a  future  number. 

Among  the  recent  inventions  of  general  value  to  the  whole  community,  none  pre- 
sent greater  claims  to  attention  than  those  which,  without  calling  in  the  assistance 
of  any  chimerical  and  untried  devices,  promise  to  assist  in  rendering  safer  the  vari- 
ous methods  of  rapid  travelling.  Mr.  Win.  G.  Creamer,  of  New  York,  patented,  in 
December  last,  a  railroad  car  break,  which  appears  in  the  model  to  be  a  great  step 
in  this  direction.  The  design  is  to  put  all  the  ordinary  breaks  in  a  train  under  the 
control  of  the  engineer,  without  taking  any  responsibility  from  the  breakman,  and 
to  enable  either  to  apply  them  instantly,  without  consuming  the  time  necessary 
even  to  give  a  few  turns  to  a  hand-wheel.  It  consists  in  employing  a  spring  to 
wind  up  the  break-wheel,  the  spring  being  released  by  starting  a  delicate  trigger. 
Considering  a  permanently  elastic  spring  as  a  reservoir  of  power,  sufficient  power  is 
at  all  times  kept  stored  in  each  spring  to  work  the  corresponding  break ;  and  this  is 
so  arranged,  that  the  spring  and  connections  do  not  interfere  with  the  ordinary 
operation  of  the  break,  nor  involve  the  disuse  of  the  break,  if  this  portion  of  the 
apparatus  beeomes  deranged.  The  inventor  puts  the  spring — which  is  a  coiled 
strip  of  sheet  brass,  acting  like  the  mainspring  of  a  watch — in  any  place  where 
most  convenient,  but  proposes  generally  to  locate  it  either  under  the  car,  connected 
by  a  cord  or  chain  to  a  pulley  on  the  break  spindle,  or,  what  is  better,  in  a  neat 
case  on  the  spindle  itself.  To  the  trigger  a  cord  is  attached,  by  a  loop  or  a  ring, 
held  in  place  by  a  slender  spring,  and  this  cord  is  attached  to  the  usual  signal  cord 
of  the  train.  The  attachment  is  made  at  a  point  some  feet  or  yards  forward  of 
the  break,  to  allow  the  usual  working  of  the  rope.  The  rope  may  be  pulled  bach- 
ward  by  the  conductor  or  guard  without  affecting  the  break,  and  thus  any  signal 
conveyed  to  the  engineer  as  at  present;  but  when,  on  the  appearance  of  any  sud- 
den danger,  the  engineer  pulls  the  rope  from  his  end,  all  the  breaks  in  the  train 
are  instantly  let  on  and  wound  up  to  their  full  extent.  The  attachment  to  the 
trigger  is  such,  that  the  discharge  releases  the  cord  altogether,  the  connection  being 
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again  formed,  and  the  spring  wound  up  by  the  breakman.  There  are  many  occa- 
sions of  comparatively  sliyJit  danger,  in  which  it  might  be  employed  with  decided 
advantage,  and  the  convenience  of  this  arrangement  would  insure  its  being  always 
in  perfect  order. 

Considerable  attention  is  now  attracted  to  the  sawing  machine  of  Mr.  James 
Hamilton  of  this- city,  and  a  company  has  been  lately  incorporated,  with  a  capital 
of  600,000  dols.,  termed  the  "  United  States  Patent  Shipbuilding  Company,"  for 
the  sawing  of  ship  timber  under  this  patent.  This  is  the  same  machine  as  that  at 
work  in  the  ship-yard  of  Messrs.  Wigram  &  Son,  at  Black  wall,  the  invention 
having  been,  from  some  cause,  introduced  in  Great  Britain  earlier  than  in  this 
country.  The  machine  runs  two  vertical  saws,  and  cuts  both  sides  at  once  of  any 
ttick  ordinarily  required  in  shipbuilding.  Each  saw  is  hung  in  such  manner  as 
to  be  free  to  turn  round  on  its  centres,  and  present  its  cutting  edge  in  any  required 
direction,  and  also  to  move  laterally  in  its  gate  in  obedience  to  any  force.  This 
latter  effect  is  obtained  by  stretching  each  saw  in  a  separate  and  secondary  gate, 
which  slides  sidewise  at  pleasure  within  the  principal  gate.  An  "experienced  at- 
tendant controls  the  position  of  both  saws,  holding  a  lever  or  guide  in  each  hand, 
and,  thus  manipulated,  each  saw  follows  the  line  on  the  timber,  however  much  the 
desired  form  may  curve  or  taper.  The  bevil  of  the  stick  is  obtained  by  revolving 
it  more  or  less  as  it  is  fed  up  to  the  saws,  and  a  very  ingenious  and  admirable  ar- 
rangement is  provided  fur  securing  exactly  the  proper  bevil  at  every  point,  so  that 
the  timber  will  leave  the  saw  perfect  in  every  respect  without  subsequent  trimming. 
While  on  this  subject  of  crooked  sawing,  another  device  may  be  presented,  less 
gigantic  in  its  object,  and  of  much  narrower  application,  but  perhaps  of  considerable 
practicable  importance.  The  "Adjustable  Dishing  Circular  Saw  "  was  patented 
by  E.  B.  Wells  of  Uniontown,  Pennsylvania,  in  July  last,  and  is  equally  adapted 
for  cutting  waggon  felloes,  segments  for  drains,  arch  work,  carlins,  and  light  curved 
forms  generally,  but  more  especially  for  staves,  which  latter  it  cuts  at  once  to  the 
swell  or  bulge  of  the  barrel,  thus  producing  a  perfect  stave  without  steaming  the 
wood,  firing  the  barrel,  or  straining  and  hammering  the  truss  hoops.  An  angular 
incision  is  made  in  a  common  buzz  or  circular  saw,  from  the  edge  to  the  eye — in 
other  language,  a  *'  sector"  is  cut  out  from  the  disc,  and  it  is  fchen  sprung,  by  means 
of  the  conical  washers  and  rings,  to  any  required  degree  of  curvature.  This  saw 
may  be  run  with  a  speed  nearly  equal  to  that  of  the  fiat  buzz  saw.  Staves  made 
by  this  saw  are  suitable  for  either  slack  or  tight  work.  A  number  may  be  worked 
on  one  spindle,  or  one  may  be  worked  alone,  as  desired.  The  portion  cut  out  of 
the  disc  must,  of  course,  depend,  in  some  degree,  upon  the  amount  of  "  dish"  designed 
to  be  employed. 

In  marine  affairs,  little  of  any  decided  interest  offers  itself.  The  charred 
hull  of  the  mammoth  four -masted  clipper  Great  Republic,  destroyed  by  fire  a  few 
weeks  since  when  just  clearing  for  Liverpool,  is  yet  lying  idle,  although  rumour 
indicates  that  she  will  be  rebuilt  as  a  screw  steamer.  The  steam-ship  William 
Norris,  constructing  at  Williamsburgb,  and  advertised  to  the  world  as  a  "  six-day 
ship,"  professing  to  accomplish  the  passage  between  New  York  and  Liverpool  in 
that  fabulously  short  time,  is  reported  by  the  same  high  authority  to  have  been 
sold  for  another  purpose.  Whether  this  is  positive,  or  even  probable,  cannot  yet 
be  stated;  but  the  ship  is  being  strengthened,  and  in  several  points  altered  from 
the  original  draught. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
4s3"  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 
Recorded  October  17. 
2389.  William  Roy,  sen.,  Cross- Ai'thurliH,  Renfrewshire — Improvements  in  the  prepara- 
tion or  thickening  of  colouring  matters  for  printing. 

Recorded  October  21. 
2434.  Charles  N.  Michel  and  Augustine  Lecompte,  Paris,  and  16  Castle-street,  Holborn — 
Certain  improvements  in  windows. 

Recorded  January  3. 
17.  Julian   Bernard,    15  Regent-street — Improvements  in   the  manufacture  of  boots 
and  shoas,  part  of  such  improvements  being  applicable  to  the  manufacture  of 
garments. 

Recorded  January  7. 
40.  Jesse  Ross,  Keighley,  Yorkshire— Improvements  in  making  compounds  of  choco- 
late, cocoa,  and  other  ingredients,  for  breakfast  and  occasional  beverages. 

Recorded  January  21. 
145.  Marie  L.  L.  Beaudeloux,  Paris— Invention  of  a  self-acting  cradle,  with  improved 
mattrass. 

Recorded  January  23. 

159.  Joseph  Rowlands,  Ladywood-lane,  Birmingham — An  improved  fastening  to  be 
used  instead  of  buttons,  buckles,  clasps,  snaps,  hooks  and  eyes,  and  other  similar 
fastenings. 

170.  Peter  A.  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris — Im- 
provements in  the  preparation  and  combination  of  fatty  and  resinous  bodies,  and 
vegetable  and  other  wax,  for  the  manufacture  of  candles;  also  in  the  prepara- 
tion of  a  wick  to  be  used  for  the  same. — (Communication.) 

Recorded  February  2. 
262.  Henry  Watson,  High  Bridge,  Newcastle-on-Tyne — Improvements  in  the  working 
of  brass  and  copper  into  forms,  and  planishing  them. 

Recorded  February  3. 

267.  Peter  A.  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris— Cer- 
tain improvements  in  the  construction  of  buildings.— (Communication.) 

209.  Charles  H.Collette,  57  Lincoln' s-inn-fie Ids — An  improved  method  of  reducing  ores. 
— (Communication.) 

271.  James  Rngerson,  Samuel  Rogerson,  and  James  Rogerson,  junior,  Manchester — 
Improvements  in  machinery  or  apparatus  for  embossing,  cutting,  and  perforating 
textile  fabries. 


273.  William  Longmaid  and  John  Longmaid,  Beaumont^square— Improvements  in  the 
manufacture  of  vegetable  charcoal. 

275.  Pierre  J.  Meeus,  Paris— Improvements  in  the  manufacture  of  threads  from  or  with 
gutta  percha,  and  in  ornamenting  the  same. 
Recorded  February  4. 

277.  George  Mills,  Glasgow— Improvements  in  the  construction  of  steam  vessels,  and  in 
steering  the  same. 

279.  James  Boydell,  Anchor  Iron  Works,  Smethwick,  near  Birmingham — An  improve- 
ment in  the  beds  of  reverberatory  furnaces,  used  for  puddling  iron. 

281.  Robert  S.  Newall,  Gateshead,  Durham  —  Improvements  in  setting  up  ships' 
rigging. 

Recorded  February  6. 

2S3.  Thomas  Sullivan,  Foots  Cray,  Kent— Certain  improvements  in  rollers  and  moulds 
used  in  making  paper. 

285.  Benjamin  W.  Firth,  Oldham,  Lancashire — Improvements  in  the  method  of  stop- 
ping railway  trains,  of  working  breaks  on  railway  and  other  carriages,  and  of 
communicating  signals  from  one  part  of  a  railway  train  to  another. 

287.  Auguste  L.  N.  Comte  Vander  Meere,  Paris — Invention  for  the  manufacture  of  arti- 
ficial whalebone,  or  a  substance  capable  of  being  employed  as  a  substitute  for 
whalebone  and  tortoiseshell. — (Communication.1 

289.  James  B.  Graham,  Glasgow— Improvements  in  the  production  of  printing  surfaces. 

291.  Walter  Neilson,  Glasgow— Improvements  in  blowing  engines. 
Recorded  February  7. 

293.  John  W.  Moseley,  Norton-in-the- Moors,  Staffordshire— An  improved  method  of 
uniting  glass  and  argillaceous  cylinders  and  tubes  for  conducting  water  and 
other  fluids. 

295.  John  Elce,  Manchester — Certain  improvements  in  machinery  for  spinning  cotton 
and  other  fibrous  materials. 

297.  Henry  Olding,  Lambeth,  Surrey — Improvements  in  stoves  and  fireplaces. 

299.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— Improvements  in  the  manu- 
facture of  artificial  stone. — (Communication.) 

301.  Abraham  Pope,  81  Edgware-road  —  Improvements  in  machinery  for  crushing, 
grinding,  amalgamating,  and  washing  quartz,  or  matters  containing  gold. 

303.  Alfred  V.  Newton,  66  Chancery-lane— Improvements  in  bleaching  textile  fabrics; 
— (Communication  from  Joseph  Lea  and  Augustus  Roth,  both  of  Philadelphia.) 

305.  Barthelemy  U.  Bianchi,  Paris— Certain  improvements  in  preventing  accidents  on 
railways. 

Recorded  February  8. 

307.  George  W.  Knocker,  Dover — Invention  of  a  new  method  for  producing  rotatory 

motive  power  by  means  of  water. 

Recorded  February  9. 

308.  John  Perry,  Leeds— An  improved  drilling  machine. 

309.  John  Ramsbottom,  Longsight,  near  Manchester — An  improved  hoist  for  raising 

and  lowering  railway  rolling  stock  and  other  articles. 

310.  John  Dalton,  Hollingworth,  Cheshire — Improvements  in  the  construction  of  bowls 

or  cylinders  employed  in  printing  and  other  processes,  and  which  improvements 
may  also  he  adapted  to  other  mechanical  appliances. 

311.  Henry  Moorhouse,  Denton,  Lancashire — Improvements  in  part  of  the  machinery 

or  apparatus  used  in  preparing  cotton,  wool,  or  other  fibrous  materials  to  be  spun. 

312.  Peter  Armand  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris 

— Improvements  in  fire-arms.— (Communication.) 

313.  Frangois  Vouillon,  12  Prince's-street,  Hanover-square — A  new  process  of  protecting 

the  silvering  of  looking-glasses. — (Communication.) 

314.  James  Samuel,  Great  George-street,  and  Alexander  W.  Makinson,  New  Palace- 

yard — Improvements  in  drying  flax,  straw,  and  other  fibrous  substances. 

315.  George  Tournay,    Newington   Causeway,   Surrey — Improvements    in    obtaining 

motive  power. 

316.  Eugene  Buileau,  Holford-place,  Clerkenwell— Improvements  in  producing  raised 

printing  surfaces. 

317.  Farcham  M.  Lyte,  Florian,  Torquay — Improvements  in  apparatus  for  ascertaining 

the  depth  of  water. 

318.  Pierre  J.  Meeus,  Paris — Improved  apparatuses  for  planting  grain  and  seeds,  de- 

positing manure,  and  for  performing  operations  connected  therewith. — .Commu- 
nication.) 

Recorded  February  10. 

320.  David  Brown,   Smethwick,  and  John  Brown,  West  Bromwich,  Staffordshire — An 

improvement  or  improvements  in  the  construction  and  manufacture  of  axles  for 
railway  and  other  carriages. 

321.  William  Duck  and  William  Wilson,  49  and  S3  London-road,  Southwark — Invention 

of  an  internal  gas-heating  apparatus. 

323.  Samue?  Hunt  and  Thomas  Morris,  Long  Eaton,  Derbyshire— Improvements  in 

covering  the  roofs  of  buildings  with  slates,  tiles,  or  other  material. 

324.  Thomas  Allcock,  Ratcliffe-on-Trent,  Nottingham — Improvements  in  machinery  for 

cutting  straw  and  other  vegetable  substances. 

325.  Benjamin    H.  Hine,  Anthony  J.  Mundella,   and  Luke  Barton,  Nottingham— Im- 

provements in  the  manufacture  of  knitted  fabrics. 

326.  James  Young,  Glasgow — Improvements  in  gas-making. 

327.  Jacques  Rives,  Rue  Motay,  Paris  —  Improvements  in  railways  and  railway  car- 

riages. 

328.  Henry  Warner,  Joseph  Haywood,  and  William  Cross,  Loughborough  — Improve- 

ments in  knitting  machinery. 

329.  Joseph  Johnson,  Manchester — Improvements  in  apparatus  to  be  used  for  the  pre- 

servation of  life  at  sea. 

330.  Henry  Bridges,  Bridgewater — Improvements  in  buffers  for  railway  carriages  or 

waggons. 

331.  James  Mitchell,  Dyke-head,  Lanarkshire— Improvements  in  forcing  and  distribut- 

ing liquids. 

332.  William  Whiteley,  Lockwood,  near  Huddersfield — Improvements  in  machinery  or 

apparatus  for  tentering  or  stretching  woollen  and  other  fabrics. 

333.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  the 

manufacture  of  metallic  pens. — (Communication.) 
Recorded  February  11. 
334  Armand  J.  B.  L.  Marcescheau,  Paris— Improvements  in  locomotive  engines.— (Partly 
a  communication.) 

335.  Peter  Buchan,  Peterhead— Improvements  in  apparatus  for  measuring  and  indicat- 

ing the  distances  traversed  by  carriages. 

336.  G  regory  Bird,  Glasgow— Improvements  in  the  substructures  or  foundations  of  build- 

ings. 

337.  John  Jennings,  yr.,  Lorton,  Cumberland — Improvements  in  brakes  for  railway  and 

other  carriages. 

338.  John  Getty,  Liverpool — An  improved  mode  of  plating  iron  vessels. 

339.  John  Rogers,  170  West  21st-street,  New  York— Invention  for  the  preparation  of 

asphaltum,  coal  tar,  resin,  resin  oil,  naphtha,  and  turpentines  for  the  manufac  ure 
of  lamp  black. 

340.  Jacques  F.  D.  de  Bussac,  36a  Upper  Charlotte-street,  Fitzroy-square — Certain  im- 

provements in  paving  aud  covering  places. 
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Recorded  February  13. 
S41.  George  Eyres,  City-road—  Invention  of  an  improved  clip  or  file  for  holding  papers  or 
other  articles. 

342.  William  Brown,  113  Albany-road,  Old  Kent-road— Improvements  in  printing  ma- 

chinery. 

343.  Thomas  Edwards,  169  Broad-street,  Birmingham— Invention  of  a  new  or  improved 

fastening  for  articles  of  dress. 

344.  Alexander  Chalmers,  Dundee — Improvements  in  mangles. 

345.  Daniel  Campbell  and  James  Barlow,  Accrington— Certain  improvements  in  looms. 

346.  Edmund  Clegs  and  Edmund  Leach,  Rochdale— Improvements  in  stabbing,  spin- 

ning, drawing,  twisting,  doubling,  and  winding  wool,  cotton,  silk,  flax,  and  other 
fibrous  substances. 

347.  James  Cox,  Wenlock-road,  Wenlock-basin,  City-road— Improvements  in  knives  for 

cutting  paper  and  other  materials. 
34S-  Samuel  R.  Brown,  Glasgow— Improvements  in  printing  textile  fabrics  and  other 
surfaces. 

349.  "William  Macnab,  Greenock— Improvements  in  steam-engines. 

350.  John  Greenwood,  Irwell  Springs,  near  Bacup,  Lancashire — Improvements  in  dyeing 

textile  materials  or  fabrics. 

351.  John  B.  Smith  and  Edward  Smith,  Regent-street,  Middlesex— Certain  improvements 

in  bonnets.  • 

352.  Alfred  V.  Newton,  66  Chancery-lane— An  improved  mode  of  protecting  iron  from 

oxidation. — (Communication.) 

Recorded  February  14. 

353.  Thomas  Bury,  Walter  Glover,  James  W.  Speed,  and  John  Hardraan,  SaIford> 

Lancashire — Improvements  in  machinery  or  apparatus  for  stretching,  drying* 
and  finishing  yarn  and  woven  fabrics  composed  of  cotton,  wool,  silk,  or  other 
fibrous  materials. 

354.  William  Scaling,  Old  Basford,  Nottinghamshire— Improvements  in  machinery  for 

cutting  and  ornamenting  skeins  to  be  used  in  the  manufacture  of  baskets  and 
other  wicker  work. 

355.  Louis  Faure,  Paris,  and  4  South-street,  Finsbury— Improvements  in  the  process  for 

manufacturing  iodine. 

356.  Charles  A.  Holm.  21  Cecil-street,  Strand— Improvements  in  propelling. 

357.  Thomas  Irvine,  Mould  Green,  near  Huddersfield— Improvements  in  obtaining  a  me- 

tallic and  lustry  appearance  to  fabrics  and  yarns. 
35S.  Samuel  Perkes,  Wal  brook— Improvements  in  valve  cocks.— (Communication.) 

359.  Arthur  Jonson,  Mitchani,  Surrey — Improvements  in  preparing  barley  and  grits  or 

groats. 

360.  George  Wilson,  Sheffield— An  improvement  in  axle  boxes. 

361.  Patrick  O'Connor,  Wavertree,  near  Liverpool— An  improved  lever  hinge  for  sus- 

pending and  closing  doors  and  gates. 

Recorded  February  15. 

362.  John  Hossell,  Regent-road,  Salford— Improvements  in  machinery  or  apparatus  for 

washing,  scouring,  and  squeezing  leather  or  other  similar  substances. 

363.  John  Potter,  Manchester — An  improvement  or  improvements  in  machinery,  for 

preparing,  spinning,  and  twisting  cotton  or  other  fibrous  substances;  applicable 
also  to  machinery  for  winding  threads  or  yarns  of  the  same. 

364.  William  Asbury,  Birmingham — An  improvement  or  improvements  in  forks  for  agri- 

cultural purposes. 

365.  Benjamin  H.  Hine  and  Anthony  J.  Mundella,    Nottingham,  and  William  Onion, 

same  place— Improvements  in  machineiy  for  the  manufacture  of  textile  and 
looped  fabrics- 

366.  Octavius  Barrett,  50  Wimpole-street,  Middlesex — An  improvement  in  the  construc- 

tion of  tobacco  pipes. 

367.  Thomas  Jennings,  Cork — Improvements  in  stoppers  for  bottles. 

368.  John  Wren.  Tottenham-court-road — An  improved  construction  of  folding  chair  bed- 

stead. 

369.  George  F.  Wilson,  Belmont,  Vanxhall— Improvements  in  preparing  an  oil,  and  in 

the  manufacture  of  candles  and  night-lights. 

Recorded  February  16. 

370.  Francis  Preston,  Manchester — Improvements  in  flyers  for  machinery  for  preparing 

flax  and  certain  other  fibrous  materials. 

371.  Cromwell  F.  Varley,  1  Charles-street,  Somers  Town,  St.  Pancras — A  new  arrange- 

ment or  apparatus  for  transmitting  electric  telegraph  signals. 

372.  John  Bush,  Derby— Improvements  in  locks  and  lock  furniture. 

373.  John  Greenwood,  Irwell  Springs,  near  Bacup,  and  Robert  Smith,  Bacup,  Lanca- 

shire— Certain  improvements  in  sizeiDg,  stiffening,  and  finishing  textile  mate- 
rials or  fabrics. 
374.  Thomas  Snmmerfield,  Birmingham — Invention  for  the  manufacture  of  chromatic 
glass  and  glass-faced  bricks,  which  said  bricks  are  applicable  to  face  works  or 
fronts  of  buildings,  basements,  pilasters,  string  courses,  door  and  window  heads, 
medallions,  cornices,  in  part  or  whole,  or  other  purposes  where  a  superior  finish 
and  durability  are  required— a  part  of  which  is  also  applicable  to  bricks  made 
,  wholly  of  clay. 

375.  John  D.  M.  Stirling,  Camphill,  near  Birmingham— Improvements  in  the  manu- 

facture of  steel. 

376.  James  Pritchard,  Portsea — Improvements  in  the  construction  of  screw  propellers, 

and  machinery  for  driving  the  same. 

377.  George  F.  Wilson,  Belmont,  Vauxhall — An  improvement  in  the  manufacture  of 

lubricating  matters. 

Recorded  February  17. 


37a 

379. 
380. 
381. 


384. 


Thomas  Fawcett,  the  younger,  Lisburne,  Antrim — Improvements  in  weaving  linen 
or  other  fabrics  to  produce  plaits  or  folds  therein. 

Thomas  T.  Macneill,  Mount  Pleasant,  Lowth — Improvements  in  drying  flax,  straw, 
and  other  organic  substances. 

Alfred  Ford,  44  Lowndes-street.  Belgrave-square  -  Certain  improvements  in  manu- 
facturing varnish. 

Henry  Ross,  Nottingham — Improvements  in  machinery  for  the  manufacture  of 
textile  and  looped  fabrics. 

William  Wright,  Wolverhampton  —  Improvements  in  ornamenting  walls  and 
other  similar  surfaces. 

George  Smith,  jun.,  Belfast — Improved  machinery  for  retarding  and  stopping 
railway  carriages. 

George  Wethered,  Maidenhead,  Berkshire — Improvements  in  machinery  or  appa- 
ratus for  shaking  straw. 

Joseph  Hinchliffe,  jun.,  Dam  Side,  near  Halifax,  Yorkshire — Certain  improve- 
ments in  metallic  pistons  for  tightening  or  adjusting  the  packing  of  the  same; 
and  also  improvements  in  the  construction  of  such  pistons. — (Communication.) 

Robert  Holt,  Shaw,  near  Oldham— Certain  improvements  in  machinery  or  apparatus 
for  manufacturing  bricks  and  tiles. 

Ellis  Rowland  and  James  Rowland,  Manchester — improvements  in  cleaning  the 
tubular  flues  of  steam-boilers. 

Moses  Poole,  Avenue-road,  Regent's-park — Improvements  in  boiler  furnaces  and 
other  furnaces. — (Communication.) 


Recorded  February  IS. 
3S9.  Peter  G.  Harris,  Buckingham-street,  Adelphi-  Improvements  in  locomotive  en- 
gines.—(Communication.) 

390.  William  Morrison,  Bowling,  Dumbartonshire— Improvements  in  railway  wheels. 

391.  John  C.  Nesbit,  Agricultural  College,  37  and  3S  Lower  Kennington-lane— Improve- 

ments in  the  manufacture  of  manure. 

392.  Benjamin  W.  Wells,  Windmill-lane,  Camberwell— Improvements  in  printing  floor 

and  other  cloths. 

393.  Edward  Loysel,  Rue  de  Gretry,  Paris— Improvements  in  apparatus  for  obtaining 

infusions  or  extracts  from  various  substances. 

394.  Bashley  Britten,  Anerley,  Surrey  —  Improvements  in  crushing,  pulverizing,  and 

washing  mineral  earths  or  ores,  and  amalgamating  the  gold  and  silver  con- 
tained therein ;  which  said  improvements  are  also  applicable  to  crushing  and 
pulverizing  other  substances. 

Recorded  February  20. 

395.  John  R.Hill,  39  Princes-street,  Stamford-street,  Lambeth — Improvements  in  ma- 

chinery for  pulverizing  metallic  ores,  or  other  similarly  hard  substances. 

396.  Nicholas  Riggenbach,  Basel,  Switzerland— Invention  of  apparatus  for  preventing 

incrustation  in  steam  boilers. 

397.  William  H.  Barlow,  Derby— Improvements  in  securing  and  connecting  the  rails  of 

railways. 

398.  John  Aspinall,  King  William-street— An  improvement  in  machinery  employed  in 

the  manufacture  of  sugar. 

400.  Thomas  Gray,  St.  Clement's-lane,  Strand— Improvements  in  the  manufacture  of 

pulp  from  wood. 

401.  John  Chisholm,  Hollo  way— Improvements  in  the  purification  of  gas. 

402.  James  Beall,  Effingham-place,  Cheshunt,  Herts— Improvements  in  apparatus  for 

suspending  looking-glasses  in  frames. 

403.  Harvey  Hilliard,  Glasgow— Improvements  in  apparatus  for  cleaning  and  sharpening 

table  cutlery. 

404.  Thomas  Towers,  Salford  —  Certain  improvements  in  "marking  boards"  used  in 

connection  with  billiard  and  bagatelle  tables,  for  registering  and  indicating  the 
number  of  games  played. 

405.  William  Milner,  Liverpool— Certain  improvements  in  locks  for  safes,  which  said 

improvements  are  applicable  to  locks  in  general. 
407.  John  Urie,  Glasgow— Improvements  in  photographic  pictures. 

Recorded  February  21. 
40S.  John  Ramsbottom,  Longsight,  near  Manchester— Improvements  in  welding. 

409.  Frederick  Osbourn,  Aldersgate-street—  Certain  improvements  applicable  to  the  cut- 

ting out  of  garments. 

410.  Henry  King,  36  Gilbert-street,  Oxford-street  —  An  improved  mode  of  signalizing 

between  the  guard  and  driver  of  a  railway  train. 

411.  John  Gedge,  4  Wellington-street  South,  Strand— Improvements  in  the  construction 

or  adaptation  of  certain  fittings  for  gas.— (Communication.) 

412.  "Victor  Pernollet,  43  Broad-street,  Golden-square— Improvements  in  machinery  or 

apparatus  for  sorting  or  separating  wheat  and  other  grain  from  different  kinds 
of  grain,  and  for  separating  or  removing  extraneous  matters  from  wheat  and 
other  grain. 

413.  Stopford  T.  Jones,  3  Union-court,  Old  Broad-street— Improvements  to  reduce  and 

wash  minerals,  to  extract  metal  therefrom,  especially  gold. 

414.  Robert  Walker,  Glasgow— Improvements  in  signalling  by  voltaic  electricity,  for 

the  purpose  of  increasing  the  safety  of  railways. 

415.  James  Boydell,  65  Gloucester-crescent,  Regent's-park — An  improvement  in  the  ma- 

nufacture of  hurdles  and  gates. 

416.  Ernst  Gessner,  Aue,  Saxony— Improvements  in  gig  mills. 

417.  James  Smith,  Glasgow— Improvements  in  ornamental  weaving. 

418.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  machin- 

ery for  making  matches.— (Communication.) 

419.  Adam  Dixon,  Smeth wick— Improvements  in  railway  axle  boxes  and  bearing  springs. 

420.  Adam  Dixon,  Smethwick,  Staffordshire— Improvements  in  timber  scaffolding  or 

stageing. 

421.  Anthony  B.  B.  "Von  Rathen,  Wells-street,  Middlesex— Improvements  in  omnibuses, 

for  the  purpose  of  adapting  them  to  be  drawn  by  one  horse,  and  to  be  attended 
by  one  man  only. 

422.  William  Gossage,  Widnes,  Lancashire— Improvements  in  the  manufacture  of  cer- 

tain alkaline  carbonates,  and  in  the  useful  application  of  such  cai-bonates. 

423.  William  C.  T.  Schaeffer,  Stanhope-terrace,  Hyde-park-gardens— An  improved  mode 

of  recovering  the  fatty  matters  contained  in  waste  waters  of  woollen  mills. 
Recorded  February  22. 

424.  William  E.  Newton,  66  Chancery-lane— Improvements  in  fire-arms  and  in  projec- 

tiles.—(Communication.) 

425.  James  Morison,  Paisley— Improvements  in  celestial  and  terrestrial  globes. 

426.  Edward  Taylor,  Kinghorn— Improvements  in  gill-heckles  or  combs  for  treating 

fibrous  materials. 

427.  Damiano  Assanti,  Upper  Berkeley-street — Invention  of  a  means  of  rendering  porous 

substances  waterproof. 

428.  Edward  Massey,  3  Tysoe-street,  Clerk  en  well— Improvements  in  ships'  logs,  known 

as  "  Massey's  patent  ships'  logs." 

429.  Samuel  Colt,  Spring-gardens— Improved  machinery  for  rifling  fire-arms  —  (Partly  a 

communication.) 

430.  James  de  Wolfe  SpuiT,16Kenyon-terrace,  Birkenhead— Improvements  in  distilling 

coals  and  bituminous  and  resinous  substances  and  products  thereof. 

431.  James  Boydell,  65  Gloucester-crescent,  Regent's-park— Improvements  in  applying 

apparatus  to  carriages  to  facilitate  the  draught. 
Recorded  February  23. 

432.  Thomas  Settle,  Bolton-Ie-Moors,  and  Peter  Couper,  same  place— Certain  improve- 

ments in  machinery  or  apparatus  for  preparing,  stabbing,  and  roving  cotton,  and 
other  fibrous  materials. 

433.  Adolphus  Openheimer,  Manchester-Certain  improvements  in  the  manufacture  of 

mohair  velvet  or  mohair  plush. 

434.  Thomas  Robinson,  St.  Helens,  Lancashire— Improvements  in  machineiy  or  appara- 

tus for  raising  and  lowering  goods. 

435.  Joseph  Barling,  7  High-street,  Maidstone— Improvements  in  treating  the  hop  bine, 

and  rendering  it  applicable  to  the  manufacture  of  paper  and  other  articles. 

437.  Thomas  D.  Pruday,  Rupert-street,  Haymarket — Improved  apparatus  for  cooling 

liquids  and  edible  substances. 

438.  William  Hunt,  Lea  Brook  Chemical  Works,  near  Wednesbury — Improvements 

applicable  to  the  utilizing  of  ammonia,  given  off  in  certain  manufacturing  pro- 
cesses. 

439.  Hugh  Stoy,  1  St.  John's-road,  Battersea  Rise,  Surrey — Invention  for  stopping 

engines  and  carriages  on  railways,  and  also  vehicles  of  every  description  on  the 
common  roads. 

440.  Edward  Foard,  39  Nicholas-street,  New  North-road — Improvements  in  furnaces. 

Recorded  February  25. 

441.  Peter  Fairbairn,  Leeds — A  certain  improvement  in  machinery  for  winding  slivers 

of  flax,  tow,  or  other  vegetable  fibrous  materials  into  laps  or  balls. 
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412.  William  Ryder  and  James  Ryder,  Bnlton-le-Moors,  Lancashire — An  improved  com- 
position applicable  to  coating  metals. 
43.  Edward  Kingsbury,  Knightsbridge  —  Improvements  in  apparatus  for  indicating 
the  rise  or  fall  of  water  or  other  liquids  in  ships' holds,  tidal  harbours,  or  other 
vessels  or  pi  aces. 

444.  Samuel  L.  Hardy,  M.D..  Dublin— An  improved  apparatus  for  applying  chloroform 

vapour,  or  other  similar  vapour,  in  certain  cases. 

446.  Charles  Cowper,  20  Southampton- buildings,  Chancery-lane  —  Improvements   in 

furnaces. — (Communication.) 

447.  Charles  Cowper,  20  Southampton-buildings,  Chancery-lane — Improvements  in  the 

manufacture  of  potash  and  soda. — (Communication.) 

445.  John  Banfield,  Birmingham— Improvements  in  apparatus  for  communicating  (while 

riding)  with  the  drivers  or  guards  of  public  or  private  vehicles. 

451.  Cyril  J.  Fisher,  of  the  Temple— Improved  means  of  detecting  forged  or  counterfeit 

bank  notes,  bills  of  exchange,  cheques,  or  other  documents,  labels,  or  trade  marks. 

452.  Edward  II.  Rental,  Heybridge — Improvements  in  ploughs  or  implements  for  cul- 

tivating land. 

453.  Edward  Power  and  Thomas  Knowles,  Birmingham — Improvements  in  watches, 

spring-clocks,  and  time-pieces. 

454.  Thomas  Forsyth,  Wolverton— Improvements  in  furnaces. 

455.  Auguste  E.  L.  Bellford,  16  Castle-street,  Hoi  born— Certain  improvements  in  ma- 

chinery for  dressing  stone- — (Communication.) 

457.  Auguste  E.  h.  Bellford,  16  Castle-street,  Holborn— Certain  improvements  in  en- 

gines for  generating  power  by  means  of  the  expansive  force  derived  from  heated 
air  and  gases,  or  by  means  of  the  expansive  force  of  liquid  carbonic  acid  and 
other  expansible  liquids.—  (Communication.) 

458.  John  Barker,  John  Andrew,  and  William  Hayes,  Salford — Improvements  in  cleans- 

ing sheep's  wool,  mohair,  and  other  animal  fibrous  substances. 

459.  Charles  W.  Siemens,  Adelphia-chambers — Improvements  in  electric  telegraphs. — 

(Partly  a  communication.) 

461.  Genrge  Collier,  Halifax— Improvements  in  twisting  fringes  of  shawls  and  other 

fabrics. 

462.  James  Keenan,  Paris— Improvements  in  forming  blocks  or  surfaces  for  printing.— 

(Communication.) 

463.  Constant  F.  Bekaert,  10  Rue  de  la  Victoire,  Paris — Improvements  in  linseed  oil  for 

painting,  called  "oxygenated  oil." — (Communication.) 

464.  Charles  Lamport,  Workington— Improvements  in  machinery  used  in  shipbuilding. 

465.  James  Boydell,  65  Gloucester-crescent,  Regent' s-park — Improvements  in  the  manu- 

facture of  hurdles  and  fences. 

466.  John  Elder,  Glasgow — Improvements  in  marine  steam-engines. 

467.  Alexandre   Plantin,  25  Thayer-street,  Manchester-square— Improvements  in  the 

arrangement  and  combination  of  apparatus  for  stopping  and  retarding  railway 
trains  and  carriages. 

468.  William  E.  Staite,  Manchester— Improvements  in  the  treatment  and  preparation 

of  madder  and  munjeet  for  dyeing  and  priuting. 

469.  Frederick  Westbrook,  Kensington — Improvements  in  apparatus  for  facilitating  the 

cleaning  of  windows. 

Recorded  February  27. 

471.  Pierre  (Peter)  Fougerat,  Bourdeaux— Improvements  in  paddle-wheels  of  steam 

vessels. 

472.  John  D.  M.  Stirling,  Larches,  near  Birmingham— Improvements  in  the  manufac- 

ture of  tubes  and  cylinders  of  steel. 

473.  Charles  de  Bussy,  45  Mornington-road.  Regent's-park — Improvements  in  machin- 

ery or  apparatus  for  the  amalgamation  of  gold  ores. 

474.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  har- 

rows.— (Communication  from  the  United  States.) 

476.  John  Morrell,  Bradford— Invention  for  stopping  the  tap  of  any  vessel  containing  oil, 

treacle,  or  any  other  liquid,  as  soon  as  the  quantity  required  of  such  oil,  treacle, 
or  other  liquid  has  been  taken  therefrom,  such  quantity  being  ascertained  by 
weight. 

Recorded  February  28. 

477.  Leontide  A.  Pallegoix  and  Alexandre  L.  Bellange,  4  South-street,  Finsbury,  and 

Paris — Improvements  in  treating  wheat  and  other  grain. 

479.  Frederick  S.  Thomas,  17  Cornhill— Invention  of  a  new  rifle  carriage. 

480.  Ellis  Marsden  and  John  Marsden,  Liverpool — Improvements  in  pumps. 

481.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— Improvements  in  the  means  of 

admitting  the  steam  or  other  motive  power  agent  to,  and  exhausting  it  from,  the 
cylinders  of  oscillating  engines.— (Communication.) 
4S2.  John  H.  Rehe,  Bayswater — Improvements  in  machinery  or  apparatus  for  mixing, 
washing,  crushing,  bruising,  reducing,  or  comminuting  various  substances. 

484.  Colin  Mather,  Manchester — An  improvement  in  valves  lor  reducing  the  pressure 

of  steam. 

485.  Andre  L.  Mallet,  52  Rue  de  la  Pepiniere,  Paris— Improvements  in  apparatus  to  de- 

stroy the  effects  of  shocks. 
4S6.  William  Patten,  22  Old  Fish-street— Improvements  in  valves  and  apparatus  for 
supplying  water. 

487.  James  Medwin,  Black  friars-road,  Surrey— An  improvement  in  water-gauges  for 

steam-boilers. 

488.  Edward  C.  Shepard,  Trafalgar-square— Improvements  in  decomposing  water  by 

electric  currents. — (Communication.) 

489.  John  T.  Way,  Holies-street,  Cavendish-square,  and  John  M.  Paine,  Farnham — An 

improvement  in  the  manufacture  of  gas,  and  also  of  a  charred  prodnct. 

490.  Thomas  J.  Johnson,  Spitalfields — Improvements  in  apparatus  for  roasting  malt. 

491.  John  S.  Holbeche,  Sutton  Coldfield,  Warwickshire— Improvements  in  the  construc- 

tion of  invalid  bedsteads,  which  said  improvements  are  also  applicable  for  couches, 
chairs,  and  reclining  seats  or  beds  for  invalid  carriages. 

492.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— An  improved  apparatus 

for  facilitating  the  acquirement  of  the  art  of  reading.— (Communication  from 
Messieurs  Nicolas  Cheron  and  Florimond  Nicolas  Tallempin,  Paris.) 
Recorded  March  1. 

493.  Henry  Gilbert,  Suffolk-street,  Pall-mali— Improvements  in  connecting  and  support- 

ing artificial  teeth. 

494.  Jean  T.  Cortin,  64  New  Compton-street,  Soho-square— Invention  for  soleing  shoes 

and  boots  with  leather  combined  with  gutta  percha  and  wood,  sewed  with  me- 
tallic wire. 

495.  Willielm  Ehrhardt,  Birmingham— Improvements  in  the  construction  of  ordnance 

and  fire-arms,  and  in  loading  the  same. 

496.  Charles  Hargrove,  Birmingham— An  improvement  or  improvements  in  steam 

boiler  and  other  furnaces. 

497.  William  J.  Curtis,  23  Birchin-lane— An  improved  levigating  machine. 

498.  Thomas  H.  Ewbank,  South-square,  Gray's-inn— Improvements  in  the  manufacture 

of  terry  or  looped  fabics,  and  in  machinery  for  producing  the  same. 

501.  John  Sibley  and  Thomas  Sibley,  Ashton-under-Line— Improvements  in  machinery 

or  apparatus  for  cutting  discs  or  circles  out  of  plates  or  sheets  of  metal  or  other 
substances. 

502.  William  and  Joseph  Clibran,  Manchester— Certain  improvements  in  apparatus  for 

regulating  or  governing  the  supply  or  pressure  of  gas,  as  it  is  conducted  from  the 
main  to  the  burners. 


503.  Michel  N.  Illakowicz,  35  Maddox-street— Improvements  in  picture  frames. 

505.  John  S.  Holland,  Woolwich — Improvements  in  locks. 

506.  Thomas  Metcalfe,  19  High-street,  Camden-town — Improvements  in  the  manufac- 

ture of  portable  and  folding  bedsteads,  chairs,  seats,  tables,  and  cots. 
Recorded  March  2 
607.  John  Party,  yr.,  Liverpool— Improvements  in  mills  or  machinery  for  grinding  or 
cutting  bones,  wood,  or  other  like  substances. — (Communication.) 

508.  Richard  V.  Houssart,  29  Dunstan-street,  Kingsland-road,  and  Robert  Houston,  1 

Skinner-street,  Snow-hill — Improvements  in  vessels  to  contain  fluids. 

509.  Hugh  Ellis  and  John  Ellis,  Salford — Improvements  in  machinery  or  apparatus  for 

stretching  and  finishing  woven  fabrics. 

510.  Andrew  Barclay,  Kilmarnock — Improvements  in  lubricating  shafts  and  revolving 

metallic  surfaces. 

511.  Andrew  Barclay,  Kilmarnock — Improvements  in  arranging  and  working  mining 

engines  and  machinery. 

512.  John  Currie,  Glasgow — Improvements  in  the  treatmentand  grinding  of  grain  and 

the  products  thereof. 

513.  Thomas  Dawson,  King's  Arms-yard— Improvements  in  umbrellas  and  parasols. 

514.  John  Tann,  Minerva-terrace,  Hackney-road — Improvements  in  the  construction  of 

locks. 

Recorded  March  3. 
516.  Timothy  Yates  and  Rufus  Yates,  Bury,  Lancashire— Improvements  in  looms. 
518.  Lorenz)  Tindall.  Scarborough,  Yorkshire — Improvements  in  churns. 
52u.  George  Spill,  Old  Farm  House,   Stepney — Improvements  in   the    application  of 

waterproof  hatbands  to  the  manufacture  of  hats. 

521.  William  E.  Newton,  66  Chancery-lane — Improved  machinery  for  measuring  and 

folding  cloth  and  other  fabrics  or  manufactured  materials.— ('Communication.) 

522.  Caleb  Bloomer,  West  Bromwich,  Staffordshire — Improvements  in  spikes  and  bolts. 

523.  Joseph  Bour,  4  Cullum-street — Improvements  in  evaporating  saccharine  liquids. 
624.  William  Vaughan,  Stockport,  and  John  Scattergood,  Heaton  Norris— Certain  im- 
provements in  machinery,  apparatus,  or  implements  for  weaving. 

Recorded  March  4. 

526.  Charles  Nightingale,  Wardour-street,  Soho— Improvements  in  the  mode  of  curling 
horse  hair  and  other  materials. 

528.  Richard  Madeley,  Birmingham— An  improvement  or  improvements  in  the  joints 
and  framing  of  metallic  and  other  bedsteads,  chairs,  sofas,  couches,  and  such  other 
articles  as  are  or  may  be  used  for  sitting,  lying,  and  reehning  upon. 

530.  Herman  D.  Mertens,  Margate — Improvements  in  working  steam-engine  valves. — 
(Communication.) 

532.  John  K.  Stuart,  Glasgow — Improvements  in  hats  and  other  coverings  for  the  head. 
Recorded  March  6. 

534.  John  Warhurst,  Hollingworth,  Chester— Improvements  in  steam  boilers. 

538.  Thierry  Hubert  de  Nivelles,  Foley-place — Invention  of  certain  apparatus  for  sepa- 
rating metallic  from  earthy  and  other  substances,  and  for  classifying  metallic  sub- 
stances according  to  their  specific  gravities. 

540.  Pierre  Amable  de  St.  Simon  Sicard,  Paris— Improvements  in  purifying  sea  and 
other  water. 

542.  Benjamin  Brokenshar,  St.  Austell,  Cornwall — An  improved  amalgamator. 
Recorded  March  7. 

544.  William  Clay,  Liverpool — An  improved  mode  of  manufacturing  axles,  shafting, 
and  other  like  solid  articles,  which  present  a  round  figure  in  cross  section. 

546.  George  Chant,  Stoke-sub-LIamdon,  Somersetshire— Invention  of  a  fan-parasol  or 
sun -shade. 

Recorded  March  8. 

548.  Henry  B  Barlow,  Manchester — Improvements  in  waterproofing  and  finishing  textile 
fabrics  and  yarns.— (Communication.) 

550.  George  Beardsley,  Coal  Pit-lane,  Nottingham— Improvements  in  round  or  circular 
machinery  for  the  manufacture  of  textile  and  looped  fabrics. 

552.  John  D.  Brunton,  Truro,  Cornwall — Improvements  in  windguards  or  chimney  tops 
for  promoting  ventilation  in  fire-place  flues. 

556.  Guiseppi  Devincenzi,  Grosvenor-street — An  improvement  in  producing  ornamented 
and  figured  surfaces,  and  surfaces  for  printing  from. 

558-  William  Warne,  Lower  Blowing  House,  St.  Austell,  Cornwall — Improvements  in 
tubular  steam  boilers  or  generators. 

560.  John  Blair,  Irvine — Certain  improvements  in  beds  or  couches,  and  other  articles  of 
furniture. 


fl§5"  Information  as  to  any  of  these  applications,  and  their  progress,  may  "be  had  on  appli- 
cation to  the  Editor  of  this  Journal. 


TO  READERS  AND  CORRESPONDENTS. 

***  In  consequence  of  our  receiving  frequent  inquiries  as  to  the  local  agents  of  the 
Practical  Mechanic' s  Journal,  we  think  it  proper  to  remind  our  readers  that  every  respect- 
able bookseller  is  an  agent  for  the  work.  We  should  recommend  intending  subscribers 
to  obtain  from  the  Publisher,  or  from  the  Editor's  Offices,  either  the  "Illustrated  Index" 
or  the  "  Illustrated  Prospectus"  of  the  published  volumes.  The  inquirer  will  thus  gain 
all  necessary  information  as  to  the  general  character  of  the  work,  whilst  he  will,  at  the 
same  time,  be  able  to  give  his  bookseller  accurate  instructions  for  obtaining  it. 

Vacuum. — His  double-acting  pump  is  nothing  new ;  but  it  would,  no  doubt,  have  the 
effect  which  our  correspondent  mentions.  The  difficulty  would  be  with  the  restricted 
condenser  room. 

J.  G.  W. — Our  correspondent  apparently  overlooks  the  fact,  that  the  patent  to  which  he 
refers  had  been  secured  prior  to  the  publication  of  his  sketch.  The  error  was  not  the 
engraver's.    It  was  in  the  original  drawing. 

C.  C,  Clitheroe — We  regret  that  we  cannot  aid  him  in  the  way  he  proposes.  He  will 
see  that  we  have  attended  to  his  second  proposition. 

Received. — "  The  Electro-Magnetic  Telegraph,"  by  L.  Turnbull,  M.D.— "On  the  Ap- 
plication of  Cast  and  Wrought-Iron  to  Building  Purposes,"  by  W.  Fairbairn — "  Practical 
Remarks  on  the  Warming,  Ventilation,  and  Humidity  of  Rooms,"  by  Francis  Lloyd. 

J.  E.,  Hull. — We  are  afraid  there  is  very  little  novelty  in  his  plan. 

American  Polytechnic  Journal. — Duplicate  copies  of  No.  1,  vol.  3,  of  this  periodical, 
have  reached  us,  with  a  charge  of  Is.  6d.  for  carriage.  We  cannot  afford  to  receive  such 
contributions  at  such  a  cost. 

E.  J.— His  envelope  would  take  more  paper,  and  would  be  more  costly  to  make,  than 
either  the  common  or  improved  plans.  It  would  also  involve  some  additional  trouble  to 
the  user  in  the  insertion  of  the  tail. 

W.  H.  P. — The  plan  he  proposes  is  in  use  in  many  larpe  manufactories  and  warehouses. 
The  expense  is  a  drawback ;  and  it  must  be  remembered  that  fires  not  infrequently  get 
firm  hold  of  buildings  before  alarm  is  given,  when  the  best  possible  supply  of  water  would 
be  of  slight  avail. 

J.  L.  A. — Tin,  lead,  and  antimony.  Tin  is  the  basis  of  all  these  compositions,  the  pro- 
portions of  the  admixtures  being  variable,  to  suit  the  particular  work.  The  screwkey  is 
not  patented.    We  shall  forward  the  index  when  fully  completed. 
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THE  ROYAL  PANOPTICON  OF  SCIENCE  AND  ART. 

^  OST  of  our  readers  will 
remember  the  queer- 
looking  building  in 
Leicester  Square, 

showing  in  front  a 
grotesque  mixture  of  Sara- 
cenic architecture,  with  feu- 
dal emblazonments,  and  the 
most  modern  ornament,  hav- 
ing two  upstart  minaret- 
looking  towers  at  the  north 
and  south  extremities.  They 
may  also  have  some  recol- 
lection that  this  mongrel 
building  was  destined  to  be 
devoted  to  the  arts  and 
sciences.  The  facade  of  the 
building  speaks  for  itself,  and  we  are  not  disposed  to  quarrel  with  it, 
for  anything  new  in  these  times  is  not  to  be  discouraged.  A  handbook, 
published  by  the  authorities,  enters  into  all  details,  and  attempts  some 
reasons  for  the  mode  of  external  decoration  adopted.  How  very  original 
some  of  these  are,  will  be  observed  by  what  follows.  Describing  the 
illuminated  armorial  bearings  of  the  institution  itself,  which  figure  among 
the  rest,  the  handbook  tells  us  that  "  the  quarterings  represent  the 
apple  of  Newton,  figurative  of  the  highest  order  of  philosophical  reason- 
ing set  in  train  by  the  veriest  accident;  the  egg  of  Columbus,  symbolical 
of  the  victory  of  unaided  genius  over  the  most  powerful  antagonism; 
and  the  lamp  of  Galileo,  the  oscillations  of  which  induced  him  to  inves- 
tigate the  laws  of  vibratory  motion — this  led  directly  to  the  use  of  the 
pendulum,  and  indirectly  to  results  in  the  highest  degree  important. 
The  supporters,  a  student  and  a  mechanic,  constitute  a  pictorial  and  un- 
mistakeable  solution  of  the  Latin  motto,  '  mente  et  manu ;'  the  crest 
supplies  the  chief  instrument  for  each,  a  pen  to  be  directed  by  a  culti- 
vated mind,  and  a  hammer  to  obey  the  guidance  of  an  experienced  hand !" 
We  think  the  general  body  of  heraldic  tailors  cannot  but  admire  the 
skill  and  taste  that  are  thus  shown  to  have  been  employed,  not  without 
pains,  be  it  observed,  in  the  invention  of  this  new  cut  of  coat,  and  its 
suitableness  to  external  decoration  of  a  presuming  edifice. 

The  institution  was  opened  to  the  public  on  the  18th  of  March,  as  a 
companion  hall  of  science  and  art  with  the  Royal  Polytechnic. 

The  interior  rotunda,  keeping  up  the  Saracenic  style,  combined  with 
imitated  decorations  of  the  Spanish  moor,  glitters  with  blue,  and  crimson, 
and  green,  and  white,  and  gold,  which  altogether  presents  a  strange- 
looking  framework  to  the  essential  English  bazaar  appearance  of  the 
several  stalls  surrounding  the  galleries.  The  colouring,  however,  al- 
though exceedingly  rich,  does  not  fatigue  or  distress  the  eye. 

From  the  peculiar  method  of  ornamenting  the  glass  light  on  the  apex 
of  the  dome,  a  very  pretty  starry  effect  is  produced  at  night,  giving 
great  relief  to  the  eye  as  it  wanders  over  the  rainbow  and  golden  hues 
which  meet  it  elsewhere  on  all  sides.  The  effect  of  this  gorgeous  oriental 
decoration  is  very  different  by  day  and  by  night.  The  harmony  of 
colour  is  be3t  shown  when  the  sun  shines ;  but  the  greens  and  the  reds, 
by  gas  light,  (somewhat  stinted,  by-the-by,)  aided  by  the  gilding  are 
very  rich. 

A  fountain  (evidently  conceived  as  a  centre  ornament  of  attraction)  is 
certainly  a  great  feature.  It  throws  a  single  jet  of  water  upwards  of  ninety 
feet,  and  several  side  jets  of  less  force.  It  has  an  elaborately  designed  basin, 
composed  of  gold  and  coloured  glass  tessera  and  marbles,  which,  under 
a  bird's-eye  view  from  the  lower  gallery,  has  a  gorgeous  appearance,  in 

keeping  with  the  tout  ensemble.     It  is  worthy  of  remark,  that  the  water 
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is  supplied  from  an  Artesian  well,  sunk  on  the  premises  through  the 
basin  of  the  London  clay,  which  on  this  spot  is  160  feet  thick. 

First  among  the  few  statues  in  marble  which  ornament  the  building, 
is  to  be  noticed  one  by  Monti,  of  the  Peri — 

"  Down  the  blue  vault  the  Peri  flies, 
And,  lighted  earthly  by  a  glance 
That  just  then  broke  from  morning's  eyes, 
Hung  hovering  o'er  the  world's  expanse." 

The  sculptor  has  veiled  the  face  after  the  manner  of  the  eccentric 
"  Veiled  Vestal "  of  the  Great  Exhibition.  The  present  statue  is  in  all 
respects  much  more  commendable  than  the  latter ;  but  whether  it  will 
ever  become  as  popular  or  not  is  very  questionable,  in  consequence,  as 
we  believe,  of  the  trick  of  art  displayed  in  its  execution — the  veiling 
being  nothing  better  than  a  trick,  admiration  becomes  almost  exhausted 
at  a  first  view,  which  is  exactly  the  reversed  effect  of  a  great  work.  It  is, 
however,  very  chaste  in  conception,  and  delicately  chiselled.  Gandolph 
of  Milan  has  here  also  his  statue  of  "  The  Bashful  Beggar"  —which  has 
the  same  inherent  artistic  defect  as  the  other  veiled  figure — each  is  "  a 
mere  specimen  of  dextrous  workmanship."  There  are  one  or  two  other 
marbles,  and  several  pleasing  casts.  Among  the  latter  may  be  men- 
tioned, "  Early  Sorrow,"  "  Cupid,"  "  Psyche,"  and  his  pretty  "  Day 
Dream,"  by  MacDowell,  R.A. ;  a  Nymph  and  a  Hunter,  by  E.  H.  Bailey, 
R.A. ;  "  Caractacus,"  by  "W.  C.  Marshall,  R.A.,  and  his  well-known 
"  Sabrina;"  Mr.  Theed's  "  Narcissus  "  and  "  Rebecca;  "  The  Suppliant," 
by  H.  Weekes,  R.A.;  and  Mr.  Stephens'  "St.  Michael"  and  "Deer 
Stalker,"  both  deservedly  favourites. 

There  is  an  ingenious  apparatus  for  lifting  persons  desirous  of  visiting 
the  photographic  gallery  at  the  top  of  the  building,  without  the  fatigue 
of  walking  up  stairs.  It  is  constructed  to  slide  up  and  down  a  central 
square  column — a  principle  of  movement  which  is  not  the  best,  we  think, 
that  might  have  been  adopted. 

The  chandeliers  surrounding  the  lower  gallery  are  very  tastefully  de- 
signed, and  have  a  novel  effect,  both  by  day  and  night — the  material 
being  perforated  brass,  and  the  principle  of  construction  similar  to  that 
exhibited  in  those  in  the  New  Palace  at  Westminster. 

The  stalls  before  mentioned  line  the  walls  of  each  of  the  two  great 
galleries,  and  unpleasantly  suggest  the  idea  of  a  better  kind  of  bazaar. 
But  although  at  all  the  stalls  articles  may  be  purchased,  most  of  those 
as  yet  "  opened"  have  each  some  little  machine  or  contrivance  in  motion, 
or  something  is  being  done  which,  to  the  far  greater  majority,  cannot 
but  prove  interesting  for  a  time.  Thus,  we  have  a  silk  and  steel  bead 
purse  weaver,  examples  of  the  stitching  or  sewing  machine,  silk  looms, 
small  steam-engines,  stereoscopes,  &c,  or  specimens  of  some  new  pro- 
duction of  art  or  manufacture  for  personal  use. 

An  organ  occupies  a  very  large  space,  and  is  in  a  form  externally  very 

much  out  of  the  ordinary  and  unmeaning  row  of  gilded  pipes  which 

worry  and  annoy  the  eye  so  in  our  cathedrals  and  other  places.     It 

partakes  of  the  style  of  decoration  around.    Upon  the  front  we  read— 

"  Hinc  venti  dociles  resono  se  carcere  solvunt, 
Et  cantum  accepta  pro  libertate  rependunt." 

This  organ  surpasses  in  size,  tone,  and  comprehensiveness,  every  organ 
in  the  metropolis.  It  consists  of  four  manuals,  each  from  C  C  to  A  in 
alt,  and  a  pedal  organ  from  C  C  C  to  F,  thirty  notes.  It  contains  sixty 
stops,  we  are  told,  seven  couplets,  ten  composition  pedals,  one  crescendo 
pedal,  and  4,004  pipes,  with  seven  bellows  of  different  pressures  of  wind 
worked  by  steam.  The  swells,  choir,  and  solo  organs  have  duplicate 
manuals,  so  that  three  performers  can  play  together.  Several  decided 
improvements  have  been  introduced.  The  adaptation  of  pneumatic  ar- 
rangements to  the  draw  stops  is  not  the  least  of  such  improvements.  Its 
dimensions  are,  in  feet — width  36,  height  48,  depth  28.  All  the  stops,  it 
appears,  extend  throughout  the  manuals,  except  the  vox  angelica,  which 
rests  at  tenor  C. 

The  enormous  plate-glass  electrical  machine,  designed  by  Mr.  Clarke, 
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with  its  accompaniments  of  Lcyden  jars,  occupies  a  prominent  position 
in  the  area  of  the  rotunda.  It  is  the  largest  electrical  machine  ever 
constructed;  hut  whether  the  benefits  to  science  which  may  result  from 
it  will  he  tantamount  to  the  labour  bestowed  upon  its  erection,  remains 
to  be  proved.  For  displaying  very  brilliant  effects  to  a  large  assembly, 
we  know  that  a  far  less  machine  suffices ;  while  all  the  phenomena  may 
be  elicited  by  the  private  individual  from  an  instrument  that  might  be 
shut  up  in  a  tea-caddy. 

The  frame  for  a  diving-bell  is  fixed,  and  possesses  the  advantage  of 
exposing  to  view  on  the  surface  of  the  ground  all  the  operations  of  the 
diver  at  the  bottom. 

Whitehouse's  musical  narrator  is  not  so  generally  known.  The  electric 
current  is  made  to  jot  down  every  note  of  the  most  rapid  passage,  while, 
at  the  same  instant,  it  divides  the  surface  of  the  prepared  paper,  or  other 
fabric,  into  the  usual  lines  and  spaces,  ruling  also  faint  lines  for  the 
higher  and  lower  notes.  The  most  rapid  change  of  time  and  key  is 
recorded,  together  with  the  flats,  sharps,  and  accidentals,  and  the  relative 
value  of  every  note  of  any  musical  instrument. 

A  very  striking  statuary  marble  chimney-piece  and  looking-glass 
frame  en  suite,  ornament  one  part  of  the  rotunda. 

There  is  one  set  of  machines  that  will  be  very  popular,  we  think. 
They  are  those  for  boring,  sawing,  and  shaping  iron,  which  can  ordinarily 
be  seen  in  motion  only  at  the  establishments  of  first-class  engineers, 
into  which  few  persons  think  of  going. 

Several  good  examples  of  the  enormous  power  of  steam  in  propelling 
machinery  are  thus  exhibited,  among  which  are  Whitworth's  patent 
self-acting  duplex  lathe,  the  peculiar  principle  of  which,  as  our  readers 
are  aware,  is  the  employment  of  a  cutting  tool  at  the  back  of  the  lathe 
opposite  the  tool  in  front,  and  in  inverted  positions  to  each  other.  Another 
example  is  the  same  gentleman's  patent  self-acting  universal  shaping 
and  planing  machine,  used  here  for  shaping  and  planing  levers,  cranks 
straps,  crossheads,  &c,  having  five  independent  self-actions — viz.,  for 
flat,  vertical,  angular,  and  circular  work,  and  for  internal  curves.  Such 
machines  as  these  form  mechanical  curiosities  to  the  general  public. 

The  whole  of  the  machinery  in  motion  is  worked  by  an  engine  of 
twelve  horse  power,  placed  on  the  basement  of  the  building. 

An  isolated  canopied  box,  with  gilded  brass  framing  and  crimson 
velvet  and  satin  draperies,  embroidered  with  gold,  is  placed  on  the  first 
gallery,  immediately  in  front  of  the  organ,  for  the  exclusive  use  of  her 
Majesty  and  the  Royal  Family. 

A  few  insignificant  specimens  of  painted  glass  are  fixed  up  against  a 
portion  of  the  west  windows. 

In  the  north  lecture-room  are  arranged  a  few  tolerable  cabinet  paint- 
ings, but  which,  from  their  necessary  position  on  the  walls,  cannot  be 
very  conveniently  seen.  This  room  is  reserved  for  lectures  relating  to 
literature  and  the  fine  arts,  including  music.  Here  again  we  have  an 
overlooking  motto — 

"  Nulla  setas  ad  perdiscendum  sera." 

The  south  lecture-room,  to  be  devoted  to  natural  philosophy,  is  rather 
larger,  and  of  a  better  form  than  the  other;  but  both  are  restricted  in 
size. 

From  the  upper  and  outer  gallery  of  the  minarets,  very  good  views  are 
obtained  of  the  adjoining  locality,  including  the  Thames. 

We  are  glad  to  hear  that  the  institution  has  been  adequately  furnished 
with  the  requisites  for  a  public  school  of  practical  engineering — an  im- 
portant want  in  these  times,  when  the  means  are  scanty  of  getting  a 
youth  of  moderate  wealth,  but  of  otherwise  adequate  resources,  into  proper 
training  for  this  pursuit. 

The  building  is  warmed  with  Gumey's  warming  battery. 

An  umbrella  and  cloak  room,  and  other  conveniences  (more  often  over- 
looked in  such  establishments),  add  very  much  to  the  comfort  of  a  visitor 
from  a  distance. 

We  regret  that  the  handbook  should  have  contained  anything  but  a 


bare  narration  of  facts.  It  is  a  puff,  a  la  Moses,  in  almost  every  respect. 
Every  portion  of  the  building  and  its  contents  forms  a  distinct  subject  of 
puff  to  the  handbook  writer;  nothing  is  left  for  the  exercise  of  the 
visitor's  judgment.  All  is  either  "  elegantly  finished,"  "  beautiful," 
"  richly  ornamented,"  "  chastely  conceived,"  or  "  dextrously  executed." 
Criticism  is  thus  first  strenuously  invited,  and  then  authoritatively 
bowed  out.  It  is,  however,  worth  the  shilling  for  the  proper  matter  it 
contains. 

The  promises  held  out  are  yet  more  than  the  present  performance.  It 
is  rather  to  be  regretted  that  the  whole  was  not  completed  at  once.  The 
writer  of  the  handbook  says,  "  maturity  of  arrangement  has  superseded 
the  crudeness  of  precipitancy;"  but  that  there  should  be  any  promise  to 
fulfil,  is  a  proof  that  the  writer's  judgment  has  given  place  to  a  grandilo- 
quence meaning  nothing. 

One  feature  is  deserving  of  approving  notice — namely,  the  philoso- 
phical apparatus  for  hire.  Each  piece  has  affixed  to  it  an  estimated 
value ;  upon  this  five  per  cent,  is  placed  as  the  terms  of  loan — the  bor- 
rower making  a  deposit,  and  compensating  for  breakage  and  other 
damage. 

"  One  ought  every  day,"  says  Goethe,  "  to  hear  good  music,  read  a 
good  poem,  see  a  fine  picture,  and  speak  a  few  reasonable  words,"  for 
the  mere  purpose  of  keeping  up  a  healthy  and  progressive  stimulus,  or 
rather  conservative  check,  to  retrogression.  As  a  little  of  most  of  these 
matters  may  be  experienced  within  the  walls  of  the  Royal  Panopticon — 
although  it  at  present  neither  bewilders  us  with  magnificence,  nor  super- 
sedes our  ancient  friend  the  Polytechnic — we  cordially  wish  it  success. 


STEAM-HEATING  APPARATUS  FOR  WATER. 
{Illustrated  by  Plate  149.) 

The  economical  production  of  hot  water,  or  indeed  the  application  of 
heat  for  warming  or  drying  purposes  of  any  kind,  on  the  large  scale,  as 
in  manufactories  and  print-works,  has  always  been  an  acknowledged 
difficulty.  The  calico-printer,  in  particular,  feels  the  expense  and  annoy- 
ance involved  in  driving  off  the  masses  of  aqueous  matter  with  which 
his  goods  must  necessarily  be  treated.  Indeed,  if  there  is  one  only  point 
which,  more  than  another,  is  an  especial  source  of  trouble  and  inconve- 
nience in  nearly  all  branches  of  industrial  pursuits,  it  is  this  one  of  the 
application  of  heat  for  the  purposes  of  evaporation.  Now,  although  we 
do  not  profess  to  be  able  to  provide  a  wholesale  remedy  for  what  appears 
for  the  most  part  to  be  an  unavoidable  evil,  we  are  yet  glad  to  be  in  a 
position  to  show  how  large  quantities  of  heated  water,  of  any  reasonable 
temperature,  maybe  obtained,  at  an  economical  rate,  far  surpassing  that 
of  any  arrangement  hitherto  published.  We  refer  to  the  steam-heater 
of  Messrs-  Maitland  and  Gorrie,  of  which  apparatus  we  present  three 
views  in  detail  in  our  Plate  149. 

This  ingenious  and  economically  effective  contrivance,  has  been  more 
especially  designed  for  heating  large  quantities  of  water  for  manufactur- 
ing and  horticultural  purposes,  the  object  of  the  inventors  being  the  ex- 
posure of  a  very  large  extent  of  liquid  surface  to  the  direct  action  of  a 
body  of  steam.  To  this  effect,  the  vessel  in  which  the  operation  is  carried 
on  is  divided  horizontally  by  a  number  of  perforated  plates  or  discs,  to 
which  are  fitted  numerous  small  tubes,  rising  a  short  distance  above  the 
surface  of  the  plates.  The  steam,  which  enters  by  a  pipe  at  the  bottom 
of  the  vessel,  ascends  through  these  tubes,  whilst  the  water,  which  is 
introduced  by  a  pipe  at  the  top  of  the  vessel,  descends  from  plate  to  plate, 
by  means  of  dripping  pipes,  the  upper  edges  of  which  are  a  short  distance 
above  the  plate,  whilst  their  lower  extremities  dip  into  cups  upon  the 
plate  below,  these  cups  preventing  the  ascent  of  the  steam  through  the 
dripping  pipes.  The  dripping  pipes  and  cups  are  placed  alternately  at 
each  end  of  the  plates,  so  that  the  water  has  to  traverse  the  whole  length 
of  a  plate  before  it  can  find  its  way  to  the  plate  below.  The  dripping 
pipes  and  cups  maybe  dispensed  with,  and  the  water  allowed  to  descend 
through  openings  where  the  pipes  would  be  if  pipes  were  used ;  it  is,  how- 
ever, preferred  to  have  the  pipes  and  cups  in  such  apparatus.  By  these 
means  an  immense  liquid  surface  is  exposed  to  the  direct  action  of  the 
steam,  whilst  the  currents  of  water  and  steam  do  not  interfere  with  each 
other,  and  all  regurgitation  and  noise  is  avoided.  The  steam  in  its 
ascent  becomes  condensed,  and  mingles  with  the  water,  which  passes  off 
in  a  heated  state  by  a  siphon  or  weighted  valve  at  the  bottom  of  the  ves- 
sel. Pipes  are  provided,  communicating  with  the  under  sides  of  the  plates, 
to  allow  the  air  to  pass  off  and  give  place  to  the  steam. 
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Fig.  1  on  our  plate  is  a  vertical,  and  fig.  2  is  a  horizontal  section  of 
the  apparatus ;  fig.  3  is  a  front  elevation  of  a  steam  boiler,  such  as  may- 
serve  to  supply  the  necessary  steam.  The  actual  heating  apparatus 
consists  of  a  chamber  divided  horizontally  into  compartments,  each  com- 
partment being  composed  of  a  frame,  a,  of  stout  wooden  planks,  held 
together  by  horizontal  tie-rods,  B,  whilst  the  entire  series  of  compart- 
ments are  bound  together  into  one  firm  structure  by  vertical  tie-rods,  c, 
and  transverse  cast-iron  bars,  d,  the  whole  resting  upon  brick  walls,  e, 
or  other  convenient  substructure  or  support.  Each  compartment  is 
divided  off  from  the  adjoining  ones  by  a  diaphragm  of  thin  copper  or 
other  suitable  material,  such  diaphragms  being  secured  between'  the 
framing  of  each  compartment.  The  lowest  diaphragm,  f,  forms  the 
bottom  of  the  vessel,  and  is  formed  with  a  single  aperture,  a,  for  the 
egress  of  the  heated  water  by  the  siphon-shaped  pipe,  h.  The  steam 
for  effecting  the  heating  operation  is  introduced  immediately  above  the 
bottom  or  diaphragm,  f,  by  the  pipe,  i,  which  is  in  communication  with 
the  steam  boiler,  j,  and  is  furnished  with  valves,  k,  whereby  the  supply 
of  steam  can  be  regulated.  The  remainder  of  the  diaphragms,  l,  with 
the  exception  of  the  top  one,  5f,  are  each  perforated  at  short  intervals, 
short  tubes,  s,  being  fitted  into  the  perforations  on  the  upper  sides  of 
the  diaphragms.  In  the  present  example,  there  are  about  one  hundred 
pipes  on  each  diaphragm,  each  pipe  being  about  an  inch  and  a  half 
long,  and  an  inch  in  diameter.  Into  each  of  the  diaphragms,  l,  is 
also  fitted  a  dripping  pipe  or  tube,  o,  which  is  of  much  larger  diameter 
than  the  pipes,  s,  and  rises  slightly  above  them,  whilst  its  lower  end 
is  at  about  the  same  distance  above  the  next  lower  diaphragm,  and  is 
immersed  in  a  cup,  p,  fixed  upon  the  upper  side  of  the  latter. 

This  arrangement  of  dripping  pipe  and  cup,  without  in  the  least  im- 
peding the  passage  from  diaphragm  to  diaphragm  of  the  descending 
water,  effectually  prevents  the  ascent  of  the  steam,  which  consequently 
finds  its  way  through  the  pipes,  x,  bubbling  up  through  the  shallow  film 
of  water  which  is  maintained  above  the  mouths  of  the  pipes,  n,  in  con- 
sequence of  the  slightly  greater  height  of  the  pipes,  o,  provided  for  the 
water's  descent.  The  dripping  pipes  and  cups,  o  p,  are  placed  alternately 
at  the  opposite  ends  of  the  diaphragms,  l,  so  that  the  water  is  constrained 
to  traverse  each  diaphragm  in  succession  during  its  descent.  The  ar- 
rangement described  renders  the  opposed  currents  of  steam  and  water 
entirely  independent  of  each  other,  so  that,  although  the  steam  acts 
directly  on  a  very  extended  surface  of  water  passing  through  it  in  nu- 
merous small  jets,  it  does  not  at  all  impede  the  easy  and  continuous 
flow  of  the  latter  through  the  apparatus.  In  rising  through  each  dia- 
phragm, the  steam  becomes  condensed  and  mingles  with  the  water;  and 
as  the  cold  water  is  introduced  at  the  top,  this  condensation  is  equally 
gradual  and  perfect;  the  water  as  it  descends  meeting  with  more  and 
more  heat  at  each  step,  and  the  rising  steam,  as  it  gradually  parts  with 
its  heat,  still  finding  the  water  through  which  it  has  to  pass  in  a  suffi- 
ciently cold  state  to  extract  more  heat  from  it.  The  top  diaphragm  is 
formed  without  the  pipes,  n,  but  has  a  dripping  pipe,  q,  by  which  the 
water  passes  to  the  compartment  below.  The  top  of  this  pipe,  Q,  is 
covered  by  a  rose,  p.,  which  prevents  the  ingress  of  foreign  matters  along 
with  the  water.  The  cold  water  is  introduced  by  the  pipe,  s,  and  flows 
over  the  diaphragm,  H,  passing  thence  by  the  rose,  p.,  and  pipe,  q,  to  the 
compartment  below.  Each  of  the  diaphragms,  L,  and  also  the  top  one, 
si,  is  provided  with  a  pipe,  T,  rising  considerably  above  the  level  of  the 
water  in  each  compartment.  This  is  intended  more  especially  for  the 
upward  escape  of  the  air  set  free  from  the  water  whilst  being  heated. 
These  pipes  are  placed  alternately  at  the  opposite  ends  of  the  dia- 
phragms, L. 

This  system  of  heating  is  chiefly  intended  for,  and  Explicable  to, 
heating  large  quantities  of  water  for  breweries  and  distilleries,  baths 
and  washing  establishments,  and  to  horticultural  purposes,  as  the  water 
is  rendered  much  softer  than  that  heated  by  the  ordinary  modes,  whilst 
much  less  fuel  is  required  to  raise  the  water  to  a  given  temperature. 

But  it  is  also  excellently  adapted  for  general  warming  purposes,  where 
a  large  extent  of  surface  has  to  he  traversed  by  the  heating  body.  The 
enormous  area  of  the  Sydenham  Crystal  Palace,  for  instance,  would 
furnish  a  splendid  field  for  the  adoption  of  the  new  system,  and  it  would 
certainly  seem  that  this  gigantic  building  might  be  thus  heated  at  a  less 
cost  than  by  any  other  known  process.  This  heater  is  now  in  active 
operation  at  the  Carsebridge  Distillery,  near  Alloa ;  one  is  also  about  to 
be  erected  at  Lord  Panmure's  seat,  Brechin  Castle,  Forfarshire. 


CHANGE  WHEELS  FOR  SCREW-CUTTING. 

A  table  of  wheel  settings  for  screw-cutting  purposes,  to  work  with  the 
Vuixt  relative  number  of  wheels,  is  of  such  general  usefulness  to  the  en- 
gineer and  machinist,  that  we  feel  peculiarly  gratified  in  being  able  to 


lay  before  our  readers  the  following  excellent  tabulated  system,  calculated 
by  Mr.  G.  P.  Renshaw. 

This  set  of  seventeen  change  wheels  gives  the  greatest  number  of 
threads  in  a  regular  series  for  matching  screws  and  screw-wheels,  awk- 
ward combinations  being  rejected,  viz.,  20,  25,  30,  46,*  55,  58,*  60,  62,* 
65,*  70,  74,*  80,  85,*  90,  95,*  100,  120.  A  set  of  the  ten  wheels,  not 
marked  with  an  asterisk,  will  cut  all  the  threads  not  so  distinguished  in 
the  table  ;  namely,  1  to  12  consecutively,  with  their  fractions  and  mul- 
tiples, which  include  all  the  general  and  standard  threads ;  or,  adding 
05,  85,  and  95  (using  in  all  thirteen  wheels),  from  1  to  20.  The  guide- 
screw  is  equivalent  to  2J  threads  per  inch,  hut  a  finer  or  coarser  pitch 
may  be  used,  the  number  of  threads  per  inch  stated  in  the  table  being 
then,  of  course,  in  proportion.  Where  only  two  wheels  are  given,  a 
subsidiary  wheel  is  required  to  connect  them.  The  stud  wheels  are  so 
arranged  as  to  clear  the  shafts  when  the  diameters  of  the  latter  do  not 
exceed  about  one-eighth  of  the  diameter  of  the  120  wheel. 
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Threads  of  intermediate  pitches  are  readily  matched  by  means  of  a 
short  inclined  plane  at  the  end  of  the  guide-screw,  the  plane  acting  on 
the  bearing  of  the  screw,  and  being  adjustable  for  obliquity. 

In  ordinary  lathes  for  screw-cutting,  when  worn,  play  will  occur  be- 
tween the  threads  of  the  guide-screw  and  those  of  its  box ;  also,  a  screw 
which  has  been  much  used  for  sliding  heavy  work,  can  scarcely  be  de- 
pended on  for  accuracy  in  screwing.  To  meet  these  defects,  Mr.  Ren- 
shaw  has  made  the  guide-screw  of  a  lathe  (intended  also  for  planing  on 
his  composite  principle)  double-threaded,  and  its  box  in  two  halves,  one 
of  these  being  adjustable  in  the  rest  saddle,  by  means  of  a  fine  pitched 
circumscribing  thread  and  notched  flange ;  all  play  is  thus  prevented, 
and,  further,  the  alternate  pairs  of  the  faces  can  be  used  for  light  and 
rough  work  respectively,  as  marked  on  the  face  of  the  box. 


PHOTOGRAPHIC  PICTURES  IN  RELIEF. 

HE  modern  art  of  "  sun-painting"  has  received 
a  most  wonderful  development  from  the  in- 
vention, and  reduction  to  practice,  of  the 
collodion  and  albumen  processes,  with  plain 
glass  as  the  solid  material  or  holding  sur- 
face of  the  picture.  That  curious  sub- 
stance, gun-cotton,  though  it  failed  in  its 
bold  attempt  to  supersede  gunpowder  as  an 
explosive  agent,  yet  survived  to  fill  a  more 
peaceful  and  at  least  an  equally  important 
office.  Dissolved  in  ether,  it  gives  us,  under 
the  new  name  of  "  collodion,"  the  means  of 
obtaining  the  beautifully  clear  and  regular 
films  which  now  form  the  groundwork  of  the  finest  pictures  yet  produced, 
by  the  direct  agency  of  the  light  of  heaven.  This  is  one  of  the  most 
remarkable  instances  of  the  manner  in  which  discoveries  seem  to  work, 
as  it  were,  into  each  other's  hands.  The  explosive  cotton  was  discarded 
from  its  originally-intended  legitimate  occupation,  but  reappeared  under 
the  collodion  form.  At  this  date  the  idea  of  photographic  pictures  on 
an  albumiuised  surface  had  just  been  struck  upon ;  and  the  white  of  egg 
and  other  minor  substitutes  immediately  gave  way  before  the  develop- 
ment of  the  happy  idea  of  using  films  of  collodion. 

The  collodionised  glass  pictures  at  once  attracted  attention,  by  their 
soft  and  artistic  effect.  In  portraiture,  the  flesh  tints  were  far  more 
closely  imitated  than  had  ever  been  done  before  in  the  best  daguerreo- 
types, whilst  the  general  effect  was  more  picture-like ;  and,  lastly,  the 
observer  was  not  obliged  to  try  a  photograph  at  twenty  different  angles, 
before  he  could  see  anything  but  his  own  mirrored  face,  as  in  the  common 
daguerreotypes.  But  the  grand  aid  in  the  extension  and  perfecting 
development  of  this  branch  of  photographic  art,  lay  in  the  excessive  sim- 
plicity of  the  manipulative  process.  The  silverised  copperplates,  the 
tediously  careful  polishing  of  the  silvery  surface,  the  long  camera  ex- 
posure, and  the  mercurial  vapour  development,  with  the  inconveniently 
numerous  details  of  the  necessary  apparatus,  were  gladly  changed  for  a 
clean  plate  of  glass,  a  phial  of  collodion,  a  few  simple  and  easily  manage- 
able developing  agents,  and  a  much  shortened  process.  The  simplicity 
of  the  more  modern  routine  has  indeed  afforded  the  art  many  more 
chances  of  improvement  than  it  previously  possessed,  from  its  attracting 
so  many  more  minds  to  its  consideration. 

The  "  relief"  pictures  by  Mr.  Urie  of  Glasgow  are  amongst  the  latest 
of  the  important  additions  to  our  modem  course  of  practice,  giving  a  depth 
and  roundness  hitherto  quite  unattainable  in  photographic  delineations, 
and,  indeed,  combining  the  two  very  distinct  effects  of  sculpture  and  paint- 
ing. This  clever  artist,  whose  perseverance  has  brought  to  light  many 
minor  improvements  in  the  ordinary  collodion  process,  now  produces  pic- 
tures possessing  all  the  illusory  appearance  of  a  bold  relief,  the  image 
having  the  effect  of  standing  well  forward  from  its  background.  After 
the  picture  is  developed  and  finished  in  the  usual  manner,  the  back  of 
the  glass,  or  the  surface  opposite  to  that  on  which  the  image  is  taken,  is 
coated  with  a  black  varnish  or  dark  pigment,  care  being  taken  to  confine 
this  reverse  coating  to  the  exact  area  opposite  to  or  covered  by  the  pic- 
ture. After  this  treatment,  the  picture  is  mounted  in  the  usual  way; 
and  the  result  is,  that  the  reverse  coating  cheats  the  observer  into  the 
idea  that  he  is  really  looking  upon  a  prominent  formation.  The  opaque 
film,  indeed,  forms  a  species  of  background,  from  which  the  image,  dis- 
tant from  such  ground  to  the  extent  of  the  thickness  of  the  glass  or 
picture-plate,  appears  to  project  well  forward. 

Instead  of  this  pigment  coating,  paper  or  other  dark  material  may  be 
laid  on  the  reverse  side  of  the  glass.  Indeed,  any  matter  which  will 
give  an  opaque  or  partially  opaque  background  may  be  thus  employed, 
and  two  or  more  of  these  reverse  coatings  may  be  employed — as,  for 


example,  one  dark  one  for  the  reverse  of  the  actual  figure,  and  a  light 
one  for  the  general  background  of  the  picture.  The  extent  and  round- 
ness of  the  relief  is  also  capable  of  great  improvement,  by  graduating  the 
reverse  coating  to  suit  the  actual  rounds  of  the  picture.  To  this  end, 
the  reverse  coating  is  laid  on  thickest  at  the  central  portion  of  a  round, 
or  opposite  that  part  which  presents  the  greatest  amount  of  convexity  in 
nature — the  layer  being  thinned  off  towards  the  edges  or  the  parts  to 
which  the  appearance  of  being  furthest  removed  from  the  eye  is  to  be 
givqri.  Possibly,  also,  this  deceptive  effect  might  be  still  further 
beightened  by  using  different  media  for  these  relative  parts,  so  as  to 
preserve  a  greater  command  over  the  gradations  from  bold  to  faint  re- 
lief, a  body  less  dense  being  used,  as  the  edge  of  the  round  is  approached. 
But  it  is  not  in  the  rounds  alone  that  this  system  comes  into  valuable 
use,  as  the  depth  from  back  to  front  of  the  glass-plate,  which  is  thus 
rendered  apparent  by  the  opaque  layers  behind,  answers  equally  well  for 
throwing  up  the  flats  or  uniform  tints  of  an  image. 

It  also  appears  to  be  possible  to  produce  various  qualities  of  translu- 
cent backgrounds  for  the  entire  picture,  by  means  of  an  acidulous  treat- 
ment of  the  glass-plate.  For  instance,  why  might  we  not  treat  the 
picture  background,  or  the  part  uncovered  by  the  actual  image,  with 
fluoric  acid  for  the  production  of  various  tints  to  surround  the  image  ? 
For  skies  and  remote  distances,  coloured  paper  may  be  used  with  advan- 
tage to  heighten  the  effect,  a  slip  of  properly- tinted  paper  being  inter- 
posed, so  as  to  be  seen  through  the  thickness  of  the  glass,  and  thus  give 
apparent  depth.  A  paper  background,  being  easily  and  quickly  coloured, 
also  supplies  an  economical  means  of  tinting  up  a  picture. 

By  another  and  quite  distinct  process — which  Mr.  Urie  has  the  merit 
of  working  out — the  finished  photograph  is  presented  upon  a  solid  plaster 
of  Paris  ground.  In  this  process,  the  picture  is  first  taken  as  a  negative, 
and  from  this  negative  a  positive  copy  is  taken  by  the  aid  of  the  camera. 
Plaster  of  Paris,  the  fine  pulp  of  paper,  or  other  plastic  substance,  is  then 
poured  upon  the  actual  positive  image  surface  on  the  glass.  This  plastic 
deposit  is  allowed  to  harden,  and  the  solidified  layer  is  then  detached 
from  the  image  surface,  taking  with  it  the  positive  image  film.  The 
picture  thus  firmly  laid  upon  the  plaster  of  Paris  may  then  be  coloured 
and  varnished.  Pictures  produced  in  this  way  have  very  pure  and 
brilliant  grounds,  presenting  a  texture  very  different  to  that  of  any 
other  variety  of  the  many  forms  under  which  photography  has  ever 
been  practised. 

We  look  upon  both  these  processes  as  being  great  steps  in  the  pro- 
gress of  photographic  art.  The  relief  system  is  best  adapted  for  por- 
traiture heads,  or  distinct  images  with  no  middle  or  far-off  distances, 
and  without  much  irregularity  of  contour.  Such  subjects  come  out  the 
boldest,  whilst  they  impose  less  labour  upon  the  finishing  artist,  and 
present  fewer  chances  for  his  overstepping  the  boundary  lines  of  the 
image  in  laying  on  the  back  coating.  The  plaster  system  is  obviously 
suitable  for  all  classes  of  subjects. 

The  war  with  Russia  promises  to  find  further  employment  for  this 
delightful  art,  a  staff  of  operators  being  attached  both  to  the  naval  and 
military  expeditions.  This  is  an  excellent  opportunity  for  the  display 
of  the  art's  delineative  powers,  which  ought  not  to  be  neglected.  If 
properly  managed,  the  authorities  interested  will  quickly  recognize  the 
great  value  of  a  process,  which  will  enable  them  to  obtain  undeniably 
accurate  representations  of  the  realities  of  war  and  its  contingent 
scenery — its  struggles,  its  failures,  and  its  triumphs.  The  dimly  allu- 
sive information,  which  alone  the  conventional  works  of  the  pen  can 
convey,  is  powerless  in  attempting  to  describe  what  occurs  in  such 
operations.  But  a  photographic  picture  brings  the  thing  itself  before 
us.  By  its  instrumentality,  the  commander-in-chief  can  see  for  himself 
what  his  officers,  in  distant  localities,  are  about ;  and  by  it  he  can  send 
home  to  his  government  dispatches  of  the  most  convincing  accuracy. 

In  civil-engineering  works,  we  have  long  felt  the  importance  of  this 
system  of  reproduction.  For  instance,  photographs  of  the  progressing 
works  at  the  Sydenham  Crystal  Palace  have  found  their  way  to  Bucking- 
ham Palace,  to  give  her  Majesty  information  as  to  the  growth  and 
elaboration  of  the  building.  Again,  Sir  John  Rennie,  at  his  desk  in 
London,  can  see,  by  the  same  means,  what  goes  on  from  day  to  day  at 
the  Holyhead  Harbour  of  Refuge.  By  such  steps  is  the  art  now  rapidly 
becoming  a  common  thing. 

THE  LAW  OF  PATENTS  FOR  INVENTIONS  IN  PORTUGAL. 

A  royal  decree,  dated  the  16th  January,  1837,  regulates  the  law 
of  patents  in  Portugal.  Its  principal  provisions  are  to  the  following 
effect : — 

Authors  of  new  inventions,  whether  national  or  foreign,  are  entitled 
to  secure  an  exclusive  right  in  them  by  patent ;  but  the  patent  will  be 
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no  guarantee  of  the  reality,  priority,  or  merit  of  the  invention.  An  in- 
vention, though  in  use  in  foreign  countries,  is  patentahle,  if  new  in 
Portugal. 

The  duration  of  a  patent  privilege  cannot  exceed  fifteen  years ;  it  is 
at  the  option  of  a  patentee  to  obtain  it  for  a  less  period.  A  specific  time 
having  been  once  demanded,  no  prolongation  will  be  subsequently  granted. 
To  inventors  who  have  already  obtained  a  patent  in  a  foreign  country, 
no  longer  time  will  be  granted  than  is  sufficient  to  make  up  fifteen  years 
from  the  date  of  the  foreign  patent. 

On  applying  for  a  patent,  an  inventor  must  deliver  to  the  proper  office 
an  exact  description  under  seal  of  the  principles,  means,  and  processes 
which  constitute  the  invention,  with  the  necessary  plans,  sections,  draw- 
ings, and  models. 

A  patent  will  not  be  allowed  to  comprise  more  than  one  subject  matter. 
A  register  of  all  patents  granted  is  kept  in  the  office  of  the  Secretary 
for  Home  Affairs. 

Patentees  are  required  to  expose  to  public  observation  their  manufac- 
ture in  full  operation,  at  least  twice  a  month,  three  days'  previous  notice 
having  been  given  in  the  Government  Gazette. 

An  annual  tax  of  3200  reis  (about  14s.)  is  imposed  on  a  patent.     When 
the  patented  process  is  a  chemical  one,  a  bond  for  a  million  reis  (about 
£250)  is  required  from  the  patentee,  that,  at  the  expiration  of  his  patent, 
he  will  exhibit  the  process  three  times  in  public 
Patent  rights  pass  by  assignment  or  by  will. 

A  patent  becomes  void  if  the  object  be  not  carried  into  operation  with- 
in half  the  term  for  which  the  patent  is  granted,  or  if  the  manufacture 
be  adjudged  a  nuisance  by  a  competent  tribunal. 

A  patentee  is  liable  to  an  action  for  not  carrying  the  object  of  the 
patent  into  effect  before  the  expiration  of  half  the  time  for  which  the  pri- 
vilege was  granted. 

ELASTIC  POWER  ACCUMULATORS. 

Amongst  the  many  varieties  of  form  and  arrangement  under  which 
caoutchouc  has  been  worked  out  in  modern  practical  science  for  the  good 
of  mankind,  we  have  been  especially  interested  by  a  recent  plan  of  ob- 
taining motive  power  from  a  collection  of  india-rubber  cords,  which, 
although  easily  stretched  in  separate  and  individual  succession,  present, 
in  their  combined  effect,  a  formidable  reactive  power.  This  ingenious 
idea  has  been  evolved  by  Mr.  R.  E.  Hodges,  now  of  Southampton  Row, 
formerly  a  merchant  and  British  vice-consul  at  Jacmel. 

Mr.  Hodges  was,  for  twenty  years,  a  resident  in  Hayti,  and,  in  tra- 
versing that  island — formerly  well  known  as  St.  Domingo — he  occa- 
sionally penetrated  the  dense  mountain  forests  which  furnish  the  noble 
mahogany  tree.  As  this  magnificent  vegetable  stands  in  its  native  soil, 
its  value  is  merely  nominal.  Any  adventurer  whose  lot  may  have  placed 
him  in  that  country,  may  choose  from  a  wide  domain  any  tree  which  he 
may  think  worthy  of  his  axe,  on  paying  to  the  lord  of  the  soil  a  sum  of  one 
or  two  shillings  per  tree.  Under  such  circumstances,  the  mahogany- 
cutters  have  for  years  supplied  the  European  markets  with  the  finest 
"Spanish  mahogany,"  at  a  selling  price  varying  from  four  shillings  to 
six  pounds  per  cubic  foot.  Each  tree  yields  from  one  to  five  hundred 
cubic  feet,  so  that  the  cutter's  transactions  might  be  profitable,  but  they 
are  very  often  the  reverse. 

The  case  stands  thus  : — The  cutter  has  to  pay  a  large  number  of  men 
to  bring  the  tree  to  the  ground, 
and  then  cut  it  into  conve- 
niently disposable  logs,  mark- 
ing each  log  with  its  im- 
promptu proprietor's  name. 
This  done,  he  cleare  a  way 
through  the  forest,  and,  by 
the  aid  of  oxen  and  stout 
chains,  be  contrives  to  drag 
the  log  over  honeycombed 
rocks,  tumbles  it  over  preci- 
pices, and  conveys  it  to  some 
convenient  ravine  or  river's 
bank.  Having  thus  disposed 
of  his  forest  spoil — after  se- 
vere privations  and  hard  work 
in  malaria  districts — he  re- 
turns to  the  sea-coast,  and 
waits  inactively  for  the  com- 
ing of  the  rainy  season.    If  the 

season  is  really  very  wet,  the  ravines  become  flushed,  the  rivers  overflow, 
and  a  portion  of  the  timber  finds  an  easy  exit  to  the  sea,  where  it  is 
watched  for  and  secured,  to  realize  a  handsome  profit  on  its  disposal  to 


the  consumer.     But  if  a  dry  season  occurs,  the  wood  stirs    not;  it  be 
comes  interlaced  with  a  net- 


Fig.  2. 
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work  of  shrubs;  future  rains 
fail  to  move  it ;  and  the  cutter 
is   ruined.     Mr.   Hodges   saw 
this ;  but  he  also  saw  how  the 
poor   black   proprietor  cuts   a 
tree  within  a  few  miles  of  the 
coast,  raises    it    on    a  rough 
framework,  saws  it  into  rude 
planks,  and  conveys  it  on  the 
backs  of  donkeys  to  the  near- 
est sea-port  for  sale  to  the  lo- 
cal consumer.     With  only  an 
axe,  a  long  knife,  and  his  own 
pair  of  hands,  he  is  quite  able 
to  elevate  a  ponderous  maho- 
gany log,    perhaps   a   ton  in 
weight,     upon    his    operating 
frame.     The  secret  was,  that 
he  made  the  creepers  serve  for 
ropes,  whilst  the  branches  of 
the  surrounding  trees  answered 
as    accumulators     of     lifting 
power.     It  is  this  idea  whieu 
Mr.   Hodges   has   taken  from 
the  old  African,  and  adopted 
amongst  civilized  men,  by  the 
aid  of  vulcanized  india-rubber. 
He  found  that  a  pound  of  this 
material,  a  foot  long,  if  stretched 
to  six  feet,  would  support  400 
lbs.,   so    that    here   was   the 
nucleus  of  a  large  reservoir  of 
power. 

Fig.  1  isaview  of  a  compound 
accumulator  of  this  kind  in  its 
normal  condition,  one  foot  long, 
and  equal  to  about  4J  tons. 
Fig.  2  is  the  same  thing, 
stretched  to  its  working  maxi- 
mum of  6  feet.  Fig.  3  is  an 
end  view ;  and  fig.  4  a  trans- 
verse section  at  e,  f.  Within 
an  area  of  a  foot,  this  contriv- 
ance contains  151  simple  ac- 
cumulators, or  elastic  tubes,  A, 
each  a  foot  long,  and  equal  to  a 
reactive  force,  when  stretched, 
of    65  lbs.      The  end  boards, 

b,  form  the  holders,  the  tubes  being  looped  to  them  by  the  cords  c 
Ly  attaching  check  cords  at  d,  all  chance  of  excessive  stretching  would 
be  prevented.  It  is  thus  very  obvious  that,  by  first  attaching  the  whole 
set  of  tubes  to  a  fixed  body,  and  then  stretching  each  one  separately, 

Fig.  5. 


attaching  it  in  each  case  to  the  body  to  be  moved,  an  aggregate  resi- 
lient force,  equal  to  the  combined  effect  of  the  individual  minor  forces 
employed  in  the  stretching  process,  will  be  brought  to  act  in  moving 
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the  body  of  least  resistance.  Fig.  5  is  a  side  view  of  an  accumulator 
harpoon  projector,  or  gun,  on  the  same  principle.  Fig.  6  is  a  plan  of  the 
gun,  and  fig.  7  is  an  accumulator  unextended.  It  consists  of  a  slot- 
ted barrel,  a,  in  which  the  plunger,  e,  can  travel  freely.  On  the 
muzzle  of  the  gun  is  a  cross-head,  c,  having  three  accumulators  attached 
to  each  side.  The  lock  is  provided  with  a  catch,  which  drops  into  a  loop 
in  the  tail  of  the  plunger,  b,  to  hold  it  securely.  When  the  plunger  is 
thus  fixed,  the  accumulators,  d,  are  individually  drawn  out,  and  looped, 
one  by  one,  to  its  arms,  as  in  fig.  6.  The  harpoon  is  then  placed  in  the 
gun,  and  the  plunger  is  liberated  by  the  trigger  action,  so  as  to  throw 
the  harpoon,  a  buffer  being  contrived  at  e,  to  receive  the  shock  of  the 
plunger. 

Fig.  8  is  a  simple  instrument,  to  be  used   as  an  arrow  sheath.     It 
weighs  only  2J  ounces,  and  throws  an  18-inch  arrow  100  yards.    A  is 
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the  guide;  b,  the  elastic  driver;  and  c,  the  arrow.  The  inventor  ex- 
hibits, besides,  many  varieties  of  his  new  application,  such  as  elastic 
towing  connections,  door  springs,  springs  for  roller  blinds,  and  cross- 
bows, and  common  bows,  with  rigid  bow-pieces,  and  elastic  strings.  It 
has  also  been  applied  as  a  motive  power,  instead  of  steam  ;  and,  just  now, 
a  small  screw  vessel  is  being  fitted  up  with  the  same  prime  mover. 

MESSRS.  BACON  AND  DIXON'S  COMPOUND  STEAM-ENGINES. 

By  Messes.  B.  Hick  &  Son,  Bollon-le-Moors. 

(Illustrated  by  Plate  150.) 

The  four  views  on  our  Plate  150,  represent  the  cylinder  and  valvular 
arrangements  for  compound  or  duplex  cylinder-expansion  steam-engines, 
patented  and  introduced  some  time  ago  by  Messrs.  Bacon  and  Dixon,  of 
Bury,  Lancashire.  This  ingenious  and  effective  contrivance  is  now  the 
property  of  Messrs.  Hick,  who  have  for  some  time  been  extensive  makers 
of  engines  on  the  new  system,  and  to  whom  is  due  the  credit  of  the 
present  design,  and  its  practical  details. 

Fig.  1  is  an  elevation  of  the  high  and  low  pressure  cylinders,  with 
the  valve-chests,  and  thoroughfare  connections,  in  vertical  section,  show- 
ing how  two  slide  valves,  of  the  common  form,  are  made  to  serve  for 
both  cylinders.  Fig.  2  is  a  vertical  section,  at  right  angles  to  fig.  1,  of 
the  low-pressure  cylinder  and  the  valvular  connections.  Fig.  3  is  a 
section  of  the  valve-chest,  with  the  ports  and  valve  facings  in  front 
elevation.  Fig.  4  is  an  external  elevation  complete,  of  the  high-pressure 
cylinder,  and  the  valve-chest  and  connections,  as  corresponding  to  the 
partially  sectional  view,  fig.  1. 

In  this  arrangement,  a  is  the  valve-chest,  e  being  the  high,  and  c  the 
low  pressure  cylinder,  with  its  metallic  piston,  d.  At  e  is  the  valve 
for  the  admission  of  steam  to  and  from  the  bottom  of  the  high-pressure 
cylinder,  b,  as  well  as  to  and  from  the  top,  or  reverse  end,  of  the  low- 
pressure  cylinder,  c.  The  passage  for  the  steam  to  and  from  the  top  of 
the  high-pressure  cylinder  is  at  o ;  and  at  h  is  the  passage  to  and  from 
the  bottom  of  this  cylinder.  The  thoroughfares,  k,  communicate  be- 
tween the  top  and  bottom  of  the  low-pressure  cylinder  and  the  condenser. 
The  system  of  working  is  this : — In  the  simultaneous  downward  stroke 
of  the  high  and  low  pressure  pistons,  the  initial  high  pressure  actuating 
steam  is  primarily  admitted  from  the  boilers  into  the  passage,  a,  by  the 
branch,  l,  shown  in  fig.  4.  From  this  point  the  steam  enters  the  high- 
pressure  cylinder,  b,  above  the  piston,  at  the  same  time  that  the  high- 
pressure  steam,  used  in  this  cylinder  for  the  preceding  up  stroke,  is 
escaping  from  the  bottom  of  the  cylinder,  through  the  passage,  h,  to  the 
low-pressure  cylinder  above  the  piston ;  whilst  the  expanded  low- 
pressure  steam,  just  used  for  the  up  stroke  of  the  low-pressure  piston,  is 
passing  off  from  the  bottom  of  the  cylinder,  c,  through  the  bottom  ex- 
hausting-valve, f,  to  the  condenser.  This  gives  the  down  stroke  for 
the  pistons,  and  when  their  motion  is  reversed,  the  high-pressure  steam 
from  the  boiler  is  admitted  into  the  thoroughfare,  ir,  and  from  it  to  the 
bottom  of  the  high-pressure  cylinder;  whilst  the  escape  steam,  as  pre- 
viously used  in  the  down  stroke  of  the  high-pressure  piston,  flows 
through  the  passage,  o,  to  the  bottom  of  the  low-pressure  cylinder;  the 
waste  steam  from  the  top  of  this  latter  cylinder  passing  away,  at  this 
instant,  through  the  upper  exhaust-valve,  to  the  condenser. 

The  essential  advantages  of  this  plan  of  engine  are  these: — The  re- 
moval of  an  acknowledged  defect  in  ordinary  compound-cylinder  engines, 


in  as  far  as  the  unavoidable  reduction  of  the  working  steam  pressure, 
during  the  transit  of  the  steam  from  the  high  to  the  low-pressure  cylin- 
der, is  concerned.  By  the  new  system  of  connections,  the  steam  ex- 
hausting from  the  small  cylinder,  to  work  out  its  time  in  the  larger  one, 
is  as  little  impeded  as  may  be,  so  that  the  average  steam  pressure  on  the 
low-pressure  piston  is  greatly  increased,  with  a  correspondingly  in- 
creased development  of  power  in  the  engine. 

Peculiar  simplicity  in  details,  as  the  arrangement  closely  resembles 
that  adopted  in  common  single-cylinder  engines.  In  large  engines,  the 
adoption  of  conical  or  gridiron  valves  secures  any  required  degree  of 
separate  expansion,  in  addition  to  the  double-cylinder  action.  These 
points  would,  of  course,  tend  to  secure  more  available  power  in  such 
existing  compound-cylinder  engines  as  are  deficient  in  useful  effect. 
And  whilst,  with  this  system,  a  movement  of  superior  steadiness,  as 
compared  with  single-cylinder  engines,  is  secured,  the  expansive  prin- 
ciple may,  of  course,  be  carried  out  to  a  far  higher  extent.  It  is  also  a 
consideration  worth  remembering,  that,  seeing  the  loss  of  effect  in  the 
passage  of  the  steam  from  one  cylinder  to  the  other  is  diminished,  the 
initial  high-pressure  steam  may  suffer  a  reduction  in  boiler  temperature, 
without  involving  loss  in  the  after  working. 

FROMINGS'  CAM  FORGE-HAMMER. 

The  mechanically  worked  forge-hammer,  represented  in  front  and  side 
elevation  in  our  annexed  figs.  1  and  2,  is  the  patented  invention  of  Mr. 
T.  H.  Framings,  of  the  firm  of  Lomas,  Fromings,  and  Sykes,  Sheffield 
Iron  Works.  It  has  been  designed  with  the  view  of  rendering  hammers 
of  this  class  more  easily  applicable 
to  all  the  general  classes  of  forging 
than  has  hitherto  been  the  case;  and 
with  the  further  intention  of  extend- 
ing the  capabilities  of  the  mechani- 
cal hammer,  or  shaper,  so  as  to  reach 
a  wide  range  of  small  articles,  at 
present  worked  by  the  hand-tool. 

A  single  base  plate,  resting  upon 
a  foundation  of  ashlar  work,  has 
upon  it  a  pair  of  parallel  vertical 
standards,  a,  bolted  down  to  the 
base,  and  tied  together  at  the  top 
by  the  cross  piece,  B,  to  form  a  firm 
frame.  The  hammer  block,  c,  into 
the  under  side  of  which  the  hammer 
face,  c,  is  dovetailed,  is  keyed  to 
the  lower  end  of  the  vertical  guide- 
rod,  D,  working  with  its  upper  end 
through  a  guide  brass  or  collar  piece 
in  the  cross  tie  overhead.  Lower 
down,  this  rod  has  fast  upon  it  a 
crosshead,  e,  made  to  project  far  enough  on  each  side  to  pass  clear 
through  vertical  guide-slots  in  the  upper  parts  of  the  main  standard. 

The  actuating  power  is  wholly  derived  from  the  horizontal  shaft,  r, 
running  in  brasses  in  the  side  standards.  This  shaft  has  keyed  upon  it 
two  duplex  cams,  G,  set  to 

work  round  beneath  the  ex-  F'S- 2' 

tremities  of  the  crosshead, 
f,  so  that,  as  the  shaft,  f,  re- 
volves, the  cam  pieces  come 
in  contact  with  the  working 
faces  on  the  lower  side  of  the 
crosshead  projections,  thus 
raising  the  rod,  d,  and  with 
it  the  hammer,  which  falls 
as  the  cam  passes  clear 
away. 

For  rapid  working,  Mr. 
Formings  adds  a  helical  coil, 
H,  to  work  upon  the  hammer 
guide-rod  up  against  the 
cross  tie,  b.  This  helical 
coil  receives  the  upward 
shock  of  the  hammer  on 
the  rise  of  the  latter,  and 
adds  to  the  force  of  the 
descending  blow  after  the 
lift.  Such  hammers  are  obviously  well  suited  for  light  forging,  as  in 
the  manufacture  of  edge  tools,  files,  and  knives,  whilst  they  can  be 
easily  turned  to  account  for  heavy  work.     Two  of  the  hammers  have 
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had  twelve  months'  practice  at  the  Sheffield  Iron  Works  with  every 
success;  and  the  invention  will  be  still  more  accessibly  disposed  for 
public  examination  in  the  mechanical  department  of  the  Sydenham 
Palace. 


CAPTAIN  NORTON'S  RIFLED  CANNON  AND  PROJECTILES. 

Under  two  separate  recent  patents,  Capt.  Norton  of  Cork,  to  whom 
modern  gunnery  owes  so  much  of  its  present  efficiency,  has  introduced 
a  system  of  forming  rifled  cannon  by  casting  alone,  as  well  as  some  new 
modes  of  firing  shells,  and  various  other  explosive  charges,  by  frictional 
appliances  of  great  simplicity  and  certainty  of  effect.  In  making  rifled 
cannon,  the  gallant  inventor  prefers  to  use  a  wooden  core,  corresponding 
to  the  intended  calibre  of  the  piece,  setting  this  core  in  a  wooden  box, 
divided  into  three  separate  parts.  The  first  of  these  parts  is  fixed;  the 
second  is  arranged  to  draw  from  the  side,  and  the  third  lifts  off.  The 
box,  filled  with  plaster  of  Paris,  completes  the  mould  for  the  core.  The 
piece  is  cast  on  end,  and  the  requisite  number  of  rifle  grooves  are  carried 
down  to  within  a  few  inches  of  the  bottom  of  the  box,  and  then  brought 
finely  off.  The  shot  or  missiles  used  in  such  pieces  are  elongated  ex- 
panding or  eylindro-conoidal,  similar  to  those  which  Capt.  Norton  intro- 
duced in  the  year  1852.*  Malleable  cast-iron  is  adopted  by  preference 
in  such  shot,  so  that  the  expanding  and  accurate  self-fitting  of  the  shot 
to  the  rifle  grooves  may  be  more  complete.  The  rifled  core  may  be  satis- 
factorily made  from  a  tube  of  brass  or  gun  metal,  of  the  same  diameter 
as  the  intended  bore  of  the  piece,  this  tube  being  in  three  longitudinal 
sections,  well  secured  together,  and  then  rifled  by  the  usual  machinery, 
as  if  the  tube  were  a  solid  piece.  Into  this  rifled  tube  the  composition 
of  plastic  substances  used  as  the  core  material  is  driven  hard  down,  and 
the  sections  of  the  tube  are  then  drawn  asunder,  leaving  the  completely- 
moulded  core  ready  for  inserting  in  the  cannon  mould. 


Fig.  1  of  our  sketches  is  a  pUn  of  the  core-box.  Fig.  2  is  a  longitu- 
dinal view  of  one  section  of  the  core-box,  with  its  other  two  divisional 
pieces  removed.  Fig.  3  is  a  view  of  the  core  complete,  as  detached  from 
its  mould-box.     Fig.  4  is  a  transverse  section  of  the  core-box,  showing 


Fig.  2. 


the  binding  details,  for  holding  the  parts  together.     Fig.  5  is  a  muzzle- 
end  elevation,  and  fig.  6  a  longitudinal  section  of  the  rifled  gun. 

The  core-box  is  formed  of  three  separate  pieces,  a,  b,  c,  the  two  parts, 

Fig.  a 


B,  c,  being  brought  into  contact  laterally,  with  a  plain  straight  junction 
line,  whilst  the  third  one,  a,  answers  as  a  species  of  cap,  and  is  contrived 
to  slip  down  upon  the  other  two,  forming  an  angular-checked  junction 

line.  These  three  pieces  being  first 
planed  with  accurately-fitting  junc- 
tion surfaces,  radiating  from  the 
centre,  are  firmly  held  together,  to 
form  one  mass ;  and  this  composite 
mass  is  then  bored  out  and  rifled  in 
the  usual  way,  one  end  being  bored 
out  plain  as  at  g,  to  form  the  cylin- 
drical end-hearing  of  the  core, 
whilst  the  other  end  has  a  plain  cylindrical  portion,  n,  for  the  breech. 
In  the  present  instance,  the  piece  is  rifled  with  four  grooves,  the  pitch 
of  the  rifle  spiral  being  after  the  rate  of  one  complete  turn  in  8  feet  of 
the  cannon's  length.     When  so  rifled,   the  core-box  is  as  accurately 


formed  as  if  it  were  rifled  in  a  single  piece ;  and  it  may  be  separated  and 
re-bound  up  at  pleasure,  always  fitting  accurately  at  its  joints.  When 
it  is  to  be  used  for  moulding  a  core,  it  is  tightly  bound  up  by  the  en- 
circling bands,  d,  e,  f,  the  two  outer  bands,  D,  F,  being  simply  passed 

Fig.  6. 


Fig.  7. 


*  Illustrated  at  page  90,  Part  G4,  P.  31.  Journal. 


tight  upon  the  slightly-tapered  ends  of  the  box ;  whilst  the  central  band, 
e,  is  keyed  or  wedged  up  fast  with  separate  wedge  pieces.  In  this 
condition,  the  plaster  of  Paris,  to  form  the  substance  of  the  core,  is 
driven  hard  down  into  the  core-box;  and  the  sections  of  the  box  being 
then  taken  asunder,  the  finished  core,  so  moulded,  is  left  clear  for  use, 
as  represented  in  fig.  3.  When  dressed  off,  the  core  is  inserted  in  the 
actual  cannon  mould,  prepared  in  the  usual  way,  and  the  piece,  as  at 
fig.  6,  is  cast  in  a  completely  rifled  state.  The  cannon  cast  in  this  way, 
when  dressed,  is  ready  for  use,  without  any  subsequent  rifling  treatment. 
For  the  rifle-grooves,  Captain  Norton  prefers  to  use  four  equidistant 
spiral  channels,  i,  of  considerable  depth,  the  bearing  surface  being  equal 
in  breadth  to  the  breadth  of  the  actual  grooves.  This  system  of  manu- 
facture is  applicable  to  all  cast  guns,  and,  by  its  adoption,  accurately- 
rifled  pieces  are  obtainable  at  a  very  cheap  rate.  The  accuracy  of  per- 
formance of  such  guns  being  very  superior  to  any  smooth-bore  guns,  it 
is  intended  that  all  cast-metal  guns  should  be  thus  made,  so  as  to  render 
the  practice  of  rifle-gunnery  universal. 

Fig.  7  is  an  enlarged  view  of  the  rifled  wooden  sabot  for  this  rifle- 
gun.    With  this  sabot,  the  shot  or  shell  thrown 
from  the  rifled  piece  always  spins,  or  rotates, 
although  perfectly  smooth  in  itself. 

In  his  system  of  firing  explosive  compounds, 
Captain  Norton  uses,  amongst  other  arrange- 
ments, the  mere  tensional  action  upon  a  piece  of 
cord,  or  a  communicating  line  of  any  convenient 
kind.  Such  a  cord  is  in  two  pieces,  the  two  con- 
tiguous junction  ends  being  only  slightly  at- 
tached together,  or  held  in  contact ;  whilst  the  joint  or  actual  contiguous 
surfaces  are  cemented  with  the  composition  with  which  lucifer  matches 
are  tipped,  or  with  any  other  composition  capable  of  exploding,  or 
igniting,  by  frictional  effects.  In  applying  this  system  of  firin"-  to 
cannon,  the  cord  junction  is  arranged  conveniently  near  the  touch-hole 
or  priming ;  so  that  on  pulling  one  end  of  the  cord,  the  other  being  fixed, 
the  line  separates,  and  the  resultant  friction  of  the  contact-cemented 
surfaces  ignites  the  charge.  The  plan  is  equally  applicable  for  blast- 
ing, and  other  explosive  processes.  In  applying  this  arrangement  to 
shells,  the  cord  passes  through  the  centre  of  the  explosive  mass  in  the 
shell,  so  that  the  ignition  takes  place  at  the  very  centre.  For  sub- 
marine shells,  as  well  as  for  other  explosive  agents,  both  above  and 
below  water-level,  a  set  of  wooden  or  other  pegs,  or  slips,  are  arranged 
round  a  central  wire,  the  whole  being  held  in  an  external  head  or  case 
piece.  This  combination  is  placed  within  the  shell,  the  interior  surfaces 
of  the  pegs  being  coated  with  some  frictionally-explosive  compound- 
whilst  the  extreme  end  of  the  central  wire  is  roughened  or  burred  up, 
so  that  when  the  wire  is  drawn  longitudinally  through  or  between  the 
pegs  by  its  attaching  spring,  the  burred  surface  ignites  the  explosive 
coating,  and  explodes  the  shell. 

Fig.  8  shows  two  pieces  of  cord,  a,  tipped  with  lucifer-match  compo- 
sition at  b,  and  made  to  overlap  each  other,  being  covered  by  a  piece 
of  quill,  c.  When  the  cords  are  drawn  asunder,  the  prepared  ends  rub 
against  each  other,  thus  producing  the  desired  ignition.  By  a  simple 
and  ingenious  modification  of  this  contrivance,  a  helically-coiled  wire  is 
substituted  for  the  cords.  The  coiled  portion  is  coated  with  the  fric- 
tionally-explosive composition,   and  the  spirals  being  otherwise  quite 

Fig.  8. 


free  and  loose,  a  slight  tension  pulls  the  wire  straight,  and  thus  pro- 
duces the  frictional  action  upon  the  surrounding  coating. 

In  the  section,  fig.  9,  a  cylindrical  piece  of  cork,  a,  has  a  hole  cut  in 
it,  in  the  direction  of  its  axial  line,  to  about  half  its  depth.  This  hole 
contains  four  pegs,  b,  tipped  with  frictionally  explosive  matter,  lucifer 
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matches  being  very  suitable  for  the  purpose.  A  twisted  wire,  c,  passes 
rigbt  through  the  cork  and  between  these  pegs,  so  that,  when  the  wire 
is  drawn,  its  rough  twisted  surface  ignites  the  charge.     A  small  recess 

Fig.  9. 


is  made  in  the  outer  end  of  the  cork  at  D,  where  the  wire  passes  through. 
This  recess  is  filled  with  grease  to  exclude  moisture,  and  is  more  particu- 
larly necessary  in  blasting  operations,  as  water  is  apt  to  get  down  the 
tamping  hole  after  the  introduction  of  the  charge. 

In  the  section,  fig.  10,  the  cork,  a,  is  formed  with  a  chamber,  e,  the 

piece  punched  out  to  form 
F'S- l0-  this  chamber  being  useful 

for  filling  up   the  mouth 
afterwards.      This  cham- 
ber   contains    four   short 
wooden  pegs,  c,  tipped  as 
before ;  and  through  these 
pegs  is  passed  the  wire  ex- 
ploder,   d,    the   imbedded 
end   having    a  rough    or 
burred  head.  A  few  grains 
of  gunpowder  are  dropped  into  the  cavity,  and  the  plug,  e,  then  retains 
the  whole  in  proper  order.     When  the  wire  is  drawn  through,  the  burred 
head  ignites  the  matches  with  great  certainty. 

Fig.  11  is  a  sectional  view  of  an  explosive  contrivance,  to  act  on  the 
Fig. 11.  percussive   principle.       It  is   merely   a   piece   of 

cork,  with  a  cavity  to  hold  eight  tipped  pegs,  all 
the  explosive  heads  being  together,  whilst  their 
outer  ends  reach  to  just  within  the  outer  surface  of 
the  cork.  Holes  are  bored  radially  in  the  cork, 
to  admit  air  to  the  cork's  centre,  and  insure  com- 
bustion. Ignition  is  produced  by  a  blow  or  per- 
cussive action,  made  to  take  effect  in  the  line  of 
S-J  the  pegs.  Under  such  circumstances  the  cork 
yields,  and  allows  the  applied  force  to  act  upon  the  pegs,  which  are  thus 
driven  together,  and  made  to  ignite  by  mutual  friction. 

Fig.  12  represents  the  head  of  an  explosive  missile,  in  which  a  num- 
ber of  tipped  wooden  pegs,  a,  are  enclosed  somewhat  tightly  in  the  folds 

Fig.  12. 


of  a  small  piece  of  tin,  b.  The  tipped  ends  of  the  pegs  are  placed  just 
outside  the  tin  envelope,  so  that,  on  the  pegs  being  driven  in  by  any 
percussive  action,  the  edges  of  the  tin  envelope  act  frictionally  upon  the 
explosive  composition.  This  contrivance  is  imbedded  in  the  gunpowder 
contained  in  the  hollow  of  the  missile,  c,  into  the  end  of  which  a  metal 
plug,  d,  is  fixed.  It  is  obvious  that,  when  the  missile  strikes  its  object, 
the  percussion  will  at  once  cause  explosion. 

Captain  Norton  daily  practises  at  Cork  with  his  many  varieties  of  pro- 
jectiles with  the  greatest  success. 
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REVOLVING  STEAM  BOILER. 
J.  Duncan,  Chelsea. — Patent  dated  February  28,  1853. 
This  invention,  by  Mr.  George  Duncan,  who  is  so  favourably  known 
for  his  improvements  in  confectionery  and  cask-making  by  machinery, 
relates  to  a  peculiar  arrangement  of  tubular  steam  boiler,  so  contrived 
as  to  obtain  a  very  large  and  effective  heating  and  evaporative  surface 
within  very  little  space,  and  capable  of  working  with  great  economy  in 
fuel,  whilst  a  diminished  quantity  of  water  is  required  in  the  boiler.  It 
consists,  under  one  modification,  of  a  horizontal  tubular  shaft,  the  end  of 
which  opens  into  a  concave  disc,  bolted  up  to  a  disc  tube  plate,  so  as  to 
form  a  close  chamber.    From  the  opposite  side  of  this  disc  plate,  a  cylin- 


drical collection  of  open-ended  tubes  passes  to  a  similar  disc  chamber  at 
their  opposite  end,  the  latter  chamber  being  similarly  carried  on  a  tubu- 
lar shaft  end,  the  whole  being  in  one  horizontal  axial  line.  This  forms 
the  entire  boiler.  It  is  set  over  a  suitable  fire,  enclosed  in  a  furnace,  and 
is  made  to  revolve  at  a  slow  rate  on  its  horizontal  axis,  so  as  to  expose 
each  increment  of  the  periphery  of  the  collection  of  tubes  gradually  and 
successively  to  the  action  of  the  fire.  The  water-level  in  the  boiler  is 
set  at  some  distance  below  the  level  of  the  horizontal  axis ;  and,  as  the 
boiler  revolves,  the  fluid  pours  out  of  the  ascending  tubes  into  the  two 
end  chambers,  and  thence  continually  finds  its  way  into  the  bottom 
tubes  for  the  time  being,  where  the  greatest  heat  is.  By  this  contrivance 
the  water  is  continually  exposed  to  the  fire  in  small  quantities,  and  is 
easily  evaporated  at  a  comparatively  low  temperature,  the  feed-water 
being  supplied  as  required  through  one  tubular  shaft,  whilst  the  steam 
passes  off  by  the  other.  Various  forms  of  end  chambers  may  be  used, 
and  the  tubes  may  be  arranged  together  in  many  ways,  the  essential 
object  of  the  improvemenls  being  the  obtainment  of  an  efficient  evapo- 
rative power  by  means  of  a  large  area  of  tube  surface  traversing  over  a 
furnace,  or  in  contact  with  a  suitable  heating  medium.  Our  engraving 
represents  a  longitudinal  section  of  the  boiler,  as  detached  from  its 
supporting  bearings,  and  from  its  connecting  steam  pipe.  The  whole 
boiler  is  supported  on  the  two  end  tubular  journal  pieces  or  shafts,  a, 
which  are  carried  in  suitable  bearings  at  b.  The  inner  open  end  of  each 
of  these  shafts  is  bolted  up  against  the  centre  of  the  concave  disc,  c,  and 
on  the  outside  or  convex  surface  of  such  disc ;  the  thoroughfare  through 
the  shaft  being  set  directly  opposite  to  the  aperture,  d,  in  the  centre  of 
the  disc.  These  two  discs,  with  their  concave  sides  towards  each  other, 
are  set  as  far  asunder  as  the  length  of  the  tubular  chamber  of  the  boiler 
may  require.  This  intermediate  tubular  chamber  is  composed  of  the  two 
flat-end  discs  or  tube  plates,  e,  each  having  a  large  aperture,  f,  in  its 
centre,  whilst  the  two  discs,  e,  are  connected  together  transversely  by  a 
central  tubular  chamber  or  shell,  g,  of  boiler  plate,  riveted  at  each  end  to 
the  discs,  E ;  the  thoroughfare  through  the  tube,  o,  being  coincident  with 
the  holes,  p,  in  the  discs.  "The  two  discs  or  plates  are  further  secured 
together  by  the  tension  rods,  H.  In  the  present  instance,  each  plate,  e, 
is  pierced  with  three  rings  of  tube  holes ;  and  open-ended  tubes,  i,  in 
correspondence  with  these  holes,  are  secured  into  and  between  the  two 
disc  plates,  in  the  ordinary  manner  of  tubing  boilers.  Thus  arranged, 
the  steam  generator  is  placed  horizontally  over  a  suitable  fire,  in  such  a 
manner  that  the  heat  therefrom  may  circulate  up  and  between  the  tubes, 
the  whole  apparatus  being  caused  to  revolve  slowly  upon  its  journals, 
b.     And  to  admit  of  this  revolution,  without  interfering  with  the  steam. 
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and  water  connections  of  the  generator,  a  stuffing-box,  J,  is  fitted  to 
each  projecting  end  of  the  tubular  shafts.  The  water  supply  is  effected 
hv  passing  a  stationary  water-supply  pipe  through  the  tubular  shaft, 
such  pipe  being  bent  downwards,  and  entered  laterally  into  the  water 
space,  between  the  flat  tube  plate  and  its  corresponding  concave  disc. 
It  will  thus  be  obvious  that  the  lower  portions  of  the  two  end  disc  spaces, 
and  the  bottom  tubes,  i,  for  the  time  being,  are  the  water  spaces  in  the 
boiler;  whilst  the  upper  portions  of  the  disc  spaces,  the  upper  tubes  for 
the  time  being,  and  the  central  shell  or  tubular  piece,  G,  are  the  steam 
spices.  Externally,  the  heating  medium  acts  upon  the  outside  surfaces 
of  the  whole  of  the  "tubes,  i,  as  well  as  upon  the  tube,  a,  iu  the  centre  and 
the  end  discs. 

ORNAMENTAL  FABRICS. 

J.  &  W.  Hood,  Glasgow.—  Patent  dated  July  6,  1853. 

This  invention  relates  to  that  part  of  the  manufacture  of  fabrics  of  the 
lappet  class,  wherein  the  loose  surface  threads  produced  in  forming  the 
device  are  cut  from  the  piece  to  bring  it  to  the  finished  state.  Any 
ornamental  fabrics  may  be  treated  by  this  process,  provided  the  device, 
being  of  the  lappet,  leaf,  or  harness  class,  is  made  up  of  spots  or  regu- 
larly-disposed isolated  portions  of  interwoven  weft.  To  accomplish  this 
process,  a  duplex  cutting  scissors  is  used.  Such  scissors  are  in  each 
case  composed  of  a  central  stationary  blade,  with  a  cutting  edge  on  each 
side,  and  two  other  side  blades,  with  a  single  cutting  edge  on  the 
inside  of  each  blade,  to  work  in  concert  with  the  two  edges  of  the  cen- 
tral blade.  A  number  of  such  scissors  are  fixed  in  a  frame  in  positions 
corresponding  to  the  pattern  to  be  operated  upon,  and  the  fabric  is  tra- 
versed beneath  the  series,  and  directed  so  that  the  scissors  shall  cut  each 
end  of  the  loose  surface  or  waste  threads,  leaving  the  spots  or  devices 
s  anding  in  their  finished  condition.  Instead  of  three  blades  in  the 
scissors,  the  same  effect  may  be  produced  with  two  blades  cutting  ver- 
tically, each  blade  having  two  cutting  edges,  so  as  to  sever  each  side  at 
the  same  time.  Such  system  of  treatment  or  manufacture  does  away 
entirely  with  the  necessity  for  band-cutting  with  scissors,  and  effects 
great  economy  in  the  production  of  the  finished  fabrics. 

Fig.  1  of  our  engravings  is  a  vertical  section ;  and  fig.  2  is  a  plan 

of  one  of  the  scissors  de- 
Ffe-  !•  tached  from  the  machine. 

The  scissors  are  fixed  to 
the  top  cross  bar,  A,  of  the 
machine,  and  are  pointed 
in  the  opposite  direction  to 
that  of  the  advance  of  the 
fabric.  On  the  front  ver- 
tical side  of  this  bar,  is  cut 
out  along  its  entire  length 
a  shallow  dovetailed 
groove,    into     which     are 


fitted  dovetail  carrier  pieces,  e,  which  are  secured  at  the  required  posi- 
tions by  small  screws,  c,  the  holding  force  being  obtained  by  the  pres- 
sure of  the  screw  against  the  bottom  of  the  groove.  Each  of  these 
dovetail  carrier  pieces,  e,  has  a  vertical  groove  upon  its  face,  into  which 
is  fitted  the  inner  end  of  the  lower  blade,  d,  of  the  scissors,  turned  up 
at  right  angles,  and  formed  with  a  slot  for  the  passage  of  the  screw,  E, 
by  means  of  which  it  is  fixed  to  the  carrier  piece,  b,  being  at  the  same 
time  accurately  adjusted  as  to  height.  The  blade,  d,  has  riveted  to  its 
upper  side  the  spindle,  F,  which  corresponds  to  the  joint  screw  of  an 
ordinary  pair  of  scissors.  Upon  this  spindle,  F,  vibrates  the  tubular 
spindle,  G,  attached  to  the  upper  duplex  or  forked  blade,  H.  These  two 
Tipper  blades,  which  are  made  in  one  piece,  have  their  inner  sides  formed 
into  cutting  edges,  and  act  in  the  manner  of  ordinary  scissors,  each  in 
combination  with  one  of  the  edges  of  the  lower  central  blade,  d.  Thus, 
a3  the  fabric  traverses  beneath  the  scissors,  the  point  of  the  central  and 
lower  blade,  D,  introduces  itself  under  the  loose  loops  or  threads  to  be  cut 
■So.  2.— Vol.  VII. 


away,  and  the  double-cutting  action  severs  the  threads  on  both  sides  at 
one  operation.  The  upper  blades,  H,  are  pressed  down  upon  the  lower 
blade,  d,  by  a  helical  spring,  i,  acting  between  the  top  of  the  tubular 
spindle,  G,  and  a  nut  screwed  upon  the  central  spindle,  f,  of  the  lower 
blade,  the  screw  admitting  of  a  nice  adjustment  of  the  pressure.  The 
lower  blade,  r>,  is  stationary,  the  upper  one,  ii,  being  the  moving  blade ; 
for  this  purpose  its  spindle,  g,  is  formed  at  the  top  with  a  lever,  j,  the 
forked  end  of  which  embraces  a  pin,  k.  To  this  pin  a  rapid  reeiproca- 
tory  motion  is  given,  which  is  communicated  to  the  blades,  n,  by  the 
lever,  J.  The  pin,  k,  is  fast  upon  an  adjusting  piece,  L,  fitted  into  a 
dovetail  groove,  running  the  entire  length  of  a  reciprocating  bar,  m;  a 
small  thumb  screw,  n,  passes  down  through  the  pin,  and  by  its  pressure 
upon  the  bottom  of  the  groove,  m,  fixes  the  piece,  l,  when  it  has  been 
adjusted  to  correspond  to  the  position  of  the  scissors.  We  have  described 
the  means  for  adjusting  the  scissors  individually,  to  suit  various  patterns 
and  descriptions  of  fabric  ;  but  when  it  is  required  to  adjust  the  whole 
series  laterally,  without  altering  the  relative  positions  of  the  individual 
scissors,  this  is  effected  by  moving  the  fabric  laterally,  the  machine  being 
constructed  to  allow  of  this  adjustment. 

HAND-PRINTING  APPARATUS. 

John  Foss,  London. — Patent  dated  August  29,  1853. 

The  intention  of  Mr.  Foss  is  to  put  it  in  the  power  of  every  one  to 

multiply  copies  of  printed  matter,  without  the  necessity  of  obtaining  an 

elaborate  printing  apparatus,  or  of  being  put  to  the  inconvenience  of  learn- 


ing a  complex  routine.     Fig.  1  is  a  side  view  of  his  little  contriv- 
ance, and  fig.  2  is  a  corresponding  end  view.     In  this  modification  there 
is  no  inklng-box  attached.     The  two  upper  rollers,  a  b,  are  inkers,  of 
vulcanized  india-rubber,  or  composition  material.     The  thin  or  lower 
roller  is  the  cylindrical  printing  surface,  with  the  relief  matter  thereon, 
either  fixed  or  mo- 
veable.   The  combi-  FiS-  2 
nation  is  held  in  a 
light  frame,  capable 
of   being    traversed 
by  a  small  handle; 
as  it  is  so  traversed 
over  the  paper  to  be 
printed,  the  roller,  c, 
revolves,  and  receiv- 
ing ink  from  the  rollers,  A  B,  both  at  the  same  time.   The  inking  rollers  ar 
drawn  towards  the  printing  roller  by  elastic  bands,  and  they  are  capable 
of  regulation,  besides,  by  screws  shown  in  the  end  frame,  fig.  1.     The 
machine,  with  inking-box  and  self-supplying  apparatus,  is  more  elaborate, 
as  the  ink  reservoir  is  necessarily  carried  upon  it. 


PROJECTING  LIFE  L!NES. 

.J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  Sept.  30,  1853. 

This  ingenious  invention  has  been  patented  in  this  country  for  M. 
D'Hondetot,  the  Receiver-General  of  Finance  at  Havre.  It  has  for  its 
object  the  conveyance  of  lines  or  ropes  across  wrecked  vessels,  or  over 
houses  on  fire.  According  to  the  invention,  the  line  is  projected  by 
means  of  a  common  musket.  The  contrivance  is  represented  in  the 
annexed  engraving,  a  being  the  musket  muzzle.     The  end  of  the  line 


to  be  projected  is  fixed  to  a  species  of  shell,  b,  formed  with  a  neck  to  fii 
loosely  on  the  muzzle,  A.  This  shell  is  made  of  gutta  percha  or  other 
suitable  material,  and  the  line  is  attached  to  it  by  being  passed  through 
it  at  the  point,  and  through  the  neck  at  two  places,  forming  a  loop,  in 
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such  a  manner  that,  after  leaving  the  muzzle,  the  line  lies  in  the  axis  of 

the  projectile,  and  does  not  cause  the  latter  to  swerve  out  of  its  true 

course.     On  firing  the  musket,  the  ball,  c,  enters  a 

Fig.  l.     Fig.  2.        cavity  in  the  shell,  and  carries  it  forward,  together 

with  the  line,  which  last  is  coiled  up  in  a  suitable 

receptacle,  in  such  a  manner  as  to  run  off  without 

impeding  the  flight  of  the  projectile.    When  this  line 

is  thrown,  it  will,  in  the  first  place,  serve  as  a  means 

of  drawing  a  stout  rope  over  the  space  across  which 

a  communication  is  wanted,  and  in  this  manner  will 

be  provided  a  means  of  saving  life  and  property  in 

i  cases  of  danger. 


CONTINUOUS-ACTION  RESERVOIR  PEN. 

iii. '.      !  ;  R.  Shaw,  Glasgow. — Patent  dated  October  19,  1853. 

Mr.  Shaw's  ingenious  modification  of  the  common 
writing  pen  embraces  a  simple  plan,  whereby  one 
charge  of  ink  may  last  for  a  very  considerable  time 
in  writing — thus  avoiding  all  the  trouble  incidental 
to  repeated  dipping  in  the  inkstand.  The  stem  of 
the  new  pen  is  tubular,  and  answers  as  the  reservoir 
for  containing  the  ink.  It  is  entirely  closed,  except 
at  the  lower  end,  where  the  pen  is  entered ;  and  at 
this  part  a  bridge-piece  is  fitted  in  as  a  support  for 
the  fluid.  To  cause  a  regular  flow  of  ink  in  writing, 
a  few  hairs,  or  minute  fibres  or  wires,  are  extended 
along  the  interior  of  the  barrel,  with  their  lower  ends 
passed  partially  down  into  the  pen  itself.  Down  the 
interstices  formed  by  these  minute  fibres  the  ink 
flows  in  a  regular  stream  to  the  writing  nibs — pro- 
ducing regular  writing  until  the  charge  in  the  reser- 
voir is  exhausted.  Fig.  1  of  our  engravings  is  an 
external  view  of  such  a  pen  ;  and  fig.  2  is  a  longitu- 
dinal section  corresponding — the  holder  being  repre- 
sented as  a  plain  cylindrical  tube,  a,  closed  at  the  end, 
n.  At  the  other  end,  c,  it  is  formed  with  a  socket  to 
receive  the  steel-pen,  d.  The  pen  is  entered  partially 
into  the  interior  of  the  tube,  through  a  semicircular 
slit  in  the  diaphragm  at  c.  Through  the  same 
opening,  a  number  of  very  fine  hairs  or  wires,  e,  are 
passed — thesefibrous  details  being  fastened  to  the  end, 
b,  of  the  tube  ;  whilst  their  opposite  ends  lie  against 
the  inside  of  the  pen,  d,  terminating  a  short  distance 
from  the  nib  ends.  In  this  way  the  fibrous  "  con- 
ductors "  convey  the  ink  to  the  writing  point,  in 
virtue  of  their  capillary  action.  The  air  required  to 
replace  the  ink  as  the  latter  flows  out,  is  admitted  by 
a  small  hole  in  the  end,  c,  of  the  tubular  stem. 

Mr.  Shaw  shows  several  modifications  of  his  pen, 
and  mentions  that  longitudinal  ribs  or  channels  may 
be  formed  along  the  interior  of  the  stem  to  produce  a 
like  capillary  effect.  The  interior  of  the  stem  may 
be  protected  from  the  corrosive  action  of  the  ink  by 
japanning,  or  by  a  glass  or  gutta-percha  coating.  The 
pen  is  easily  adapted  for  the  pocket,  by  fitting  on  a 
cap  to  cover  the  writing  point,  and  prevent  the  escape  of  ink. 

VENTILATING  CASE  FOR  MILLSTONES. 

Charles  Lowe,  Atherstone. 

The  object  of  Mr.  Lowe's  contrivance  is  the  removal  of  the  vapour 
and  moisture  generated  in  the  grinding  action  of  millstones.    In  ordinary 

)H  arrangements,   the  vapour,   which 

r^^S^'i!  *ne   nea'  °^  grinding    brings    out, 

""SLS   does  not  readily  descend   through 

the  spouts,  and  owing  to  the  centri- 
fugal force  given  to  it  by  the  runner, 
it  cannot  escape  over  the  back  of 
the  stone.  Hence  it  condenses,  and 
forms  a  paste  in  the  case  and  spouts. 
Mr.  Lowe  obviates  the  evil  by  using 
a  skeleton  or  ventilating  case,  A, 
covered  with  bolting  cloth,  that 
will  retain  th>3  flour  and  allow  the 
heated  air  and  moisture  to  escape.  The  effect  of  this  modification  is 
further  assisted  by  covering  the  spouts,  b,  in  a  similar  manner. 


IRONING  MUSLINS. 
Alexander  Cochran,  Kirldon  Bleachworlcs. — Patent  dated  July  20, 1853. 

This  invention  relates  to  the  heating  of  the  "  irons"  employed  in  iron- 
ing or  smoothing  and  finishing  muslins  and  other  fabrics,  in  the  piece  or 
otherwise,  and  consists  in  making  the  irons  hollow,  and  introducing 
steam  into  them  by  means  of  india-rubber  or  other  flexible  tubing,  com- 
municating with  a  steam-pipe,  passing  through  the  apartment  in  which 
the  ironing  operation  is  carried  on. 

By  these  means  the  temperature  of  the  irons  is  uniformly  maintained, 
and  there  is  no  risk,  on  the  one  hand,  of  burning  the  goods  from  too 
great  a  heat,  or,  on  the  other,  of  the  operation  being  inefficiently  per- 
formed from  the  gradual  cooling  of  the  iron.  Moreover,  no  time  is  lost 
in  changing  the  irons  or  heaters,  as  is  the  case  with  the  ordinary  irons; 
and  as  the  apartment  in  which  the  operation  is  carried  on  generally  re- 
quires to  be  heated,  the  steam-pipe,  which  answers  that  purpose,  will 
serve  also  for  heating  the  irons  ;  and  hence  considerable  economy  results 
from  the  adoption  of  this  system  of  treating  the  goods. 

According  to  a  slight  modification  of  the  plan,  two  flexible  tubes  may 
be  fitted  to  the  iron  instead  of  one  only,  and  these  two  tubes  are  made 
to  communicate  with  a  steam-pipe,  or  pipes,  in  such  a  manner  as  to  pro- 
duce a  continuous  current  of  steam  through  the  iron.  This  arrangement 
to  a  great  extent  prevents  condensation  in  the  iron,  whilst  a  more  effi- 
cient heating  action  is  obtained.  Instead  of  steam,  hot  air,  water,  or 
gaseous  matters,  may  be  used  for  a  similar  purpose. 

The  irons,  or  heated  smoothers,  may  be  constructed  according  to  va- 
rious plans,  so  as  to  secure  all  the  presumed  advantages  of  the  adoption 
of  steam  as  a  heating  medium.  For  example,  instead  of  casting  the 
body  of  the  iron,  with  its  hollow  or  steam  recess,  in  a  thick  mass,  the 
steam  chamber  may  be  constructed  in  a  separate  piece  of  comparatively 
thin  metal,  weight  being  given  to  the  instrument  by  the  super-imposi- 
tion of  a  mass  of  metal,  having  a  layer  of  any  non-conducting  material 
interposed  between  the  weight  and  the  chamber,  to  prevent  the  undue 
absorption  of  heat  into  the  general  mass. 

GENERATION  OF  VAPOUR  AND  STEAM. 

F.  Lipscombe,  Strand,  London. — Patent  dated  August  13,  1853. 

In   consequence   of  the  passage  of  the  Fig.  1. 

smoke  through  the  tubes  of  boilers  heated 
in  the  ordinary  manner,  large  quantities  of 
soot  become  deposited  in  them,  and  this 
soot,  being  a  bad  conductor  of  beat,  tends 
materially  to  diminish  the  heating  action  r- 
upon  the  water — Mr.  Lipscombe  has  pa- 
tented a  plan  for  avoiding  this  defect,  as 
existing  in  ordinary  boilers.  His  arrange- 
ment is  represented  under  three  modifica- 
tions, in  the  annexed  engravings.  Fig.  1 
is  a  vertical  section  of  an  upright  cylin- 
drical boiler  and  furnace ;  and  fig.  2  is  a 
horizontal  section  of  the  same,  taken  at  the 
line,  A,  in  fig.  1.  Immediately  above  the 
furnace  is  a  grating,  n,  covered  with  wire- 
gauze;  and  above  this  is  a  space,  fi,  en- 
veloping the  lower  part  of  the  boiler,  D. 
A  number  of  tubes  or  vessels  are  contained 
in  the  lower  part  of  the  boiler,  being  im- 
mersed in  the  liquid  to  be  converted  into 
steam,  and  opening  into  the  space,  c,  below 
the  boiler,  their  upper  ends  being  closed. 
The  steam,  or  vapour,  passes  off  by  the 
pipe,  e,  the  liquid  being  replenished  through 
the  pipe,  B,  whilst  the  contents  of  the 
boiler  are  emptied,  when  necessary,  by 
means  of  the  pipe  and  stopcock,  j.  The 
smoke  from  the  fire  passes  off  up  the 
chimney,  k,  entering  it  below  the  grating, 
b.  According  to  Mr.  Lipscombe's  theory, 
the  lighter-heated  gases  pass  through  the 
grating,  b,  to  the  space,  c,  and  so  commu- 
nicate their  heat  to  the  contents  of  the 
boiler,  whilst  the  smoke,  from  its  greater 
weight,  and  on  account  of  the  impediment 
offered  by  the  wire-gauze,  passes  along 
under  the  grating,  b,  to  the  chimney,  k.  Fig.  3  is  a  vertical  section  of 
a  slightly  different  arrangement,  wherein  the  boiler,  D,  is  disposed  hori- 


Fig.  2. 
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much  greater  economy,  not  only  in  the  subsequent  employment  of  sul- 
phuric or  hydrochloric  acids  will  be  effected,  but  a  great  saving  of  time 
is  also  obtained. 

INKSTAND. 

T.  B.  Daft,  Isle  of  Man. — Patent  dated  June  3,  1853. 

In  this  inkstand  a  regulated  dip  of  pure  ink  is  provided  by  an  arrange- 
ment devoid  of  the  liability  to  get  out  of  order,  so  common  to  most  con- 
trivances differing  from  the  ordinary  inkstand.  Fig.  1  of  our  engravings 
is  a  perspective  view,  and  fig.  2  is  a  vertical  section,  of  the  inkstand,  and 
fig.  3  is  an  elevation  of  the  dipping-cup.  The  ink-holder,  a,  which  may 
be  ornamented  in  a  variety  of  ways,  is  of  a  shallow,  broad-based  form. 
A  metal  cap,  b,  is  fitted  upon  it,  and  is  formed  with  a  circular  aperture 
for  the  funnel-shaped  dipping-cup,  c.     A  portion  of  the  exterior  of  this 


zontallv,  and  the  tubes,  or  vessels,  are  also  horizontal,  being  passed 

completely  through  the 
Fig.  3.  boiler,  and  opening  into 

the  space,  c,  at  both 
ends.  This  plan  ad- 
mits of  the  employ- 
ment of  a  proportion- 
ately greater  length  of 
grating,  b.  Fig.  4  is 
a  vertical  section  of  an 
arrangement  resem- 
bling the  last,  but  in 
which  the  entire  struc- 
ture is  of  iron.  In  the 
two  first  modifications, 
the  boiler  is  enclosed 
in  brickwork,  to  pre- 
vent loss  of  heat  by 
radiation ;  whilst,  in 
ji  this  last  arrangement, 
.4^—  'f-  "^^^^^^^^^-'-^-h-i-^^^^'-ESS1  the  same  object  is  pro- 
posed to  be  attained  by 
leaving  an  air-space  between  the  boiler  and  the  outer  casing;  or  this 
space  may  be  filled  with  sawdust,  or  other  non-conducting  substance. 

This     last     arrangement    is 
Fig.  4.  capable  of  adaptation  to  loco- 

motive steam-engines. 


TREATMENT  OF  WAS 
WATERS. 


II- 


De.  A.  P.  Pkice,  Margate. 
Patent  dated  August  31,  1853. 

JjW  j  This  invention  has  for  its 
■■^S  object  the  employment  of  sul- 
phurous acid  as  a  substitute, 
i  in  part  or  entirely,  for  the  more  expensive  acids,  such  as  sul- 
]  phuric  and  hydrochloric  acids,  now  used  for  effecting  the  sepa- 
1  ration  of  fatty  and  other  products  from  wash-waters,  containing 
soap,  oils,  and  saponified  or  saponifiable  materials.  Having  obtained  wash- 
waters,  resulting  from  the  cleansing  of  wool  or  from  other  processes,  and 
containing  the  substances  mentioned,  or  the  scums  or  deposits  resulting 
from  the  same,  and  containing  any  saponified  or  saponifiable  materials, 
the  operator  places  the  same  in  a  convenient  and  suitable  vessel,  and 
passes  sulphurous  acid  gas  through  the  wash-waters,  or  he  adds  a  solu- 
tion of  sulphurous  acid  in  water,  or  a  solution  of  an  acid  sulphite  may 
be  employed,  until  the  entire  or  partial  separation  of  the  fatty  and  other 
matters  has  been  effected,  or  until  the  waters  have  acquired  an  acid 
reaction  of  the  desired  intensity.  But  if,  as  will  sometimes  occur,  the 
perfect  separation  of  the  fatty  and  other  products  is  not  effected  by  the 
employment  of  sulphurous  acid,  or  a  solution  of  an  acid  sulphite,  then  the 
required  amount  of  either  sulphuric  or  hydrochloric  acids  may  be  added 
until  separation  takes  place.  The  fatty  and  other  matters  so  separated 
are  to  be  allowed  to  eollect,  so  as  to  form  a  scum  or  deposit,  and  after  the 
acidified  mixed  solutions  have  been  allowed  to  remain  undisturbed  until 
such  a  result  has  been  obtained,  the  magma  may  be  removed  in  a  manner 
similar  to  that  now  adopted  in  works  where  such  magmas  are  obtained, 
and  separated  from  wash-waters,  resulting  from  the  cleansing  of  wool 
and  from  other  processes,  by  the  employment  of  sulphuric  or  hydro- 
chloric acid.  This  magma,  after  having  been  drained  and  pressed,  as  is 
now  done,  may  be  applied  to  any  useful  purpose, 

Those  acid  sulphites  which  are  preferred  for  effecting  the  separation 
of  the  fatty  and  other  bodies  from  wash-waters,  are  the  soluble  acid 
sulphites  of  the  alkalis  or  alkaline  earths — lime  and  magnesia,  and  of 
alumina.  Some  of  the  soluble  acid  sulphites  of  the  metallic  oxides  may 
also  be  employed ;  hut  the  acid  sulphites  of  the  alkalis  and  alkaline 
earths  are  preferred.  In  the  treatment  of  wash-waters  with  sulphuric  or 
hydrochloric  acids,  a  considerable  economy  is  effected  by  allowing  wash- 
waters,  resulting  from  the  washing  or  scouring  of  wool,  &c,  to  remain 
for  some  days  to  ferment,  or  to  undergo  a  certain  decomposition,  when  it 
is  found  that  the  amount  of  acid  requisite  to  effect  the  separation  of  the 
fatty  and  other  matters  is  very  considerably  diminished.  Now,  after 
such  fermentation,  the  waters  acquire  a  very  offensive  character;  and 
in  addition  to  the  nuisance  thus  created,  considerable  delay  occurs  in 
obtaining  the  grease  from  the  fresh  wash-waters.  It  will  be  found  that, 
by  acidifying  the  fresh  wash-waters  with  sulphurous  acid,  or  by  the 
employment  of  a  solution  of  an  acid  sulphite,  a  corresponding,  or  even  a 


Fig.  1. 


Fig.  2. 


Fig.  3. 


funnel  is  turned  cylindrically,  as  at  d,  and  this  part  fits  air-tight  into  the 
cap  aperture ;  an  india-rubber  ring  is  fitted  into  the  cup  to  secure  this 
tightness.  When  the  funnel,  c,  is  introduced  into  the  inkstand,  its  lower 
narrower  end,  E,  dips  into  the  ink,  and  the  cylindrical  portion,  d,  acting 
as  a  piston  or  plunger,  impresses  the  air  inside  the  vessel,  which  acting 
on  the  surface  of  the  ink,  causes  it  to  rise  into  the  cup,  c.  When  the  ink 
in  the  cup  becomes  too  low  from  exhaustion,  it  is  simply  necessary  to 
lift  the  funnel  so  as  to  let  more  air  into  the  vessel;  and  in  this  way  a 
sufficient  quantity  of  ink  may  always  be  obtained  in  the  dipping-cup, 
until  the  level  of  the  ink  in  the  holder  becomes  too  low,  when,  of  course, 
it  must  be  replenished.  A  neat  metal  stopper  is  provided  along  with  the 
inkstand,  and  may  be  used  for  simply  covering  the  dipping-cup,  or,  on  this 
being  removed,  for  closing  the  ink-bottle  itself,  which  it  will  do  in  an  air- 
tight manner,  as  its  plug  is  turned  to  the  same  size  as  the  portion,  d, 
of  the  funnel.  This  excellent  inkstand  is  being  introduced  by  Messrs. 
De  La  Rue  &  Co. 

SELF-ADJUSTING    SCYTHE. 

James  Smith,  Lawhill,  Perthshire. 

This  scythe  is  fitted  with  a  double  handle,  as  represented  in  the  com- 
plete view,  fig.  1,  so  as  to  give  the  mower  superior  command  over  his 
tool.  The  principal  weight  of  the  handle,  or  "  sned,"  is  concentrated 
between  the  two  points,  a,  b,  and  by  this  disposition  the  scythe  is  made 


Fig.  3. 


Fig.  2. 


to  move  with  greater  ease  than  usual,  when  the  impetus  of  the  mowing 
stroke  is  given  to  it.  Besides  this,  the  operator  can  adjust  it  to  suit 
himself,  by  means  of  the  little  key,  fig.  2,  which  is  not  more  than  an 
ounce  in  weight.  The  mode  of  adjusting  the  blade  in  the  end  of  the 
handle  is  shown  in  the"  detailed  side  view,  fig.  3.  The  short  handle  on 
the  right  can  be  set  to  any  position  b}'  altering  the  screw  at  b;  the  point 
of  the  scythe  may  also  be  raised  or  lowered  at  pleasure.    By  unscrewing 
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the  two  nuts,  c,  tbe  scythe  may  be  shifted  back  or  forward,  to  give  more 
or  less  head,  or  a  varying  distance,  between  the  blade  and  the  extremity 
of  the  handle.  The  pinching  screw  at  a,  also  allows  of  the  blade  being 
set  at  the  required  height  of  cut.  When  it  is  to  be  used  for  cutting 
grain,  a  bow  or  rake  can  be  fitted  to  the  scythe,  the  adjustment  being 
effected  by  the  nuts,  c  and  d. 

VALVES  AND  PISTONS. 

J.  W.  Child,  Halifax,  and  R.  Wilson,  Low  Moor. — Patent  dated 
September  12,  1853. 
The  portion  of  this  valuable  invention  which  relates  to  valves,  forms 
a  very  important  improvement  on  the  class  known  as  rotatory  or  oscil- 
lating valves.  We  engrave  two 
modifications  of  valves  con- 
structed according  to  Messrs. 
Child  and  Wilson's  invention. 
Fig.  1  is  a  vertical  section  of  an 
expansion  valve,  taken  through 
the  axial  line  of  the  valve,  and 
through  the  steam  pipes ;  and  fig. 
2  is  a  horizontal  section  of  the 
same,  taken  through  the  steam 
pipes.  Fig.  3  is  an  elevation  of 
the  cylinder  or  case  within  which 
the  valve  works,  and  fig.  4  is  an 
elevation  of  the  valve  piece.  This 
valve  piece,  a,  is  in  the  form  of  a 
cylinder,  having  certain  triangu- 
lar portions  cut  away,  and  it 
works  within  a  cylinder  or  cham- 
ber, b,  provided  with  a  pair  of 
ports,  c,  diametrically  opposite  to 
each  other.  The  cylinder,  b,  is 
fitted  into,  or  may  be  cast  in,  one 
piece  with  the  valve  casing,  d. 
This  casing  iscast  with  a  pipe  en- 
trance at  e,  for  the  steam,  which 
passes  thence  to  a  segmental  space,  p,  and  then  diverges  along  the 
two  passages,  g,  to  the  spaces,  h,  into  which  open  the  ends  of  the 
cylinder,  b,  and  valve,  a.  The  steam  thus  gains  access  to  the  interior 

of  the  valve,  and,  when  the 
position  of  the  valve  is  such  that  its 
cut-away  port;ons  coincide  with 
the  side  ports,  o,  in  the  cylinder, 
B,  the  steam  passes  through  those 
ports  into  the  passages,  i,  and 
i  hence  by  the  pipe  outlet,  j,  to 
the  steam  cylinder;  or,  instead 
of  this  routine,  the  steam  may  be 
made  to  enter  at  j,  and,  after 
passing  through  the  various  parts 
in  the  reverse  order  to  that  de- 
x  scribed,  it  will  pass  on  to  the 
-^  steam  cylinder  at  e.  The  ports, 
c,  of  the  cylinder,  b,  are  triangu- 
lar in  shape,  and  may  have  one 
angle  truncated,  as  at  k.  This  triangular  opening  is  disposed  with  one 
of  its  sides  at  right  angles,  and  the  other  parallel  to  the  axis  of  the  cylin- 
der, whilst  the  third  side,  or  hypothenuse,  winds  helically  round  the 
cylinder.  The  valve  piece,  a,  has  triangular  portions  cut  out  to  corre- 
spond to  the  ports,  c,  but  larger  than  the  latter.  The  valve  is  formed 
with  radial  feathers,  a,  and  a  boss,  b,  by  means  of  which  it  is  fixed  on  the 

spindle,  c,  passing  out  through  the 
stuffing-box,  d.  This  stuffing-box 
being  inverted,  is  lubricated  from 
above  ;  and,  for  this  purpose,  an  oil 
cup  is  screwed  into  the  top  cover  at 
c,  where  the  oil  enters  the  valve 
casing  by  a  small  opening.  A  small 
wire,/,  hung  in  this  opening,  guides 
the  oil  down  a  small  channel,  g,  bored 
down  the  centre  of  the  spindle,  c. 
This  channel  opens  at  the  side  of 
the  spindle,  a  little  above  the  stuf- 
fing-box, d,  so  as  to  convey  the  oil 
into  the  cup  of  the  latter.  The  valve,  a,  acts  by  revolving  on  its  axis, 
being  so  driven  as  to  make  one  revolution  for  each  double  stroke  of  the 


engine,  so  that,  as  it  is  represented  as  having  two  ports,  the  steam  will 
be  admitted  to  the  cylinder  twice  during  such  double  stroke.  Both  tho 
valve  and  cylinder  may,  however,  be  made  with  any  number  of  ports, 
the  speed  of  the  valve  being  made  to  correspond  to  the  intermittent  sup- 
plies of  steam  required.  The  time  during  which  the  steam  is  allowed  to 
pass  through  the  valve  at  each  uncovering  of  the  ports,  is  determined  by 
the  longitudinal  adjustment  of  the  valve  piece,  a.  This  adjustment  may 
be  effected  in  any  convenient  manner,  so  that  it  does  not  interfere  with 
the  regular  revolution  of  the  valve  piece;  and  it  may  either  be  derived 
from  a  governor,  thus  constituting  a  self-acting  arrangement,  or  it  may 
be  given  by  hand,  an  external  index  being  provided  to  show  the  grade  of 
expansion  at  which  the  engine  is  working.  If  the  valve  piece,  A,  is 
pushed  up  to  the  top  of  the  casing,  only  very  small  portions  of  its  cut- 
away parts  will  lie  within  the  zone  of  the  ports,  c,  so  that  the  steam  will 
he  allowed  to  pass  through  the  valve  during  a  very  small  portion  only 
of  each  semi-revolution.  In  other  words,  the  steam  will  be  cut  off  at  a 
very  early  period  of  the  stroke.  If,  however,  the  valve  piece,  A,  is 
brought  down  to  the  position  represented  in  fig.  1,  much  larger  portions 
of  its  cut-away  parts  will  lie  in  the  zone  of  the  ports,  c,  and  the  steam 
communication  will  consequently  be  maintained  through  a  greater  part 
of  the  stroke.  The  valve  is  so  proportioned,  that  if  the  valve  piece,  A, 
be  brought  down  to  its  lowest  position,  the  steam  will  not  be  cut  off  at 
all  during  the  stroke.  The  adjustment  of  the  valve  piece  affects  only 
the  period  of  covering  the  ports,  since  those  edges  of  the  valve  which 
recede  from  the  edges  of  the  ports  on  uncovering  the  latter,  are  parallel 
to  the  axis  of  the  valve,  and  consequently  no  longitudinal  adjustment 
alters  the  periods  at  which  the  ports  begin  to  open. 

Figs.  5  and  6  are  vertical  sections,  taken  at  right  angks  to  each  other, 


FiE.  6. 


of  a  form  of  valve  on  the  improved  principle,  for  directing  the  steam 
alternately  to  the  top  and  bottom  of  a  steam  cylinder.  This  valve  is 
adapted  for  being  worked  either  by  an  oscillatory  or  rotatory  movement, 
the  latter  being  preferred.  The  valve  piece,  A,  may  be  cylindrical,  but 
it  is  preferred  to  make  it  slightly  conical,  as  represented.  It  works 
steam-tight  in  a  seat,  b,  accurately  turned  out  to  fit  it,  being  pressed  down 
towards  the  narrower  end  by  a  spring,  c,  whilst  an  adjustable  screw,  d, 
entered  through  the  valve  casing,  serves  to  prevent  the  valve  from  being 
pressed  down  too  tight,  by  acting  as  an  abutting  centre  for  the  inner  end 
of  the  valve  spindle,  E.  This  spindle  passes  out  through  the  stuffing- 
box,  p,  and  has  a  rotatory  or  oscillating  motion  given  to  it,  as  may  be 
convenient.  The  valve,  A,  is  partially  hollow,  being  divided  into  two 
compartments  by  a  central  transverse  diaphragm,  g,  which  also  serves 
to  unite  it  to  its  spindle.  Each  compartment  of  the  valve  is  provided 
with  a  pair  of  ports,  a,  b,  each  port  being  set  diametrically  opposite  to  the 
other  in  the  same  compartment,  but  at  right  angles  to  the  ports  in  the 
other  compartment,  so  that  aline  drawn  parallel  to  the  axis  through  any 
one  port,  will  lie  equally  between  the  two  ports  in  the  adjoining  compart- 
ment. The  top,  h,  and  bottom,  i,  are  respectively  open  to  the  spaces,  j 
and  k,  in  tbe  valve  casing,  communicating,  the  former  with  the  steam 
pipe,  l,  and  the  latter  with  the  exhaust  pipe,  M.  The  passages,  s  and  o, 
from  the  top  and  bottom  of  the  steam  cylinder,  communicate  with  the 
interior  of  the  valve  seat,  b,  by  elongated  ports  parallel  to  the  axis  of  the 
valve  seat,  and  at  right  angles  to  each  other  as  regards  the  centre  of  the 
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valve.  Recesses,  p,  q,  corresponding  to  the  ports,  N,  o,  are  formed  in  the 
valve  seat  directly  opposite  to  the  latter.  The  ports,  K,  o,  are  of  such 
length  in  the  axial  line  of  the  valve  as  to  communicate  with  both  pairs 
of  ports,  a,  b,  in  the  latter,  as  these  come  round  in  succession,  so  that  a 
communication  is  alternately  made  with  the  top,  h,  and  bottom,  I,  of 
the  valve  ;  and  since  the  ports,  h  and  o,  are  at  right  angles  with  each 
other  equallv  with  the  ports,  a  and  b,  it  follows  that,  when  one  of  the  for- 
mer is  in  communication  with  the  top  of  the  valve,  the  other  is  in  com- 
munication with  the  bottom.  In  other  words,  whenever  a  communica- 
tion is  made  between  one  end  of  the  steam  cylinder  and  the  steam  pipe, 
a  corresponding  communication  is  formed  between  the  other  end  of  the 
steam  cylinder  and  the  exhaust  passage  ;  and  the  rotation  or  oscillation 
of  the  valve,  A,  causes  the  interchange  of  these  communications  at  each 
single  stroke  of  the  cylinder  piston,  in  precisely  the  same  manner  as  it 
takes  place  in  ordinary  steam  cylinder  valves.  The  recesses,  p,  Q,  oppo- 
site to  the  steam  ports,  are  formed  for  the  purpose  of  balancing  any  late- 
ral pressure  on  the  valve.  Thus,  the  steam  entering  at  h,  and  through 
the  port  which  happens  to  be  opposite  to  the  passage,  n,  for  example, 
will  exert  its  pressure  on  the  lower  part  of  the  valve  from  the  outside,  as 
far  as  the  mouth  of  the  passage,  n,  extends,  but  precisely  the  same 
amount  of  pressure  will  be  exerted  on  the  opposite  side  of  the  valve, 
through  the  opposite  port  of  the  valve  and  through  the  recess,  Q.  The 
forms,  proportions,  and  relative  positions  of  the  ports  in  the  valves  de- 
scribed, may  be  modified  in  various  ways  to  obtain  effects  similar  to  those 
produced  by  the  lead  or  lap  of  ordinary  steam  cylinder  valves ;  and  seve- 
ral varieties  of  action  maybe  obtained  by  means  of  differential  gearing, 
arranged  to  move  the  valve  at  a  quicker  rate  during  one  part  of  its  revo- 
lution or  oscillation  than  another ;  or  the  motion  of  the  valve  may  be 
rendered  intermittent,  so  that  the  change  of  valvular  communication 
may  be  sudden  or  instantaneous,  if  required — as  for  water-meters,  for 
example.  Messrs.  Child  and  Wilson  have  produced  several  varieties  of 
valves  on  their  improved  principle,  both  for  steam  cylinder  and  for  throt- 
tle and  other  similar  valves. 

Their  improved  piston  is  represented  in  figs.  7  and  8,  the  former  being 


a  vertical  section,  and  the  latter  a  half  plan,  with  the  cover  or  junk  ring 
removed.  It  consists  of  the  body,  a,  cast  with  a  lower  flange,  B,  and 
provided  with  a  cover,  c,  the  outer  edge,  d,  of  which  forms  the  upper 
flange,  and  serves  to  retain  the  packing  rings,  E,  F.  These  rings  are 
formed  to  the  exact  diameter  of  the  cylinder,  and  compose  the  rubbing 
surfaces  ;  they  are  each  cut  through  at  one  side,  as  at  o,  to  admit  of  their 
expansion  on  being  worn,  the  rings  being  so  placed  that  their  cuts  are  at 
opposite  sides  of  the  piston.  The  adjacent  inner  edges  of  the  rings,  e,  f, 
are  bevilled,  and  in  the  annular  space  thus  formed  are  placed  two  rings, 
H,  I,  shaped  externally  to  correspond  to  the  internal  angular  faces  of  the 
rings,  e,  f.  These  rings,  h,  i,  are  cut  through  at  one  side,  and  diamet- 
rically opposite  to  these  cuts  are  of  greater  sectional  area  than  at  any 
other  part,  such  area  being  gradually  increased  from  the  points  to  the 
thickest  part.  In  constructing  these  rings,  H,  i,  they  are  formed  some- 
what larger  in  size  than  is  required,  and  a  piece  being  cut  out  of  each, 
they  are  compressed  to  bring  them  to  their  proper  size ;  and  the  elastic 
action  by  which  they  tend  to  regain  their  original  more  expanded  form, 
qualify  them  for  acting  as  expansive  springs  upon  the  insides  of  the 
rings,  e,  f,  so  as  always  to  keep  the  latter  in  close  contact  with  the  sur- 
face of  the  cylinder.     The  rings,  ir,  i,  are  placed  on  the  piston  with  their 


cut  sides  diametrically  opposite,  and  respectively  coinciding  or  not  with 
the  cut  sides  of  the  external  rings,  e,  f.  The  horizontal  or  plane  sur- 
faces of  the  rings  are  made  to  fit  steam-tight  upon  the  inside  surfaces  of 
the  upper  and  lower  flanges,  d,  b,  of  the  piston,  a  sufficient  pressure  for 
this  purpose  being  obtained  by  the  wedge  action  of  the  spring  rings,  B,  i, 
upon  the  inclined  inside  surfaces  of  the  outer  rings,  e,  f.  The  rings, 
e,  F,  may  be  rendered  steam-tight  independently  of  each  other,  by  means 
of  tongue  pieces  let  in  at  the  joints  or  cuts,  as  at  l,  so  as  to  prevent  the 
passage  of  the  steam  through  the  cut. 

EEVIEWS  OF  NEW  BOOKS. 


A  Practical  Treatise  on  the  Manufacture  and  Distribution  of  Coal 
Gas,  its  Introduction  and  Progressive  Improvement.  By  Samuel 
Clegg,  Jun.  2d  Edition.  Pp.  300.  Plates  and  Woodcuts.  London : 
Weale,  1854. 

This  very  handsome  volume  carries  the  history  and  practice  of  gas- 
making  twelve  years  further  down  the  tide  of  time,  than  the  author's 
original  well-known  and  highly-valued  work.  The  elaborate  volume  of 
1841,  enriched  as  it  was  by  the  long  practical  experience  of  that  father 
of  the  art,  Mr.  Samuel  Clegg  the  elder,  was  the  best  text-book  of  its  time. 
But  the  remarkably  progressive  interval  succeeding  the  year  we  have 
mentioned,  has  passed  by  no  means  lightly  over  our  systems  of  artificial 
lighting,  and  the  author  now  presents  us  with  a  remodelled  guide,  which, 
in  addition  to  the  best  fruits  of  actual  practice,  embodies  much  that  is 
valuable  in  theoretical  investigation  from  the  reliable  pens  of  Dr.  Fmnk- 
land,  Dr.  Playfair,  and  Mr.  Wm.  Pole.  The  first  of  these  authorities 
has  undertaken  the  revision  of  the  division  on  the  chemistry  of  coal-gas; 
the  last  has  given  the  finishing  touch  to  the  department  relating  to  gas 
distribution ;  whilst  much  unclassified  information  scattered  through  the 
volume  is  due  to  Dr.  Playfair. 

One  of  the  most  interesting  chapters  in  the  volume  is  that  on  the  area 
and  productive  powers  of  British  and  foreign  coal-fields,  a  portion  of 
which  section  we  have  elsewhere  printed  in  the  present  Part,  as  a  means 
of  affording  it  the  prominence  due  to  its  peculiar  value.  Another  very 
interesting  division  is  that  which  treats  of  the  modern  system  of  heating 
the  retorts — thus,  in  detail: — ■ 

"  The  fuel  used  for  heating  the  retorts  may  be  either  coal  or  coke,  according  to  the 
relative  value  of  each  in  the  district.  If  coal  is  used,  a  well-regulated  bench  will  require 
about  18  to  20  per  cent,  of  the  coal  distilled;  that  is  to  say,  to  heat  the  retorts  for  the  pro- 
duction of  12,000  cubic  feet  of  gas,  from  5  to  5*  cwt.  of  coal  will  be  necessary.  The  use 
of  coke  as  fuel  is  more  general,  particularly  in  those  places  where  coal  is  valuable,  as  in 
the  neighbourhood  of  London,  and  where  coke  is  less  in  requisition  as  fuel  for  manufac- 
turers. The  quantity  of  coke  for  heating  the  retorts  will  vary  from  40  to  45  per  cent,  of 
the  quantity  produced;  that  is  to  say,  from  16  to  18  bushels  of  coke  are  requisite  to  distil 
one  chaldron  of  coal,  or  5  cwt.  will  distil  one  ton. 

"  Mr.  Croll,  the  superintendent  of  the  Chartered  Gas  Company's  works  (Brick  Lane 
station),  has  introduced  a  system  of  using  coke  as  fuel  while  red  hot.  The  charge  from 
the  retorts  is  drawn  into  a  wrought-iron  carriage,  and  immediately  taken  to  those  furnaces 
which  require  feeding.  He  informs  me  that  the  saving  effected  by  this  simple  process  is 
equal  to  10  or  12  per  cent.  I  should  conceive  it  to  be  fully  that.  The  reason  is  evident; 
because,  when  a  quantity  of  black  coke  is  thrown  on  the  previously-heated  mass  of  fuel, 
the  flues  will  to  a  certain  extent  become  cool,  since  the  heated  air  is  absorbed.  When 
hot  coke  is  thrown  on,  no  absorption  takes  place,  and  the  flues  are  kept  up  at  a  uniform 
temperature. 

"  The  use  of  tar  as  fuel  has  of  late  become  frequent,  and  is  the  most  economical,  as  far 
as  it  is  available.  In  almost  every  instance  it  is  worth  more  to  burn  than  to  sell;  viz. 
3d.  per  gallon.  The 
quantity  required  for 
carbonizing  a  chal- 
dron of  coal  varies 
from  24  to  27  gallons. 
At  the  Pancras  sta- 
tion of  the  Imperial 
Gas  Company,  each 
bench  of  retorts  will 
carbonise  about  60 
bushels  of  coal  in  24 
hours,  with  from  40 
to  45  gallons  of  tar 
as  fuel. 

"The furnace  used 
for  burning  tar  is  the 
same  as  that  used  for 
other  fuel,  and  is  fed 
by  a  small  continuous 
stream,  conducted  by 
a  wrought-iron  ser- 
vice-pipe,from  a  tank 
placed  on  the  top  of 
the  retort  benches, 
on  to  a  sheet-iron 
spout  projecting  a 
few  inches  outside 
the  furnace-plate, 
and  into  the  furnace 
itself,    as  shown  in 

the  sketch,  where  it  spreads  over  a  "  breeze-bottom,"  previously  brought  to  a  red  heat. 
At  Galashiels,  Mr.  Kemp  uses  a  small  force-pump  for  supplying  the  iuinaces  with  tar,  by 
which  means  the  beat  is  kept  up  with  great  regularity. 

"  When  retorts  have  been  at  work  for  some  months,  their  interior  surfaces  become 
incrusted  with  a  hard  carbonaceous  deposit,  approaching,  in  some  of  its  properties,  to 
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plumbago;  in  process  of  time,  carburet  of  iron  and  the  more  infusible  parts  of  the  coke 
form  a  thicker  crust,  which  it  becomes  necessary  to  remove,  both  to  prevent  the  destruc- 
tion of  the  retort,  and  to  allow  the  fuel  to  have  full  effect  upon  the  coal  contained  within, 
This  was  formerly  effected  with  great  difficulty  by  crow-bars,  the  force  required  often 
increasing  the  evil  it  was  intended  to  remedy. 

"  It  was  afterwards  found,  that  leaving  the  retort  open,  and  allowing  cold  air  to  come 
in  contact  with  the  heated  interior,  the  deposit  contracted,  and  could  be  broken  away  in 
about  twelve  hours  without  danger  to  the  retort. 

"  Mr.  Kirkham,  the  engineer  to  the  Imperial  Gas  Company,  in  order  to  take  off  this 
crust  without  endangering  the  retorts,  employs  an  air-blast,  which  is  both  speedy  and 
efficacious  in  its  operation.  His  method  of  conducting  the  process  is  as  follows : — A  cast- 
in  »n  pipe,  about  three  inches  in  diameter,  is  carried  along  the  front  of  the  benches,  at  a 
little  distance  above  the  upper  retorts;  at  points  in  this  pipe,  directly  over  every  retort,  a 
screw  and  plug  is  attached,  into  which  screw,  when  the  plug  is  removed,  a  wronght-iron 
service,  about  an  inch  in  diameter,  can  be  fixed,  and  led  into  any  open  retort.  The  main 
pipe  is  connected  with  a  blowing  cylinder,  worked  by  the  steam-engine,  so  that  a  strong 
blast  can  be  made  to  impinge  upon  any  part  of  the  hard  incrustation,  which  gradually 
yields  to  it,  aad  may  then  be  removed  without  difficulty." 

As  to  hydro-carbon  gas,  made  according  to  Mr.  White's  system,  of 
which  so  much  has  lately  been  said  for  and  against,  Mr.  Clegg  thus 
favourably  sums  up,  after  making  his  own  experimental  inquiries: — 

"1.  It  greatly  increases  the  produce  in  gas  from  a  given  weight  of  coal  or  cannel,  the 
increase  being  from  4.6  to  290  per  cent.,  according  to  the  nature  of  the  material  operated 
upon. 

"  2.  It  greatly  increases  the  total  illuminating  power  afforded  by  a  given  weight  of 
coal,  tlte  increase  amounting  to  from  12  to  108  per  cent.,  being  greatest  when  coals  afford- 
ing highly  illuminating  gases  are  used. 

"  3.  It  diminishes  the  quantity  of  tar  formed,  by  converting  a  portion  of  it  into  gases 
possessing  a  considerable  illuminating  power. 

"  4.  It  enables  us  profitably  to  reduce  the  illuminating  power  of  the  gases  produced 
from  such  materials  as  Boghead  and  Lesmahago  cannels,  &c,  so  as  to  fit  them  for  burn- 
ing without  smoke  and  loss  of  light. 

"  5.  In  addition  to  these  positive  advantages,  the  use  of  this  process  does  not  incur  any 
additional  expense  in  the  working  of  the  apparatus,  the  wear  and  tear  of  retorts,  or  the 
purification  of  the  gas;  and,  beyond  a  change  of  retorts,  it  involves  no  alterations  in  the 
construction  of  furnaces  and  apparatus  at  present  employed  in  gas  manufactories  con- 
ducted on  the  old  system." 

From  the  raw  coal  to  the  gas-hurner,  the  author  follows  his  subject 
with  trustworthy  minuteness,  illustrating  his  details  with  nineteen 
beautiful  plates  by  Gladwin,  printed  on  paper  of  superior  thickness,  and 
with  numerous  wood  engravings.  Apart  from  its  scientific  value,  the 
volume  is  excellently  brought  out. 


On  the  Application  of  Cast  and  Wrouciit-Iron  to  Building  Purposes. 
By  William  Fairbairn.     Pp.  183.     London:  Weale.     1854. 

It  is  a  curious  and  memorable  fact,  that,  in  the  earliest  recorded  in- 
stance of  the  successful  use  of  cast-iron  beams  for  the  general  purposes 
of  the  architect,  a  very  close  approximation  to  the  true  proportion  of  the 
parts  turns  out  to  have  been  made  by  the  designer.  The  instance  in 
question  is  the  fireproof  cotton-mill,  erected  for  Messrs.  Philips  &  Lee, 
in  Manchester,  in  1801.  The  iron  henms  and  columns  were  designed  by 
Messrs.  Boulton  &  Watt.  It  is  to  Mr.  Watt,  then,  that  the  credit  of 
accuracy  of  design  is  due;  for,  according  to  Hodgkinson's  rule,  it  ap- 
pears that,  in  the  absence  of  experiment,  the  sections  of  the  beams  accord 
very  closely  with  those  laid  down  by  our  eminent  theorist  as  the  best  for 
securing  a  maximum  strength,  with  a  minimum  of  material. 

It  was  this  mill  of  1801  that  was  acted  upon  as  the  model  for  many 
other  buildings  of  a  like  class  ;  and  from  1801  to  1824,  no  change  was 
made  in  the  form  of  beams.  But  the  year  1827  brought  out  Mr.  Hodg- 
kinson's  well-known  experiments,  and  during  many  succeeding  years 
Mr.  Fairbairn's  works  in  Manchester  furnished  the  means  of  following 
out  the  inquiries  which  have  led  to  such  valuable  results.  Previous  to 
these  experiments,  however,  Mr.  Fairbairn  was  engaged  in  the  construc- 
tion of  several  fireproof  buildings — one  for  Messrs.  Gott  of  Leeds,  for 
example — and  another  for  Mr.  Wood  of  Bradford ;  and  doubts  being 
entertained  as  to  the  security  of  the  system,  a  set  of  experiments  were 
made  on  the  large  scale.  The  result  indicated  that,  to  improve  upon  the 
model  section  in  Philips  &  Lee's  mill,  the  area  of  the  bottom  flange 
must  be  greatly  increased.  Here  was  the  leading  consideration  in  the 
matter. 

But  it  would  appear  that  the  hints  thus  afforded  were  either  imper- 
fectly borrowed  or  totally  neglected  by  the  parties  most  interested  in 
the  question,  or  we  should  not  have  in  our  recollection  so  many  lament- 
able accidents,  even  of  very  recent  date.  As  to  this,  Mr.  Fairbairn  ob- 
serves in  his  preface,  that — 

"  It  is  undeniable  that  great  want  of  judgment  has  boon  displayed  in  many  examples 
of  buildings  even  of  very  recent  date;  and  it  is  to  be  lamented  that  so  much  ignorance 
of  those  nndeviating  laws  which  govern  the  strength  of  materials  should  still  prevail. 
Experimentalists  and  mathematicians  have  provided  the  knowledge,  but  practitioners,  I 
fear,  have  in  a  great  degree  failed  to  avail  themselves  of  it." 

There  is  much  truth  in  this;  for,  within  the  last  few  years,  we  have 
had  almost  innumerable  accounts  of  the  failures  of  mills  and  similar 
erections — not  antique  structures,  be  it  remembered,  but  many  of  them 
quite  new,  and  some  only  partially  built.  Looking  at  these  strong  facts, 
we  cannot  but  rejoice  at  and  welcome  the  appearance  of  Mr.  Fairbairn's 
book.       As  a  most  excellent   mechanical  practician,  the    author  has 
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already  done  more  perhaps  in  bis  actual  constructions  than  any  other 
living  engineer.  In  his  previous  volume  on  tubular  structures  in 
wrought-iron,  he  has  also  placed  on  record  the  pre-eminent  share  which 
he  has  had  in  that  peculiar  system  of  construction;  and  now  he  does  the 
same  thing  in  reference  to  a  material  with  which  no  man  has  a  better 
right  to  deal — cast-iron.  But  it  is  not  with  cast-iron  alone  that  he  is 
now  concerned,  for  the  volume  which  we  have  just  perused  contains  a 
powerful  recommendation  for  the  substitution  of  the  lighter  wrought- 
iron  beams  for  the  more  cumbrous  ones  of  cast-iron.  This  is  the  great 
feature  of  the  book.     Let  us  hear  what  the  author  says  upon  it : — 

"Wronght-iron  beams  are  of  recent  origin,  and,  with  few  exceptions,  they  have  been 
sparingly  employed  in  constructions  where  their  superior  strength  and  greater  security 
must  have  rendered  their  application  of  the  utmost  importance.  In  the  construction  of 
iron  ships  they  have  been  used  in  a  variety  of  forms;  in  bridges  intended  for  the  sup- 
port of  heavy  weights,  such  as  railway  trains,  their  introduction  has  been  of  immense 
value;  and  they  are  now  almost  exclusively  used  for  the  cross-beams  which  support  the 
roadways  of  my  tubular  girder  bridges. 

"  At  first  the  box-beam,  of  which  fig.  1  represents  a  section,  was  considered-superior  to 
the  flat-beam  represented  in  fig.  2.  These  two  beams  have 
been  alternately  employed  for  the  purposes  above  mentioned ; 
but  I  have  invariably  given  the  preference  to  the  plate-beam, 
fig.  2,  on  account  ofits  simplicity  of  construction;  and  although 
inferior  in  strength  to  the  box-beam,  it  has  nevertheless  other 
valuable  properties  to  recommend  it. 

"  On  comparing  the  strengths  of  these  separate  beams, 
weight  for  weight,  it  will  be  found  that  the  box-beam  is  as 
1  :  -93,  or  nearly  as  100  :  9. 

"This  difference  in  the  resisting  powers  of  the  two  beams 
does  not  arise  from  any  difference  or  excess  in  the  quantity  of 
material  in  either  structure,  but  from  the  better  sectional  form 
of  the  box-beam.  The  box-beam,  it  willbeobserved,contains 
a  larger  exterior  sectional  area,  and  is  consequently  stiffer, 
and  better  calculated  to  resist  lateral  strain,  in  which  direc- 
tion the  plate  form  generally  yields  before  its  other  resisting 
powers  of  tension  and  compression  can  be  brought  fully  into 
action.  Taking  this  beam,  however,  in  a  position  similar  to 
that  in  which  it  is  used  for  supporting  the  arches  of  fireproof  buildings,  or  the  roadway 
of  a  bridge  where  its  vertical  position  is  maintained,  its  strength  is  very  nearly  equal  to 
that  of  the  box-beam.  But  while  the  plate- beam,  in  the  position  thus 
described,  is  nearly  equal,  if  not  in  some  respects  superior,  to  the  box- 
beam,  it  is  of  more  simple  construction,  less  expensive,  and  more  dur- 
able, from  the  circumstance  that  the  vertical  plate  is  thicker  than  the 
side  plates  of  the  box-beam,  and  is  consequently  better  calculated  to 
resist  those  atmospheric  changes  which  in  this  climate  have  so  great  an 
influence  upon  the  durability  of  the  metals.  Besides,  it  admits  of  easy 
access  to  all  its  parts,  for  purposes  of  cleaning  and  painting. 

"  It  is  for  these  reasons  that  I  give  the  preference  to  this  description 
of  beams;  and  having  had  considerable  experience  in  their  construc- 
tion, I  am  able  to  state,  that  they  answer  exceedingly  well  for  large 
deck-beams  in  iron  ships,  and  for  any  other  description  of  framework  in 
machinery  where  an  irregular  or  reciprocating  motion  tends  to  derange  or 
sever  the  parts. 

"  From  the  increased  safety  and  greatly  increased  strength  of  the 
wrought-iron  beam,  it  appears  to  me  to  be  in  every  respect  adapted  to 
the  construction  of  fireproof  buildings.  It  offers  much  greater  security, 
and  is  free  from  the  risk  of  those  accidents  which  not  unfrequently 
occur  with  cast-iron  beams,  and  which  have  created  so  much  alarm  in  the  public  mind. 
We  have  already  shown  the  superior  adaptation  of  this  material  to  bridges  and  other 
structures,  where  strength  and  security  are  the  principal  objects  of  its  application.  It 
now  becomes  a  consideration  of  6ome  importance  to  exhibit  the  advantages  which  may 
be  gained  by  its  introduction,  on  a  large  scale,  into  the  building  of  warehouses,  cotton  and 
flax  mills,  and  dwelling-houses,  which  require  protection  from  risk,  whether  arisingfrom 
weakness,  from  the  employment  of  a  dangerous  material,  or  from  fire.  In  these  erections 
it  will  be  found  exceedingly  valuable,  irrespectively  of  the  sense  of  security  which  the 
nature  of  the  material  is  sure  to  establish  in  the  public  mind.  Impressed  with  these  con- 
victions, I  unhesitatingly  recommend  its  adoption  to  the  architect  and  engineer;  and, 
provided  the  laws  which  govern  its  strength  be  carefully  attended  to,  I  have  every  reason 
to  believe  that  a  few  examples  will  not  only  give  entire  confidence  in  its  powers,  but  that 
increased  experience  will  elicit  improved  conditions,  and  probably  better  forms'  for  its 
application.* 

"Another  feature  in  the  use  of  this  material  is  the  scope  which  it  gives  for  an  exten- 
sion of  space  to  any  distance  commensurate  with  the  convenience  of  the  establishment, 
or  the  taste  of  the  architect  or  engineer.  Most  of  the  improved  cotton-mills  are  from  60 
to  65  feet  in  width,  with  two  or  three  rows  of  columns,  at  distances  of  15  to  16  feet  across 
the  mill,  and  from  9  to  10  feet  in  the  direction  of  its  length.  These  columus  present  seri- 
ous obstructions  to  the  convenient  arrangement  and  free  working  of  the  machinery,  but 
they  cannot  well  be  avoided  where  cast-iron  beams  are  used.  By  the  employment  of 
wrought-iron  they  quickly  vanish,  as  one  row  of  columns  in  the  middle,  with  only  two 
beams  in  width,  not  only  meets  the  objection,  but  removes  all  doubts  as  to  the  security  of 
the  structure.  In  these  constructions,  however,  it  must  be  borne  in  mind  that  an  increase 
of  space  is  attended  with  a  considerable  increase  of  expense;  but  when  the  latter  is  not 
a  serious  consideration,  fireproof  mills  might  be  built  upwards  of  60  feet  in  width  with- 
out the  introduction  of  a  single  column  or  any  other  obstruction  whatever." 

In  going  into  the  detail  of  the  matter,  Mr.  Fairbairn  shows  that,  whilst 
a  cast-iron  beam,  to  carry  a  given  weight,  would  weigh  2  tons,  a  wrought- 
iron  one,  constructed  on  the  principle  of  fig.  2,  would  only  weigh  some- 
thing over  16  cwt.  Assuming  upon  this  that  the  cast-iron  beams  could 
be  supplied  at  £6  10s.  a  ton,  and  wrought-iron  plate  girders  at  £16,  the 
absolute  cost  of  the  two  for  a  determined  purpose  would  be  about  the 
same.  And,  besides  this,  there  is  the  diminished  weight  of  the  dead 
mass  on  the  side  of  the  malleable  material,  and  something  must  be 

*  "  Since  the  above  was  written,  I  have  successfully  introduced  this  system  of  construc- 
tion into  a  portion  of  the  new  fireprooi  building  recently  erected  for  Messrs.  Joseph  and 
James  Norton  of  Wolverhampton.  In  this  building,  which  is  five  stories  high,  several 
of  the  arches  are  supported  on  wronght-iron  beams  similar  to  those  represented  in  fig.  1. 
The  arches,  as  well  as  the  beams  of  this  building,  are  of  great  strentrth,  having  to  sup- 
port immense  quantities  of  grain  and  flour,  filled  at  times  to  the  ceiling,  exclusively  of 
the  vibratory  action  of  the  machinery  of  eighteen  pairs  of  millstones,  which  are  almost 
constantly  in  motion." 
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added  in  favour  of  wrought-iron,  on  the  ground  of  increased  economy  in 
cost,  as  supposed  to  arise  from  a  systeinatised  plan  of  production  conse- 
quent upon  general  use. 

Touching  briefly  upon  the  position  occupied  by  the  "  trellis  girder"  as 
a  means  of  support,  Mr.  Fairbairn  concludes  his  volume  with  a  disserta- 
tion on  a  branch  peculiarly  his  own — fireproof  warehouses — adding  an 
account  of  Mr.  Salt's  magnificent  Saltaire  Mills,  illustrated  by  a  spirited 
and  remarkably  well-executed  lithograph,  by  Cherfins.  "We  gave  some 
description  of  that  vast  undertaking  last  month ;  but  as  reference  is  here 
made  to  another  mill,  which,  but  for  the  Saltaire  factory,  would  be 
reckoned  singularly  gigantic,  we  transcribe  the  notes  relative  to  it : — 

■  In  the  cotton-mill  of  Messrs.  John  Whittaker  and  Brothers,  near  Ashton-under-Lyne, 
the  main  building  is  300  feet  long,  60  feet  wide  inside,  and  6  stories  high.  It  con- 
tains, including  the  weaving-shed  and  warehouse,  24,000  square  yards  of  flooring,  about 
40,000  spindles,  and  1,S00  looms.  It  cards,  spins,  and  weaves  into  cloth  about  54,000 
yards,  or  30  miles  of  calico,  per  day.  In  the  transniissive  machinery  it  gives  motion  to 
92  or  nearly  100  spur  and  bevel  wheels,  4,S00  feet  of  shafting,  on  which  are  fixed  1,250 
drums  or  pulleys  for  driving  the  different  machines ;  the  whole  of  which  weighs  460  tons. 
This  great  weight,  exclusive  of  the  preparatory  and  finishing  machinery,  is  kept  in  mo- 
tion, at  a  velocity  varying  from  50  to  200  revolutions  per  minute,  by  two  engines  of  the 
nominal  power  of  300  horses,  but  whose  actual  duty  is  equal  to  a  force  of  upwards  of  800 
horses,  in  operation  for  10  hours  per  day  throughout  the  year.  Taking  the  year  at  316 
working  days,  this  gives  the  enormous  production  of  17,064,000  yards,  or  9,4S0  miles  of 
calico  per  annum. 

•*  I  have  given  these  statistics  merely  to  show  the  extent  and  importance  of  this  descrip- 
tion of  manufacture,  and  the  extraordinary  enterprise  with  which  it  is  conducted.  The 
establishment  just  referred  to  is  in  the  possession  of  one  family,  three  brothers;  and,  be- 
sides this,  they  have  another  factory,  which  produces  at  the  rate  of  36,000  yards  per  day, 
aud  gives,  as  the  aggregate  producing  power  of  the  firm,  an  amountequal  to  nearly  16,000 
miles  of  calico  per  annum. 

**  Messrs.  "Whittaker  s  establishment  is  not  the  only  one  entitled  to  consideration  on 
account  of  its  powers  of  production ;  many  others  might  be  enumerated,  equally  exten- 
sive, if  not  more  so,  as  regards  either  machinery  or  the  facilities  of  execution;  but  tew, 
if  any,  embody  the  same  admirable  system  of  concentration,  and  the  same  conveniences 
under  one  roof,  for  carrying  on  an  extensive  and  productive  manufacture.  That  of  Messrs. 
John  Fielden  and  Brothers,  Todmorden,  or  that  of  Messrs.  Thomas  Ashton  and  Sons, 
Hyde,  and  many  others,  are  immense  establishments;  but  I  have  selected  that  of  Messrs. 
Whittaker  as  the  most  appropriate  for  illustration,  because  it  is  the  last  mill,  upon  a 
large  scale,  which  has  been  built  in  these  districts,  and  embodies  all  the  new  improve- 
ments." 

But  we  must  stop.  We  cannot  say  more  than  that  the  mechanical 
world  owes  a  deep  debt  to  Mr.  Fairbairn  for  his  excellent  book. 


Agrostographia:  A  Treatise  on  the  Cultivated  Grasses  and  other  Herb- 
age aud  Forage  Plants.  By  Peter  Lawson  &  Son.  4th  Edition. 
Pp.  88.     Edinburgh,  1853. 

This  most  nseful  and  interesting  book — from  the  same  source  which 
gave  ns  that  very  agreeable  work,  "  A  Synopsis  of  the  Vegetable  Pro- 
ductions of  Scotland"* — is  a  peculiarly  valuable  addition  to  our  technical 
literature.  For  more  than  forty  years  have  the  authors  been  practically 
engaged  in  that  branch  of  agriculture,  which  comprises  the  cultivation 
of  the  grasses  and  other  herbage  and  forage  plants  used  for  pasturing 
and  feeding  cattle.  Twenty  years  ago  they  drew  up  the  results  of  their 
accumulated  observations  on  this  especial  pursuit,  and  shortly  afterwards 
gave  them  to  the  world  through  the  pages  of  the  "  Agriculturists' 
Manual."  It  is  from  repeated  revisions  of  these  materials  that  the  pre- 
sent treatise  has  sprung.  How  it  has  fared  in  the  world  is  tolerably 
well  indicated  by  the  words  "  fourth  edition"  on  its  cover. 

As  a  guide  for  the  farmer,  it  will  afford  him  information  on  the  intro- 
duction and  cultivation  of  the  different  species  and  varieties  of  grasses  ; 
whilst  it  enumerates  the  kinds,  and  specifies  the  quantities,  of  seeds  for 
sowing  down  land  to  pasture;  and,  finally,  furnishes  him  with  a  popular 
description  of  the  natural  and  artificial  grasses.  All  difficulties  as  to 
botanical  nomenclature  are  cleared  away  by  engravings,  explanatory  of 
the  different  parts  of  a  grass ;  and  in  this  respect  the  book  is  a  pattern 
of  a  common-sense  arrangement.  The  origin  and  history  of  the  grasses 
is  especially  curious  and  entertaining: — 

"Id  Scotland,  the  cultivation  of  the  artificial  grasses  was  much  later  of  being  resorted 
to  than  in  England.  The  date  of  the  first  introduction  of  red  clover  into  Scottish  hus- 
bandry is  not  ascertained,  but  is  supposed  to  have  been  early  in  the  eighteenth  century. 
In  a  treatise  by  the  Honourable  Society  for  Improving  in  the  Knowledge  of  Agriculture, 
'  published  for  the  benefit  of  the  farmers  of  that  kingdom,'  in  1724,  it  is  stated  '  that  the 
people  of  this  country  have  of  late  years  begun  to  follow  the  practice  of  sowing  grass 
seeds,'  of  which  the  writer  enumerates  the  red  clover,  rye-grass,  and  hop  clover,  or  tre- 
foil; and  recommends,  with  all  or  any  of  the  above-mentioned  grass  seeds,  'to  sow  the 
seeds  of  good  upland  or  lea  hay,  particularly  the  corn  grasses,  of  all  kinds;  as  also  the 
white  clover  and  narrow-leafed  plantain'  or  rib-grass.  Thomas,  the  sixth  Earl  of  Had- 
dington, and  Mr.  Cockburn  of  Ormiston,  are  supposed  to  have  been  the  first  who  culti- 
vated red  clover  in  East  Lothian,  and  that  between  1720  and  1730;  but  even  in  1740  the 
practice  had  made  little  advancement.  Lord  Cathcart,  one  of  the  most  eminent  of  the 
early  improvers,  is  believed  to  have  introduced  the  practice  into  the  western  counties; 
having,  in  1733,  granted  31  years'  leases  to  his  tenants  on  the  baronies  of  Auchencross 
and  Cathcart,  and  within  the  three  following  years  to  those  in  the  lands  of  Craighall, 
Layland,  and  parish  of  Maybole,  one  of  the  conditions  of  which  was,  that  they  should  be 
'obliged  to  sow  ten  pounds  of  red  clover  seed  for  an  experiment,  on  half  an  acre  of  the 
first  break  of  their  crofting  which  falls  to  be  grass.'  Red  clover  is  also  reported  to  have 
teen  firat  sown  in  Forfarshire  in  1755,  by  a  fanner  in  the  parish  of  Logiepert,  and  in 
Kincardineshire  about  1760;  but  in  the  northern  counties  it  seems  to  have  been  little 
known,  even  towards  the  end  of  that  century.  In  1730,  Sir  William  Nicholson,  Bart.,  of 
'ilenbervie,  Kincardineshire,  by  sowing  seeds  collected  promiscuously  from  natural 
nceadow-hay,  among  the  third  or  fourth  successive  crops  of  oats  after  lea,  was  the  first  in 
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the  district  of  M  earns  to  make  an  innovation  on  the  old  practice  of  leaving  the  land,  after 
being  cropped  out,  to  renew  its  herbage  without  artificial  aid.  Sainfoin  and  lucera  hav- 
ing, at  an  early  period,  attracted  a  good  deal  of  attention  among  English  growers,  it  was 
not  to  have  been  expected  that  they  should  be  entirely  overlooked  even  in  this  less 
favourable  climate.  Accordingly  we  find,  in  the  Select  Transactions  of  the  before-named 
Society,  published  in  1743,  that  the  Earl  of  Stair  had,  for  several  preceding  years,  culti- 
vated both,  at  New  Liston,  in  West  Lothian;  and  the  same  noblemau  is  further  stated  to 
have  'made  noble  examples,  both  in  Lothian  and  Galloway,  in  the  practice  of  turnip, 
cabbage,  and  carrot  husbandry,  by  the  plough.'  From  about  the  year  1765,  the  sowing 
of  rye-grass,  red,  white,  and  yellow  clover,  with  the  occasional  addition  of  rib-grass,  seems 
to  have  been  pretty  general  in  the  best  cultivated  districts  of  Scotland.  In  1773,  the  red 
or  creepiug-rooted*  and  sheep's  fescue  grasses  were  grown  by  Dr.  Anderson;  and  about 
the  same  period,  or  shortly  after,  the  then  proprietor  of  Glammis  Castle,  in  Forfarshire, 
with  the  view  of  improving  the  pasturage  about  that  ancient  residence,  had  the  parks 
sown  down  to  permanent  grass,  with  seeds  saved  promiscuously  from  hay  grown  in  some 
of  the  richest  meadows  in  Yorkshire,  and  to  this  day  the  beneficial  effects  of  the  experi- 
ment are  still  evident;  and  no  less  striking  to  the  botanist  than  to  the  grazier,  from  the 
prevalence  of  Avenaflavescens,  and  other  grasses,  rarely  met  with  in  the  surrounding 
country.  Towards  the  end  of  the  century,  the  fescues,  timothy,  cocksfoot,  Yorkshire 
fog,  and  several  others  of  the  permanent  natural  grasses,  began  to  receive  some  degree 
of  attention,  arising,  no  doubt,  from  the  favourably  reported  results  attendant  on  their 
culture  in  various  parts  of  England,  and  the  persevering  advocacy  of  their  merits,  both 
by  agricultural  and  botanical  writers. 

"In  Ireland,  none  of  the  grasses  seem  to  have  been  cultivated  till  after  the  middle  of 
the  eighteenth  century.  Mr.  John  Wynn  Baker,  of  Lauchlen's  Town,  near  Lexlip,  grew 
the  red  clover  about  the  year  1760,  lucern  in  1763,  bin-net  in  1765 ;  and  in  1764  he  tried  an 
apparently  successful  experiment  with  what  he  called  the  strawberry  clover,  which  he 
discovered  growing  naturally  among  limestone  gravel  in  the  county  of  Meath — which, 
however,  from  the  description  he  gives,  cannot  have  been  the  Trifolium  Jragiferum,  but 
more  likely  the  other  native  strawberry-headed  clover,  T.  resupinatum.  From  "the  earlier 
reports  on  Irish  Counties,  drawn  up  by  order  of  the  Dublin  Society,  between  the  years 
1S01  aud  1S0S,  it  appears  that,  in  the  county  of  Cork,  red  clover  was  almost  wholly  un- 
known in  1795,  and  five  years  afterwards  rye-grass  was  still  uncultivated.  In  1800,  red 
clover  was  cultivated  only  by  the  more  intelligent  agriculturists  in  the  county  of  Dublin, 
and  rye-grass  was  even  more  sparingly  grown.  About  the  same  date,  red  and  white 
clover  were  crops  not  cultivated  to  any  extent  in  Armagh,  while  rye-grass  was  totally  ex- 
cluded; timothy-grass  was  grown  by  way  of  experiment  near  Castle  Dobbs,  iu  Antrim; 
aud  in  the  county  of  Down,  the  reporter  mentions  that  the  cultivated  grasses  consisted  of 
red,  white,  and  yellow  clover,  with  rye-grass,  white-grass,  or  Yorkshire  fog,  and  a  mix- 
ture of  hay  seeds  from  the  stable-lofts  in  towns,  containing  a  large  proportion  of  soft 
brome  or  goose-grass.f  In  1801,  Mr.  Wynne  of  Hazelwood  introduced  the  culture  of 
lucern  into  the  county  of  Sligo;  and  in  that  and  the  succeeding  year,  Sir  Richard  St. 
George  introduced  the  cultivation  of  lucern,  sainfoin,  and  chiccory  into  Kilkenny;  but  the 
usual  crops  of  that  county  then  consisted  of  red  clover,  rye-grass,  and  white-grass,  with 
soft  brome-grass,  for  the  hay  of  which  the  English  Dragoon  regiments  quartered  in  Ire- 
land are  stated  to  have  given  10s.  per  ton  more  than  for  any  other.  It  appears,  however, 
to  have  been  generally  grown  in  mixture  with  rye-grass ;  and  in  the  earlier  stages  of  grass 
husbandry,  its  culture  does  not  seem  to  have  been  limited  to  Ireland  alone,  as  Withering, 
in  his  '  British  Flora,'  states  that  he  had  seen  it  in  some  parts  sown  among  clover;  while 
Curtis  and  Martin,  both  eminent  botanical  writers,  recommend  it  as  being  very  early,  and 
that  '  its  large  seeds  make  the  hay  more  nutritious.'  To  that  early  practice  of  sowing  the 
soft  brome-grass,  may  be  traced  its  present  appearance  in  rye-grass  fields,  where  it  is  now 
considered  an  intrusive  weed,  indicative  of  impurity  in  the  rye-grass  seed;  though,  like 
the  wild-oatj  and  other  indigenous  annuals,  its  presence  may  at  least  occasionally  be 
traced  to  the  seeds  of  former  crops  retaining  their  vitality  when  buried  to  a  certain  depth 
in  the  soil." 

"We  cannot  recommend  to  the  practical  farmer  a  more  useful  little 

hook  than  "Agrostographia." 


On  Peruvian  Guano  :  its  History,  Composition,  and  Fertilizing  Qualities ; 
with  the  best  Mode  of  its  Application  to  the  Soil.  Uy  J.  C.  Nesbit. 
12th  edition.     Pp.  40.     London:  Longmans,  1852. 

The  modern  practice  of  cultivating  the  earth  by  the  aid  of  artificial 
manures,  is  the  most  remarkable  feature  in  the  agricultural  progress  of 
our  own  immediate  times.  To  Liebig,  who,  in  1840,  gave  us  his 
"  Agricultural  Chemistry,"  we  are  chiefly  indebted  for  the  initiative  in 
this  great  change;  for  it  is  since  this  date  that  the  practical  chemist  has 
so  closely  directed  his  attention  to  the  investigation  of  the  true  principles 
of  fertility,  whilst  the  farmer  has  been  taught  to  go  abroad  for  a  manure 
exceeding  all  others  in  productive  powers. 

Liebig's  idea  of  the  great  improvement  derivable  from  bones  and  other 
phosphates,  in  an  easily  soluble  condition,  resolving  itself,  as  it  did,  into 
the  workable  character  of  super-phosphate  of  lime,  produced  from  bones 
by  the  action  of  sulphuric  acid ;  the  discovery  and  introduction  of  guano ; 
and,  finally,  the  application  of  those  peculiar  fossil  remains  which  we 
know  by  the  term  "coprolites,"  have  been  the  most  prominently  advan- 
tageous increments  in  the  mass  of  improvement.  All  such  manures  are 
highly  concentrated,  an  advantage  immensely  in  the  favour  of  the 
farmer,  who  can  thus  improve  far-off  districts,  which,  with  manures  of  a 
more  dissipated  nature,  would  be  totally  unreachable.  Peruvian  guano 
is,  perhaps,  the  most  concentrated  of  all  the  practicable  artificial  manures, 
whilst  it  is  suitable  to  a  greater  variety  of  crops  than  any  other.  We 
shall  leave  Mr.  Nesbit  to  describe  the  locality  and  formation  of  this 
curious  fertiliser : — 

"The  Chincha  islands,  which  contain  the  great  guano  deposits,  are  situated  in  the 
Pacific  Ocean,  off  the  coast  of  Peru,  at  the  distance  of  about  12  miles.  They  lie  between 
lat.  13°  and  14°  S.;  a  zone  within  which  no  rain  falls,  where  the  air  is  dry,  and  the  sun 
shines  with  vehement  power.  The  waters  of  the  surrounding  ocean  contain  innumerable 
shoals  of  fish ;  and  myriads  of  birds,  after  daily  satisfying  their  voracious  appetites  upon 
the  finny  tenants  of  the  deep,  have  for  ages  made  the  islands  their  nightly  abode,  and 
the  receptacle  of  their  ffflcal  offerings.  From  the  arid  nature  of  the  climate,  the  excess 
of  humidity  has  speedily  evaporated  from  their  ordure,  decomposition  has  been  arrested, 
and  by  gradual  accumulation  from  time  immemorial,  these  extraordinary  depusits  have 
attained  the  depth,  in  many  parts,  of  one  hundred  feet. 


*  Festuca  rubrn. 


t  Eiomns  mollis. 


|  A  vena  fatua. 
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"The  guano,  as  found  on  the  islands,  is  subject  to  slight  variations  in  composition. 
Towards  the  S.W.,  the  deposits  are  more  exposed  to  the  action  of  the  spray  of  the  sea, 
brought  by  the  prevailing  winds.  Some  of  these  guanos  have  lost  by  this  means  a  large 
amount  of  ammonia,  and  are  not  brought  to  this  country;  in  others,  the  deterioration  is 
trifling,  and  many  are  simply  discoloured,  without  having  suffered  any  other  change,  and 
are  equal  in  value  to  paler  samples. 

"  During  its  passage  from  Peru  to  this  country,  guano  is  subject  to  the  casualties 
incident  to  a  long  voyage  through  stormy  seas ;  it  is,  therefore,  from  leakage  of  salt 
water,  in  one  form  or  another,  that  the  only  natural  deterioration  of  guano  can  possibly 
arise. 

"  The  guanos  injured  by  water  are,  on  the  arrival  of  the  vessel  at  London,  carefully 
separated  by  the  Dock  Company  from  the  undamaged  portion  of  the  cargo.  The  wet 
portions,  according  to  the  degree  of  moisture,  are  subsequentlv  classed  as  Damaged, 
Double  Damaged,  and  Wet;  or,  in  commerce,  as  D.'s,  D.D.'s,  and  W.'s;  and  are  sold  at 
public  sales  as  inferior  guanos,  at  reduced  prices." 

The  little  pamphlet  -whence  this  extract  is  derived,  possesses  many 
features  of  practical  interest  to  the  cultivator  of  the  earth.  The  remain- 
ing pages  are  made  up  of  comparative  experiments  as  to  the  qualities  of 
various  manures,  information  on  the  best  mode  of  applying  guano  to  the 
soil,  with  its  effect  on  different  crops,  and  directions  for  detecting 
adulterations. 


The  Crystal  Palace  and  Park  in  1853.     London:  W.  S.  Orr  &  Co. 

This  little  sketch  is  a  story  of  "  What  has  been  done  and  what  will  be 
done,  addressed  to  intending  Exhibitors"  in  the  Sydenham  show.  Ac- 
companied by  a  large  separate  map  of  the  ground  level  and  galley  floor 
of  the  building,  it  forms  a  very  useful  guide  for  the  exhibiting  public. 
Its  contents  are  summed  up  in  brief  notes  upon  the  progress  of  the  un- 
dertaking, the  staff  employed  upon  it,  the  charter  of  the  Incorporation, 
the  raising  of  the  first  column,  the  great  improvement  upon  the  original 
Hyde  Park  design,  the  site,  the  external  and  internal  views,  and  the 
intended  contents. 

In  connection  with  the  educational  department  of  this  great  work,  it 
is  intended  to  arrange  "  a  scheme  of  illustration  in  respect  of  natural 
history,  hitherto  not  attempted  in  this  or  any  other  country,"  and  the 
most  eminent  men  of  the  time  have  afforded  their  aid  in  furtherance  of 
this  idea. 

A  short  chapter,  addressed  to  "  Inventors  and  Patentees,"  may  be 
transferred  to  our  pages,  in  illustration  of  the  directors'  views  as  to  this 
class  of  the  public : — ■ 

"  The  directors  have  also  decided,  with  the  view  of  carrying  out  the  intention  of  the 
recently-passed  Patent  Law,  to  establish  a  department  to  which  they  beg  emphatically 
to  call  public  attention.  This  department,  intended  to  assist  inventors  and  patentees  of 
all  countries,  by  affording  them  all  needful  information  and  publicity  for  their  labours, 
will  include  an  indexed  registry  of  past  and  future  patents,  and  '  a  Court  of  Inventions, 
in  which  models  and  working  illustrations  may  be  displayed.  The  proposed  arrange- 
ments will  enable  all  intending  patentees  to  ascertain  at  once  what  has  been  done  by 
former  inventors,  and  what  remains  to  be  done  in  the  future;  whilst  the  public  cannot 
fail  to  derive  the  highest  instruction  and  entertainment  frombeholdingthe  results  of  the 
inventive  genius  of  the  age  accumulated  under  one  vast  roof.  In  short,  the  object  of  the 
directors  will  be,  to  carry  out  to  its  full  development  the  idea  of  a  '  World's  Fair,'  or  great 
'  National  Bazaar,'  where,  on  the  one  hand,  artists,  manufacturers,  and  producers  in 
every  branch  of  industry,  who  have  attained  a  high  degree  of  excellence  in  their  respec- 
tive departments,  may  have  an  unequalled  opportunity  of  making  thatexcellence  known 
by  an  appeal  to  the  public  opinion  of  millions  who  will  be  attracted  to  the  Crystal 
Palace;  and  where,  on  the  other  hand,  those  millions  will  receive  invaluable  lessons  in 
the  principles  of  true  taste,  from  the  simultaneous  inspection  of  all  that  is  most  eminent 
and  admirable  in  the  different  departments  of  art  and  manufacture." 

A  classified  statement  of  the  intended  natural  history  collection 
winds  up  this  little  work,  which  is  worth  looking  over  by  all  who  con- 
template the  personal  enjoyment  of  the  approaching  industrial  compe- 
tition. 


Practical  Remarks  on  the  Warming,  Ventilation,  and  Humidity  of 
Rooms.     By  Francis  Lloyd.     Pp.  52.     London ;  G.  Cox,  1854. 

Mr.  Lloyd  speaks  to  the  point,  and  in  practical  words,  on  a  very 
imperfectly  understood  subject.  Few  things  are  so  badly  cared  for  as 
the  warming  and  ventilation  of  our  dwellings.  We  have  some  rooms 
that  are  always  detestably  cold,  whilst  others  have  the  equally  abomi- 
nable character  of  possessing  an  oven-like  heat.  On  the  one  hand,  no 
fire,  however  large,  will  communicate  to  the  chilly  atmosphere  more 
than  a  mere  spark  of  geniality  ;  whilst,  on  the  other,  no  fire,  however 
feeble,  can  be  prevented  from  half  roasting  us. 

As  a  means  of  preventing  smoke,  and  obtaining  an  equable  warmth, 
the  author  has  tried,  and  suggests  for  use,  a  system  of  heated  air- 
passages,  adapted  to  common  fire-grates,  here  miscalled  stoves.  Two 
vertical  passages,  or  metal  channels,  are  formed  at  the  back  of  the 
grate,  one  on  each  side,  and  through  these  the  external  air  is  admitted 
from  below.  The  current  passes  from  these  vertical  tubes  to  a  horizontal 
passage,  connecting  the  two  at  the  top,  a  slit  being  formed  along  this 
latter  channel,  to  allow  the  warmed  air  to  flow  into  the  room,  at  about 
the  level  of  the  mantelpiece.  The  cold  air  found  admission  through  a 
perforated  hearth-plate,  communicating  with  a  tube  passing  downwards, 
and  out  into  the  garden,  terminating  in  an  upward  turn,  14  inches  high, 
covered  with  a  finely-perforated  zinc  cap. 


Under  the  name  of  the  "  Tubular  Stove,"  the  author  describes  several 
elaborated  modifications  of  this  arrangement,  which  is  stated  to  have 
been  completely  successful.  Many  useful  hints  may  be  gleaned  from 
his  pages. 


Metropolitan  Sub-Arch    Railways.      By  John  Williams.      Pp.  20. 
London  :   E.  Wilson,  1854. 

Mr.  Williams,  "formerly  of  Cornhill,"  patented  a  system  of  sub- 
arches  in  streets,  in  1822,  and  he  now  comes  before  the  world  again  on 
the  subject,  with  a  reprint  of  a  petition  addressed  to  Parliament  in  1846, 
and  several  letters  to  the  Times  newspaper ;  the  whole  wound  up  with  a 
chapter  on  "Sub-railways  in  London."  Had  we  London  to  build, and 
upon  a  virgin  soil,  the  question  might  be  worth  discussing,  in  the  face 
even  of  the  difficulties  attending  the  ascents  and  descents  from  and  to 
these  subterranean  ways ;  but,  as  it  is,  we  cannot  see  how  such  a  plan 
can  bear  contemplation,  when  it  is  remembered  what  multitudinous 
ramifications  of  pipes  and  sewers  are  hidden  beneath  the  pavements  of 
the  metropolis. 


Tetley's  Centrifugal  Pump.     8vo.     Pp.  20.     J.  Dale,  Bradford. 

This  pamphlet,  made  up  of  a  reprint  from  the  "  Repertory  of  Patent 
Inventions"  of  1846,  with  a  "  verbatim  copy  of  a  pamphlet  published  by 
John  Dale,  Bradford,  in  1847,  on  the  account  of  C  Tetley,  with  draw- 
ings," in  explanation  of  the  author's  hydro-pneumatic  pump ;  an  article 
from  the  Bradford  Observer  of  1846,  and  an  advertisement  from  the  same 
paper  of  1847 — tells  us  that  Mr.  Tetley  has  been  very  early  in  the  field 
as  a  centrifugal  pump  maker.  It  is  illustrated  with  rough  outline 
sketches  of  several  modifications  of  the  apparatus,  as  it  existed  at  the 
dates  which  we  have  quoted. 


Letter  to  the  Right  Hon.  the  Earl  of  Aberdeen,  on  the  New 
War-Shell.  By  James  A.  Smith.  Pp.  16.  Edinburgh,  1844. 
This  pamphlet,  "  printed  for  the  author's  use,"  and  further  styled  on 
its  title-page,  by  the  twisting  of  a  pun,  as  "  a  questio  vexata  of  artificial 
conchology,"  is  a  statement  of  the  grievances  of  the  author  in  his  attempt 
at  the  obtainment  of  the  ear  of  government.  The  tale  is  that  of  most 
proceedings  occurring  between  inventors  and  the  government — a  history 
of  unmitigated  disappointment. 

CORRESPONDENCE. 


Fig.  2. 


LOCK  PROTECTOR. 
Mr.  Hobbs,  of  lock  notoriety,  in  a  paper  read  at  the  Institution  of  Civil 
Engineers,  as  given  in  the  Practical  Mechanic's  Journal  for  March,  says, 
"  that  the  highest  point  of  security  to  be  attained  in  the  construction  of 
locks  must  consist  in  the  fact,  that  the  possibility  of  picking  or  opening 
them  without  their  true  keys  should  depend  entirely  on  chance."  This 
object  will  be  secured  by  any  means  which  will  prevent  access  to  the  inte- 
rior of  the  lock  of  any  but  the  true  key,  or  an  instrument  exactly  like  it.  The 
contrivance  which  I  am  about  to  describe  will,  I  think,  answer  the  purpose. 
It  consists  of  a  small  cylindrical  box,  which  can  be  fitted  to  any  lock  in 
front  of  the  original  key-hole.  Fig.  1  of  the  engravings  is  a  vertical  sec- 
tion, and  fig.  2  a  face  view  of 
the  protector.  A,  is  the  face 
of  the  actual  lock,  b  being 
the  key-hole.  Outside  the 
face,  a,  of  the  lock  is  fitted 
the  cylindrical  box,  c,  closed 
by  the  front  plate,  d.  In 
this  last  is  cut  a  key-hole,  e, 
but  which  is  placed  in  a  posi- 
tion the  reverse  of  that  in  the 
lock  face,  a;  that  is  to  say, 
with  the  tail  upwards.  In- 
side the  cylindrical  box,  c,  is 
a  cylinder,  f,  having  a  pas- 
sage, h,  cut  in  it  for  the  key.  This  cylinder  should  be  of  the  depth  of 
the  ward-piece  of  the  key.  The  passage  through  the  centre  of  the  cylin- 
der, F,  for  the  entrance  of  the  barrel  of  the  key,  coincides  with  the  cor- 
responding portions  of  the  key-holes  in  both  the  lock  face,  a,  and  protec- 
tor face,  d.  In  introducing  the  key,  it  is  entered  into  the  box,  c,  with 
its  ward-piece  upwards,  and  is  then  turned  half  round  together  with  the 
cylinder,  F.  The  passage  in  the  cylinder  will  then  coincide  with  the 
key-hole,  b,  in  the  lock  face,  A,  and  the  key  is  passed  on  into  the  lock.  A 
semicircular  groove,  i,  indicated  by  dotted  lines  in  fig.  2,  is  cut  in  the 
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face  of  the  cylinder,  f,  and  it  works  upon  a  pin  on  the  inside  of  the 
protector  face!  so  that  in  turning  the  cylinder  it  may  stop  with  a  cer- 
tainty opposi'e  the  key-hola.  In  addition  to  this,  a  small  frictional 
blade"  spring,  fixed  to  the  casing,  c,  is  made  to  embrace  the  cylinder,  F,  so 
as  to  retain  it  in  the  position  in  which  it  is  left  by  the  key.  The  pro- 
tector box  will  seldom  require  to  be  more  than  an  inch  in  depth,  and  it 
may  be  let  in  flush  with  the  surface  of  the  door. 

Manchester,  March,  1854.  w-  B- 


FISH-JOINTING  RAILS. 
It  appears  to  me  that  fish-joints  for  railway  bars  might  be  made  much 
stronger  than  at  present,  by  securing  the  fishing  pieces  to  the  rails, 

as  shown  in  the  annexed  cross  sec- 
tional sketch,  taken  at  the  middle 
of  the  chair.  In  it,  the  rail,  a,  has 
the  under  curved  sides  of  the  top 
part,  and  upper  curved  sides  of  the 
lower  part,  cut  out  square  at  each 
&—  end  of  the  rail,  as  far  as  half  the 
length  of  the  fishing  pieces,  e,  put 
into  these  square  recesses,  one  on 
each  side  of  the  rail,  and  there  secured  by  a  wooden  key,  c,  driven  be- 
tween the  jaw  of  the  chair,  d,  and  the  rail.  Both  the  under  and  upper 
sides  of  the  fishing  pieces  being  fitted  well  up  to  the  corresponding  sur- 
faces of  the  rails,  no  depression  beyond  that  common  to  both  ends  of  the 
rail  can  arise.  No  strain  whatever  is  thrown  upon  the  chair  jaws,  as 
the  square  edgss  have  no  tendency  to  force  the  fishing  pieces  outwards. 
And  as  there  are  no  through  fastenings  to  be  used  in  this  plan  of  fish- 
jointing,  the  rail  is  quite  free  to  adjust  itself  to  the  thermal  effects  of 
expansion  and  contraction. 

To  prevent  the  key  from  being  shaken  back  and  dropping  out,  a  nail,  as 
at  E,  might  be  driven  through  a  hole  in  one  of  the  jaws  of  the  chair  into 
the  key,  in  which  latter  a  hole  must  be  bored  for  the  purpose,  after  the  key 
is  driven  up.  To  tighten  the  key  again,  it  will  be  necessary  to  draw 
the  nail  out,  drive  the  key  further  up,  and  then  bore  another  hole,  into 
which  the  nail  is  to  be  driven.  This  nail  fastening  may  also  be  applied 
to  the  keys  of  common  joint  chairs. 

April,  1854.  Kenneth. 

DIFFERENTIAL  SPEED  SCREW. 

I  hive  recently  designed  a  novel  form  of  screw  movement,  wherein  a 
superior  rate  of  action  is  secured  as  compared  with  ordinary  screws,  with- 
out increasing  the  pitch,  so  as  to  produce  what  I  have  termed  a  "  speed 
screw."  This  is  done  by  using  a  screw  spindle,  one  half  of  which  is  cut 
with  a  right,  and  the  other  with  a  left  thread.  The  right-threaded  por- 
tion works  in  a  fixed  nut,  whilst  the  left  section  is  entered  into  a  move- 
able nut.  Hence  the  moveable  nut  traverses  at  double  the  rate  due  to 
the  actual  pitch,  the  pitches  being  equal,  the  rate  of  one  pitch  arising 
from  the  longitudinal  traverse  of  the  screw  through  its  fixed  nut, 
whilst  that  of  the  other  occurs  from  the  action  of  the  loose  nut  upon  the 
traversing  screw.  By  combining  a  series  of  such  screw  movements,  it 
is  obvious  that  the  rate  might  be  continually  increased. 

London,  April,  1854.  J.  Fleming. 

TEMPLATE  FOR  IRON  SHIPBUILDERS. 

May  I  avail  myself  of  the  Practical  Mechanic's  Journal  in  offering  a 
few  remarks  on  Mr.  Burns'  "  Shipbuilding  Templates  ?"*  I  feel  highly 
gratified  in  finding  that  be  has  taken  advantage  of  my  communication 
in  December  last  ;t  but  I  cannot  congratulate  him  on  having  properly 
worked  out  my  plan  as  regards  the  system  of  varying  the  pitch  of  the 
rivets,  and  hence  I  am  afraid  he  has  not  duly  studied  the  subject.  I 
have  tried  to  introduce  four  rivets  in  the  spaces,  as  at  m,  and  find  that 
there  are  a  few  blanks.  A  universal  template  must  necessarily  be 
slotted  throughout  its  entire  length  in  the  frames,  to  produce  equal  divi- 
sions. 

Glasgow,  April,  1854.  John  G.  Winton. 

PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


SOCIETY   OF    ARTS. 
March  8. 
Henry  Cole,  Esq.,  in  the  Chair. 
"  An  Investigation  into  the  relative  merits  of  Pur'urick  and  Yentes'  Sugar  Pans 
;  in  ordinary  use,"  by  Mr.  R.  B.  Purbriek.     After  explaining  the  modus 


■   282,  Part  72,  for  JIarch  last. 
I  -Vol. VII. 


t  Page  213,  Part  69. 


operandi  as  commonly  conducted  in  the  boiling-house  of  a  sugar  plantation,  the 
author  proceeded  to  describe  the  distinguishing  feature  of  the  new  pans,  which  con- 
sisted in  the  peculiarity  of  their  shape,  portions  of  a  cylinder  being  substituted  for 
that  of  a  sphere  to  form  their  bottoms,  and  their  being  oblong  in  plan  at  the  top, 
instead  of  circular.  An  unbroken  metallic  surface  was  thus  presented  to  the 
action  of  the  flame  and  heated  air,  thus  insuring  a  large  increase  in  the  amount  of 
effective  surface  for  heating  liquids,  and  a  more  favourable  condition  as  regards  the 
disposition  or  appropriation  of  that  surface.  There  was  also  considerable  economy 
in  the  setting  or  hanging  of  the  pans,  as  neither  arches  between  the  pans,  nor 
circular  walls  to  form  the  flues,  were  required — all  that  was  necessary  being  two 
straight  brick  walls,  on  which  the  pans  were  laid,  so  as  to  butt  against  one  another, 
and  they  thus  dispensed  with  the  "tiling"  and  "leading"  at  the  top,  now  so 
fruitful  a  source  of  expense  and  inconvenience.  In  the  discussion  which  ensued, 
Mr.  Pontifex  said  that  pans  of  an  oblong  form  had  been  in  use  for  a  long  period 
in  Java,  the  only  difference  being  that  their  bottoms  were  convex  instead  of  con- 
cave. Mr.  Siemens  called  attention  to  the  method  of  manufacture  adopted  on  the 
Continent,  particularly  in  Russia — the  substitution  of  steam  heat  for  the  direct 
action  of  the  fire,  which  he  considered  to  be  not  only  a  more  economical  application 
of  heat,  but  also  preferable  in  other  respects,  as  a  uniform  temperature  could  at  all 
times  be  maintained,  without  the  liability  to  charring,  so  common  in  the  ordinary 
method.  Mr.  Purbriek,  in  reply,  stated,  that  he  was  not  aware  pans  of  a  similar 
shape  to  that  proposed  by  him  had  ever  been  previously  used.  He  had  proposed 
them  both  with  a  view  to  economy  in  first  cost  and  in  repairs,  and  to  the  obtaining 
a  larger  evaporating  surface  in  the  same  area,  and  this  he  still  believed  they  suc- 
cessfully accomplished.  As  regarded  the  employment  of  steam,  he  feared  that  at 
present  there  was  very  little  chance  of  any  plan  being  adopted  in  the  West  Indies 
which  involved  additional  expenditure,  and  he  must  confess  that  he  believed  that 
svstem  would  be  both  more  costly  in  the  first  instance,  as  well  as  more  wasteful  of 
fuel,  and  fuel  was  by  no  means  abundant  there. 

March  29. 

"On  the  importance  of  a  correct  system  of  Agricultural  Statistics,"  by  Mr. 
Leone  Levi. 

April  12. 

Sin  Erskine  Perky  in  the  Chair. 

"  On  Indian  Fibres  fit  for  Textile  Fabrics,  or  for  Rope  and  Papermaking,"  by 
Dr.  Forbes  Boyle,  After  some  general  observations  as  to  the  different  varieties  of 
fibre-yielding  plants  in  India,  Dr.  Royle  directed  attention  to  some  specimens,  which 
were  exhibited.  He  first  referred  to  the  silky  fibre  of  the  cotton  tree,  which  could 
be  made  into  paper,  and  then  pointed  to  some  bast  from  Arrakan.  Grasses  and 
sedges  were  also  used  in  India  for  making  ropes,  and  these  had  the  advantage  of 
not  being  easily  rotted.  The  moorghal,  or  marool,  which  belonged  to  a  group  of 
plants  which  might  be  called  liliaceous,  was  common  along  the  Coromandel,  Ma- 
labar, and  Bengal  coasts.  Its  fibre  was  remarkable  for  its  whiteness.  Some  ropes 
made  from  it  had  been  tried  by  the  master-attendant  at  Calcutta  dockyard,  when 
it  was  found  that  they  broke  at  137  lbs.,  while  Manilla  hemp  took  183  lbs.  to  break 
it.  The  pita,  or  great  aloe  (agave  Americana),  was  used  for  many  purposes,  and, 
as  a  proof  of  its  great  strength,  Humboldt  described  a  bridge  where  the  distance  of 
131  feet  was  spanned  by  ropes  made  of  the  fibre  of  this  plant,  which  actually 
formed  the  groundwork  of  the  roadways.  It  was  found  in  many  parts  of  the  In- 
dian continent,  in  the  Deccan,  in  the  north-west,  and  in  many  parts  of  the  Madras 
presidency.  Some  experiments,  made  by  Dr.  Wight,  with  ropes  made  from  this 
fibre  broke  with  362  lbs.,  while  the  rope  of  the  sunn  fibre  of  India  broke  at  404  lbs. 
Some  of  the  fibres  received  most  beautiful  colours  when  they  were  dyed,  and  speci- 
mens of  strong  unbleached  paper,  made  partly  of  this  fibre,  were  exhibited.  The 
fibre  of  the  pine-apple  plant  (cinanassa  saliva)  was  better  suited  for  making  fine 
work,  like  muslin,  than  for  ropes.  Attention  was  next  directed  to  a  plant  well 
known  on  account  of  the  fruit  which  it  bore — the  banana,  or  plantain— at  present 
only  cultivated  for  the  sake  of  its  fruit,  though  each  plant  was  capable  of  yielding 
from  three  to  four  pounds  of  fibre  (or  9,000  to  12,0001bs.  per  acre),  which  could 
be  made  into  all  sorts  of  fabrics,  coarse  and  fine,  the  former  being  useful  and  strong, 
and  the  latter  extremely  elegant  in  appearance.  It  was  fit  for  ropes,  and  it  made 
good  paper.  He  then  referred  to  a  different  set  of  plants — those  which  were  exo- 
genous in  their  growth,  including  the  flax  and  the  jute,  allied  to  which  were  the 
mallow  tribe  and  the  cotton  plant.  Cordage  and  sailcloth  were  frequently  made 
of  the  fibre  of  the  latter,  but  wheu  they  got  wet,  it  was  difficult  to  get  them  dried. 
He  next  alluded  to  the  true  hemp,  or  cannabis  saliva  of  botanists,  which  was  cul- 
tivated in  every  pact  of  India,  on  account  of  the  intoxicating  property  of  its  leaves. 
This  hemp  was  admirably  adapted  for  making  canvas,  and  was  cultivated  through- 
out the  Himalays.  The  hemp  from  kote  kangra  did  not  break  at  400  lbs.  From 
the  true  hemp  he  passed  to  the  funily  of  nettles,  the  fibre  of  which  had  been  im- 
ported at  different  times  to  this  country  from  China,  and  sometimes  sold  at  as  high 
a  price  as  £120  per  ton.  Dr.  Royle  then  proceeded  to  refer  to  another  plant,  sent 
by  Major  Hannay — the  wild  rheea — some  of  which  had  been  made  into  a  5-inch 
rope,  and  was  tested  at  Messrs.  Huddart's  rope  manufactory,  when  it  was  found 
that  its  strength,  per  square  inch  of  circumference,  was,  in  the  first  experiment, 
844  ;  in  the  second  experiment,  894 ;  and  in  that  made  of  rheea  fibre  it  was  910. 
The  average  strength  of  rope  made  with  the  best  hemp  was  determined,  after  many 
experiments  made  between  the  years  1803  and  1808,  to  be  805.  In  December  of 
last  year,  some  experiments  were  made  at  the  East  India  Company's  military  stores, 
with  fibres  in  equal  weights  and  of  equal  lengths,  when  the  following  results  were 
obtained: — Petersburgb  broke  with  100  lbs. ;  Jabbulpore  hemp,  190  lbs;  Wuckoo- 
war  fibre,  Travancore,  175  lbs. ;  Mudar  or  Yercum  fibre,  common  all  over  India, 
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190  lbs.;  China  grass,  250  lbs.;  rbeea  fibre,   3'201bs.;  wild  rheea,  343  lbs.;  and 
kote  kangra  heuip,  do  breakage  at  400  lbs. 

April  19. 
Lord  Berriedale  in  the  Chair. 

On  the  walls  were  suspended  a  number  of  very  beautiful  photographic  views, 
taken  by  Mr.  Robertson  (of  Constantinople"),  in  different  parts  of  Greece.  The 
collection  comprised  about  forty  views  in  Athens,  including  the  Parthenon,  the 
Temple  of  Theseus,  the  Erectheum,  the  Temple  of  Victory,  the  Tower  of  the 
Winds,  &c. ;  three  views  at  Egina,  two  at  Corinth,  two  at  Sunium,  and,  in  addi- 
tion, several  views  of  the  friezes  of  the  ParthenoD,  and  alto-relievoes  in  the  Temple 
of  Victory. 

"  On  Water-Meters,"  by  Mr.  J.  Glynn. 

"  Description  of  Taylor's  Water-Meter,"  by  Mr.  B.  FothergiU. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
February  28,  1854. 
"  On  the  means  of  attaining  to  uniformity  in  European  measures,  weights,  and 
coins,"  by  Mr.  James  Yates. 

March  7  and  14. 
Discussion  on  Mr.  Yates'  paper. 

MARcn  14,  21,  28,  and  April  i  and  11. 
"  On  the  Prevention  of  Smoke  in  Engine  and  other  Furnaces,"  by  Mr.  James 
Simpson,  jun. 

"On  the  Management  of  Furnaces,  and  the  Prevention  of  Smoke,"  by  Mr.  C.  W. 
Williams. 

March  21  and  28. 

"On "Martin's  Improved  Jacquard  Machine,"  by  Mr.  E.  Laforest. 
"  On  the  Deep-Sea  Fishing  Steamer  Enterprise,  with  PLUthveii's  Propeller,"  by 
Mr.  D.  K.  Clark. 

March  22. 
"  On  the  Undeveloped  Resources  of  India." 
March  29. 
"  On  the  Importance  of  a  Correct  System  of  Agricultural  Statistics,"  by  Mr. 
Leone  Levi. 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 
March  27,  1854. 
"  On  Pocket  Batteries  for  Medical  Purposes,"  by  Mr.  C.  Meinig. 
"  On  Electric  Signals  for  Railways,"  by  Mr.  J.  S.  Hepburn. 
"  On  Collodion  Calotypes,"  by  Mr.  Thomas  Rodger,  jun. 

"  On  a  mode  of  constructing  Screws,  so  as  to  gain  Speed  of  Action  without  in- 
creasing the  Pitch,"  by  Mr.  John  Fleming. 

April  10. 
Professor  Kdland,  the  president,  announced  the  formation  of  a  Technical  Mu- 
seum at  the  Society  of  Arts,  and  invited  specimens  of  animal  produce. 

"  On  the  Arcbimedian  Screw,  and  Wirtz's  Spiral  Pump,"  by  Mr.  John  Scott. 
"  On  the  prevention  of  the  bursting  of  Water-cocks  during  frost,"  by  Mr.  John 
Wilson. 

MONTHLY  NOTES. 


American  Notes  by  our  Own  Correspondent.  —  The  problem  of 
"  warming  and  ventilating"  has  been  practically  solved  in  America,  by  two  inde- 
pendent inventors,  who  have  applied  themselves  to  effect  these  desirable  objects  in 
railway  carriages.  Mr.  Foote,  of  Buffalo,  has  ventilated  some  carriages  on  the 
New  York  Central  Railroad  ;  and  Mr.  Ruttan,  of  Cobourg,  Canada  West,  one  on 
the  New  York  and  Erie  Railroad.  Both  are  reputed  to  be  successful  in  comfort- 
ably warming  and  ventilating  the  interiors,   without  the  aid  of  any  mechanism 

Fig.  1. 


liable  to  derangement,  and  without  requiring  much  attention.  A  recent  journey 
over  the  latter  road  (nearly  500  miles  long),  afforded  ample  opportunity  for  per- 
sonal acquaintance  with  Ruttan's  plan,  which  may  be  pronounced  as  leaving  little 
to  be  desired.  Both  catch  the  air  at  the  top  by  the  motion  of  the  train  through 
the  atmosphere.  Foote's  warms  it  by  contact  with  a  stove  beneath  the  floor,  and 
then  allows  it  to  rise  through  gratings  distributed  along  the  floor,  and  escape 
through  the  usual  openings  in  the  roof.     The  other  is  more  cumbrous,  but  more 
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Fig.  3. 


effective.  Ruttan  first  passes  the  air  across  a  shallow  tank  of  water  beneath  the 
floor,  to  free  it  from  dust  and  cinders,  and  then  allows  it  to  rise  through  a  stove, 
and  distribute  itself  from  near  the  top  of  the  apartment.  He  then  takes  it  out 
from  the  bottom,  carries  it  the  whole  length  of  the  carriage,  under  the  feet  of  the 
passengers,  between  a  false  and  true  floor;  raises  it  through  an  ample  tube  or 
casing,  and  ejects  it  from  the  top.  A  prominent  point  in  his  theory  of  ventilation 
is  this  downward  motion  of  the  air,  putting  in  fresh  air  at  the  top,  and  drawing 
out  cold  air  at  the  bottom,  of  every  carriage,  church,  or  dwelling.  This  clashes 
with  the  natural  tendency  of  a  warm  breath  to  rise  at  all  ordinary  temperatures; 
but  if  his  tank  will  abstract  the  dust  in  summer  as  completely  as  his  stove  warms 
the  injected  air  in  winter,  he  has  attained  the  great  point  of  practical  perfection. 
The  temperature  in  every  part  of  his  carriage,  above  breast  high,  was  72°;  and  on 
the  floor,  near  the  crack  under  the  door,  it  was  66°  Fahr.  Fig.  1  is  a  longitudinal, 
and  fig.  2  a  transverse  section  of  a  carriage  with  these  improvements.  The 
centre  cap  is  fitted  with  valves,  opening  inward  to  receive,  and  the  end  ones  with 
valves  opening  outward  to  eject,  the  air.  Only  one  of  tiie  end  caps  is  in  use  at 
one  time,  the  choice  depending  on  the  direction  of 
the  motion.  Each  valve  is  so  balanced  by  a 
weighted  lever,  that  the  centre  of  gravity  is  above 
that  of  motion,  and  tends  to  hold  it  either  wide 
open,  or  entirely  closed.  The  tank  may  be  made 
of  any  dimensions,  but  will  evidently  require  to 
be  of  great  area,  and  carefully  attended  to  in  the 
dusty  weather  of  summer,  in  order  to  purify  the 
large  quantities  of  air  required  for  comfort.  Mr. 
Ruttan  has  several  improvements  in  embryo, 
which  may  make  it  an  indispensable  appendage. 
The  stove  for  heating  is  represented  in  fig.  3, 
which  is  a  front  elevation  of  it.  The  operation 
resembles  that  of  a  common  hot-air  furnace,  the  form  being  such  as  to  present  the 
largest  practicable  amount  of  corrugated  metal  surface  to  the  ascending  air.  The 
effect  of  conveying  the  foul  air  under  the  floor  is  to  protect  the  feet  from  the 
external  cold. 

The  subject  of  ventilation  has  been  much  discussed,  but  without  yet  assuming 
much  of  a  practicable  form.  One  thing  is  certain,  that  a  habit  of  close  attention 
to  this  point  has  the  disagreeable  effect  of  keeping  us 
always  uncomfortable.  Ventilation  inventors  are  always 
too  hot  or  too  cold,  or  at  best  suffering  from  some  offen- 
sive odour;  but  if,  as  contended  by  many,  close  houses 
are  the  great  causes  of  the  effeminacy  resulting  from 
civilization — if  open  windows  are  the  only  reason  why  a  ' 
Florida  or  Madeira  residence  restores  the  incipiently  con- 
sumptive, then  this  question  becomes  by  far  the  most 
important  of  the  time,  and  precedes  fast  printing,  cost- 
less power,  aerial  navigation,  or  even  the  "  invention"  of 
universal  peace. 

A  gentleman  of  Borderdown,  N.J.,  has  applied  to  the 
authorities  of  Washington  for  the  purchase  of  the  excre- 
mentitious  matter  of  that  city,  for  the  manufacture  of 
"  a  valuable  fertilizer  from  such  noxious  material,  and 
render  it  pleasant  to  the  consumer,"  indicating  a  new 
era  in  the  financial  as  well  as  sanitary  importance  of 
this  collateral  question  of  "  sewerage  of  cities." 

The  merchants  of  Boston  have  petitioned  the  legisla- 
ture of  Maine  for  an  extension  of  the  Bain  Telegraph  line  to  Halifax,  to  rival  the 
present  monopoly  of  inter-oceanic  dispatches  held  by  the  associated  press.  But  the 
petition  has  been  refused. 

The  joint-surveying  expeditions  to  determine  the  practicability  of  a  ship-canal 
across  the  isthmus  of  Darien  or  Panama  have,  semi-officially,  reported  the  peaks 
of  the  mountains  at  about  4,000  feet  above  the  ocean ;  and  that  the  summit  to  be 
attained  by  the  proposed  canal  must  be  as  high,  at  least,  as  1,000  or  1,200  feet. 
It  is  impracticable. 

The  new  and  permanent  suspension  bridge,  for  conveying  the  trains  of  the 
Great  Western  Railway  across  the  Niagara  river,  is  rapidly  progressing,  and  will 
be  completed  during  the  present  season.  The  river  is  about  800  feet  wide,  and 
the  road-level  is  nearly  300  feet  above  the  water,  the  location  being  directly  over 
the  present  one.     It  is  to  be  of  ample  strength  for  every  possible  contingency. 

The  latest  mammoth  engineering  proposition  is  for  a  bridge  over  the  Mississippi, 
at  St.  Louis.  The  project  of  a  tunnel  at  Albany,  to  connect  the  railroads  of  New 
England  and  the  Western  States,  without  breaking  bulk,  has  given  way  to  the 
more  rational  one  of  a  bridge.  But  this,  as  it  would  seriously  affect  the  interests 
of  the  towns  above,  principally  the  thriving  city  of  Troy,  by  obstructing  the  navi- 
gation, is  now  a  legal,  political,  or  possibly  a  local,  rather  than  a  mechanical 
question. 

The  condition  of  New  York  harbour  attracts  considerable  attention.  It  is  a 
splendid  harbour,  designed  to  occupy  one  of  the  first  positions  on  the  globe,  but  is 
objectionable  on  account  of  insufficient  water;  and  the  continual  deposit  and  wash- 
ings from  the  city,  and  dredgings  from  the  docks,  are  causes  continually  operating 
to  make  it,  in  some  places,  still  more  shallow.  The  difficulty  is  more  readily 
stated  than  met,  as  the  laws  of  drainage,  washing,  and  deposit  are  yet  but  imper- 
fectly understood. 

A  somewhat  novel  practical  application  of  some  of  the  simpler  of  these  Jaws  has 
been  lately  commenced  in  an  experiment  by  a  Massachusetts  man,  in  digging  down 
hills,  and  transporting  the  material  to  the  plats  bordering  on  Lake  Erie.  The 
hills  are  about  80  feet  above  the  level  of  the  lake,   and  are  composed  entirely  of 
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the  softest  loamy  sand.  The  contractor  has  erected  at  the  base  a  small  building, 
covering  a  boiler  and  engine.  The  engine  is  about  40  horse  power,  and  is  em- 
ployed in  driving  one  of  Cary's  rotatory  pumps  (eccentric,  with  sliding  wings), 
which  force  the  water  through  a  cast-iron  pipe  to  the  brow  of  the  hill,  whence  it 
is  conveyed  a  few  rods  further  in  wooden  spouts,  and  then  allowed  to  find  its  way 
back  to  "the  lake.  Four  men  are  constantly  employed  in  raking  in  the  earth,  and 
it  has  already  cut  a  very  respectable  "  gully"  down  the  side,  giving  promise  of 
complete  success.  A  second  washing  is  presumed  to  be  necessary,  to  finally  dis- 
tribute the  material  in  the  place  desired.  The  experiment  has,  at  this  date,  been 
prosecuted  for  about  four  days  only.  The  contract  was  taken  at  a  much  lower 
rate  than  could  have  been  afforded  by  any  of  the  usual  means. 

Mr.  Dick,  of  Buffalo,  is  the  inventor  of  a  self-acting  switch,  for  which  patents 
are  now  pending  in  all  the  principal  countries  on  the  globe.  The  principle  of  the 
invention  consists  in  the  use  of  a  powerful  spring,  which  is  discharged  by  the  ap- 
proach of  wheels  on  the  line,  and  made  to  spring  into  its  place  again.  It  is  designed 
to  serve  chiefly  as  a  safeguard  against  carelessness,  by  insuring  the  continuity  of 
the  track  when  a  train  approaches  from  the  divergent  or  open  side;  but  it  can  be 
made  to  operate  when  a  train  approaches  from  either  side,  or  on  a  double  or  triple 
switch,  according  to  its  construction.  At  a  recent  test  of  this  switch  at  Buffalo, 
a  locomotive  was  run  across  it  several  times  with  varying  velocities,  the  highest 
speed,  measured  bv  timing  the  revolutions,  being  about  32  miles  per  hour.  The 
switch  operated  perfectly  at  this  speed,  the  near  vicinity  of  several  crossings 
and  frogs  preventing  a  trial  at  higher  velocities.  The  chief  objection  to  this 
switch  is  the  severe  muscular  effort  necessary  to  work  it  in  the  ordinary  manner, 
the  pressure  of  the  spring  being  added  to  all  the  usual  resistances,  when  worked 
in  one  direction. 

On  the  locomotive  employed  on  this  experiment,  which  was  a  splendid  specimen 
of  the  most  modern  construction,  a  self-acting  ringer  works  the  alarm  bell,  and  is 
certainly  the  most  indefatigable  which  can  well  be  employed.  It  consists  simply 
of  a  small  cylinder,  piston,  and  valve,  making  together  a  single-acting  engine, 
which  having  been  put  in  motion  by  the  bell-rope,  in  the  usual  manner,  maintains 
the  pendulous  motion  until  stopped  by  the  same  simple  means. 

A  series  of  experiments  have  been  lately  instituted  at  the  Cuyahoga  Works,  in 
Cleveland,  Ohio,  on  the  use  of  coke  instead  of  wood  for  locomotives,  the  general 
result  being  unfavourable  to  its  introduction.  This  fuel  makes  a  strouger  fire, 
and  might  be  valuable  as  a  kind  of  "  stimulant"  in  extraordinary  cases,  as  in 
ascending  a  long  incline  with  a  heavy  load,  but  with  long  coking  the  fire  is  con- 
sidered too  intense,  and  wanting  in  flame,  and  with  short  coking,  too  closely 
resembles  coal  in  is  destructive  effects  on  the  tubes.  Some  of  the  best  American 
bituminous  coals  were  coked  during  periods  ranging  from  twenty  to  fifty  hours,  and 
the  result  indicated  the  shorter  times  as  preferable.  Perhaps  twenty-five  hours 
may  be  considered  as  the  best  period  under  these  circumstances,  but,  even  then, 
coke  is  adjudged  not  worthy  of  general  use  in  competition  with  wood. 

A  tolerable  idea  of  the  steam  commerce  of  the  lakes,  or  rather  of  its  rapid  in- 
crease, may  be  realised  from  the  fact,  that  one  establishment,  the  Sheppard  Iron 
Works,  in  Buffalo,  has  constructed,  within  the  four  years  last  past,  one  hundred 
screw  propellers.  These  have  ranged  in  diameter  from  eight  to  sixteen  feet,  and 
one  is  now  in  pogress  twenty  feet  in  diameter,  the  length  fore  and  aft  being,  in  all 
cases,  about  two  feet.  The  construction  and  proportions  of  these  screws,  engines, 
and  hulls,  may  form  the  subject  of  a  future  chapter  of  some  interest.  The  freight 
and  passenger  screw  ships  on  the  lakes  may  probably  be  matched  against  any 
other  steam  fleet  in  the  world  for  numbers,  economy,  or  financial  success.  Their 
speed  averages  from  seven  to  eleven  statute  miles  per  hour  loaded. 

A  recent  tabular  review  of  published  accidents  by  water  and  land  lias  developed 
the  fact,  that  since  January  1,  1853,  the  l»»ss  of  life  in  the  United  States  has 
been — by  railroad,  264;  by  steamboat,  691.  The  extravagant  number  of  acci- 
dents in  America  is  proved  to  be  real  by  averaging  the  killed  and  wounded  as  com- 
pared with  other  countries,  but  is  made  more  apparent  by  the  enterprise  and 
fidelity  of  the  universal  press  in  disseminating  a  knowledge  of  the  details. 

In  proportioning  materials  to  their  working  strains,  American  mechanics  ven- 
ture nearer  to  the  extreme  limit  of  cohesion  than  do  those  of  any  other  country ; 
and  although,  with  this  exception,  they  are  highly  skilful,  scientific,  and  successful, 
frequent  failures  are  an  almost  necessary  result.  An  example  of  two  narrow  a 
surplus  of  strength  may  be  found  in  the  case  of  the  steamer  J.  L.  Avery,  which 
lately  broke  in  two.  and  sunk  in  the  ML-sissipi  river,  in  smooth  water  and  good 
weather,  the  only  reasonable  cause  assigned  being  the  racking  strain  consequent 
on  entering  or  emerging  from  an  eddy  in  the  current. 

The  "  war  of  the  gunge?,''  or  the  "  Erie  war,"  is  not  yet  terminated.  The 
railways  in  the  Eastern  Slates  are  unifonnly  four  feet  eight  inches  wide  between 
the  rails.  The  railroads  of  Ohio  and  the  West  are  unfortunately  four  feet  ten, 
while  the  New  York  and  Erie,  and  some  other  serving  as  intermediate  roads,  are  built 
on  a  guage  of  six  feet.  This  state  of  things  could  l>ut  result  in  trouble,  and  va- 
rious changes  have  been  made  to  alleviate  the  delays  and  the  needless  labour  of 
transhipment.  The  small  city  of  Erie  now  contends  that  the  break,  or  at  all 
events  that  a  break  of  guage  shall  take  place  on  her  soil,  and  pleads  some  charter 
privileges  to  that  effect.  Despairing,  however,  of  enforcing  this  extraordinary 
;  by  la-*,  her  citizens  and  authorities  have  declared  the  offending  roads  to  be 
"  a  nnisance,"  and  have  publicly  proceeded  to  destroy  them  as  such.  Some  of 
the  bridges  have  been  destroyed  and  rebuilt  several  times  during  the  past  winter, 
which  occurring  while  the  lake  navigation  was  suspended  by  ice,  has  occasioned 
serions  difficulty,  and  rendered  Erie  the  most  unpopular  locality  above  ground. 

A  process  of  manufacturing  iron  direct  from  the  ore,  patented  by  Mr.  Kenton,  is 

at  work  in  a  small  model  establishment  at  Newark,  and  is  to  be  adopted  in  several 

others  on  a  larger  scale  now  being  erected  in  various  parts  of  the  country.     Iron 

■;  i  to  be  substantially  "rust,"  or  a  combination  of  iron  and  oxygen. 


The  perfection  of  the  manufacture  simply  requires  that  the  oxygen  be  removed  and 
the  remaining  particles  of  iron  welded  together.  Mr.  Renton's  process  is  to  pul- 
verize the  ore,  and  mingle  with  it  a  small  quantity  of  powdered  coal.  The  com- 
pound is  then  subjected  to  heat  in  an  air-tight  brick  retort,  until  the  combustion  of 
the  coal  has  absorbed  all  the  oxygen  from  the  ore,  after  which  it  is  allowed  to  fall 
into  a  furnace,  and  is  welded  and  rolled  as  usual.  The  compound,  placed  in  the 
retorts,  or  "  tubes,"  as  they  are  termed,  is  perhaps  eighty  per  cent,  oxide  of  iron, 
and  twenty  per  cent,  anthracite  coal.  During  the  few  hours  it  remains  there,  it  is 
kept  at  a  tolerable  red  heat,  by  means  of  the  products  of  combustion  arising  from 
the  furnaces  which  are  earned  around  it.  In  this  interval  the  oxygen  of  the  ore 
deserts  the  iron,  unites  with  its  due  equivalent  of  carbon  in  the  coal,  and  forms 
carbonic  acid  gas,  which  is  allowed  to  escape  from  the  top.  At  the  end  of  the 
process  the  pure  iron  is  extracted,  the  unburned  coal  remaining  is  immediately  con- 
sumed on  exposure  to  the  air,  and  the  whole  process  is  said  to  be  much  simpler, 
cheaper,  and  productive  of  a  better  article,  than  by  the  method  usually  employed. 
The  novelty  is  believed  to  exist  only  in  some  of  the  modifications  of  the  details. 
i  India-rubber  patents  continue  to  absorb  a  large  amount  of  the  time  of  the  su- 
preme courts.  The  subject  is  approached  with  a  most  profound  awe,  from  the  con- 
sciousness of  a  strong  distaste  both  for  the  treacherous  substance  itself  and  for  the 
legal  machinery  with  which  it  is  nearly  synonymous  in  more  ways  than  one.  One 
of  its  latest  applications  is  by  a  dentist  of  Philadelphia,  who  is  said  to  have  made 
a  complete  set  of  teeth,  white,  hard,  and  durable,  from  this  gummy  material. 
Another  invention,  probably  the  very  latest,  is  an  india-rubber  horseshoe,  or  rather 
a  shoe  padded  with  the  elastic  substance,  the  object  being  to  relieve  the  foot  from 
the  concussions  on  the  city  pavements.  This  seems,  perhaps,  a  little  more  in 
accordance  with  our  general  experience  of  its  capacity;  hut  its  offices  are  con- 
tinually changing,  india-rubber  overshoes  having  been  so  scandalously  "  improved  " 
of  late  that  a  fast  man  can  wear  out  a  small  basketful  in  a  day.  Seriously,  the 
overshoes  at  present  sold  in  the  United  States  are  ventilated  with  holes  after 
only  a  few  days'  wear,  old-fashioned  ones  command  a  premium,  and  attics  are 
now  searched  to  find  the  ancient  and  durable  ones  which  were  long  since  dis- 
carded. ***$T 

Mr.  P.  T.  Barnum,  whose  energetic  character  was  briefly  sketched  in  the  last 
month's  issue,  has  been  elected  President  of  the  Crystal  Palace  Association,  with 
the  effect  of  raising  the  stock  and  brightening  the  prospects  generally  of  the  enter- 
prise. 

The  Ericsson  is  reported  to  have  performed  nine  or  ten  revolutions  per 
minute  at  her  dock,  working  with  but  one  engine.  It  is  more  than  probable  that 
her  paddles  were  reefed,  or  possibly  removed,  in  great  part  from  the  wheels. 

Mr.  Bristol,  who  exhibited  a  tolerably  large  engine  of  the  rotatory  class 
in  the  machine  arcade  of  the  Crystal  Palace  last  summer,  is  now  con- 
structing at  Pittsburgh  the  engine  and  boiler  for  a  screw  ship  of  some  250 
tons  burthen,  designed  for  towing  and  lightening  on  Lake  Michigan.  The 
cylindrical  interior  of  the  engine  is  5  feet  in  length  and  41  inches  in  diameter. 
The  steam  wheel  is  concentric,  and  is  35^  inches  in  diameter.  The  steam  con- 
sumed is  equivalent  to  a  reciprocating  engine  25  inches  in  diameter  of  cylin- 
der, and  with  3  feet  6  inches  stroke,  a  scale,  as  will  be  seen,  sufficiently  large 
to  test  its  practicability  for  such  purposes.  Mr.  Barrows,  of  New  York,  has 
but  recently  succeeded  in  patenting  an  engine  of  a  similar  class,  but  of  earlier  date, 
and  which  has  already  proved  itself  equal  to  all  the  wear  of  a  season  without  the 
slightest  derangement,  and  with  scarcely  perceptible  wear.  One  of  Barrow's 
engines  was  running  all  last  summer  between  Newark  and  Belleville,  near  New 
York,  the  boat,  seventy-five  feet  long,  being  probably  the  fastest  steamer  of  its  size 
ever  designed.  Another,  and  smaller  engine  of  the  same  kind,  was  exhibited  by 
this  inventor  in  the  Crystal  Palace  last  autumn,  being  worked  merely  as  a  toy, 
without  any  load.  But  when  officially  tested  by  the  dynamometer,  it  indicated 
six  horse  power,  with  thirty  pounds  steam  pressure.  The  engine  and  framing 
complete  is  18  inches  high,  12  inches  wide,  and  21  inches  long,  thus  offering  a 
high  degree  of  compactness  and  freedom  from  derangement.  Mr.  Bristol  has 
attached  a  readily  adjustable  cut-off  to  his  engine,  a  refinement  held  in  very 
slight  esteem  by  his  rival,  who  challenges  any  reciprocating  engine  to  equal  his  own 
non-expansive  rotatory  one,  in  economy  of  steam,  length  ol  use  without  repacking 
or  repairs,  or  in  general  valuable  qualities.  Barrows'  engine  is  undoubtedly  tight, 
and  almost  frictionless,  as  proved  on  its  trial,  by  working  with  a  pressure  of  one 
pound  or  less  per  square  inch,  and  may  yet  he  destined  to  play  an  important  part 
in  engineering  history.  The  inventor,  who  is  unequalled  for  energy  and  enthu- 
siasm, is  now  forming  a  company  of  capitalists  to  aid  in  its  introduction. 

Industrial  Condition  of  the  United  States. — The  labouring  classes  in 
America  are  comparatively  few  in  number,  but  this  is  counterbalanced  by,  and 
indeed  may  be  regarded  as  one  of  the  chief  causes  of,  the  eagerness  with  which  they 
call  in  the  aid  of  machinery  in  almost  every  department  of  industry.  "Wherever 
it  can  be  introduced  as  a  substitute  for  manual  labour,  it  is  universally  and  will- 
ingly resorted  to;  of  this  the  facts  stated  in  my  report  contain  many  conclusive 
proofs;  but  I  may  here  specially  refer,  as  examples,  to  plough-making,  where  eight 
men  are  able  to  finish  thirty  per  day;  to  door-making,  where  twenty  men  make 
100  panelled  doors  per  day;  to  last-making,  the  process  of  which  is  completed 
in  one  minute  and  a  half:  to  sewing  by  machinery,  where  one  woman  does  the 
work  of  twenty;  to  net  making,  where  one  woman  does  the  work  of  one  hundred. 
It  is  this  condition  of  the  labour  market,  and  this  eager  resort  to  machinery  wher- 
ever it  can  be  applied,  to  which,  under  the  guidance  of  superior  education  and  intel- 
ligence, the  remarkable  prosperity  of  the  United  States  is  mainly  due.  That  pros- 
perity is  frequently  attributed  to  the  possession  of  a  soil  of  great  natural  fertility, 
and  it  is  doubtless  true  that  in  certain  districts  the  alluvial  deposits  are  rich  and 
the  land  fruitful  to  an  extraordinary  degree ;  but  while  traversing  many  hundred 
miles  of  country  in  the  Northern  States,  I  was  impressed  with  the  conviction  that 
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the  general  character  of  the  soil  there  was  the  reverse  of  fertile.  It  is  Tiot  for  a 
moment  denied  that  the  natural  resources  of  the  United  States  are  immense,  that 
the  products  of  the  soil  seem  capable  of  being  multiplied  and  varied  to  almost  any 
extent,  and  that  the  supplies  of  minerals  appear  to  be  nearly  unlimited.  The 
material  welfare  of  the  country,  however,  is  largely  dependent  upon  the  means 
adopted  for  turning  its  natural  resources  to  the  best  account,  at  the  same  time  that 
the  calls  made  upon  human  labour  are  reduced  as  far  as  practicable.  The  atten- 
tion paid  to  the  working  of  wood,  some  details  connected  with  which  I  have 
included  in  the  report,  is  a  striking  illustration  of  this.  The  early  settlers  found 
in  the  forests  which  they  had  to  clear  an  unlimited  supply  of  material,  which  neces- 
sity compelled  them  to  employ  in  every  possible  way — in  the  construction  of  their 
houses,  their  furniture,  and  domestic  utensils — in  their  implements  of  labour,  and 
in  their  log-paved  roads.  Wood  thus  became  with  them  a  universal  material,  and 
workpeople  being  scarce,  machinery  was  introduced,  as  far  as  possible,  to  supply 
the  want  of  hands.  The  character  thus  given  to  one  branch  of  manufactures  has 
gradually  extended  to  others.  Applied  to  stone-dressing,  for  example,  one  man  is 
enabled,  as  I  have  shown,  to  perform  as  much  work  as  twenty  masons  by  hand. 
So  great  again  are  the  improvements  effected  in  spinning  machinery,  that  one  man 
can  attend  to  a  mule  containing  1,088  spindles,  each  spinning  three  hanks,  or 
3,2G4  hanks  in  the  aggregate  per  day.  In  Hindostan,  where  they  still  spin  by 
hand,  it  would  be  extravagant  to  expect  a  spinner  to  accomplish  one  hank  per  day ; 
so  that  in  the  United  States  we  find  the  same  amount  of  manual  labour,  by  im- 
proved machinery,  doing  more  than  3,000  times  the  work.  But  a  still  more  strik- 
ing comparison  between  hand  and  machine  labour  may  be  made  in  the  case  of  lace- 
making  in  England.  Lace  of  an  ordinary  figured  pattern  used  to  be  made  "on 
the  cushion"  by  hand,  at  the  rate  of  about  three  meshes  per  minute.  At  Notting- 
ham, a  machine,  attended  by  one  person,  will  now  produce  lace  of  a  similar  kind 
at  the  rate  of  about  24,000  meshes  per  minute;  so  that  one  person  can,  by  the 
employment  of  a  machine,  produce  8,000  times  as  much  work  as  one  lacemaker 
by  hand.  The  results  which  have  been  obtained  in  the  United  States  by  the  ap- 
plication of  machinery,  wherever  it  has  been  practicable  to  manufactures,  are 
rendered  still  more  remarkable  by  the  fact,  that  combinations  to  resist  its  intro- 
duction there  are  unheard  of.  The  workmen  hail  with  satisfaction  all  mechanical 
improvements,  the  importance  and  value  of  which,  as  releasing  them  from  the 
drudgery  of  unskilled  labour,  they  are  enabled  by  education  to  understand  and 
appreciate.  With  the  comparatively  superabundant  supply  of  hands  in  this  country, 
and  therefore  a  proportionate  difficulty  in  obtaining  remunerative  employment,  the 
working  classes  have  less  sympathy  with  the  progress  of  invention.  Their  condi- 
tion is  a  less  favourable  one  than  that  of  their  American  brethren,  for  forming  a 
just  and  unprejudiced  estimate  of  the  influence  which  the  introduction  of  machinery 
is  calculated  to  exercise  on  their  state  and  prospects.  I  cannot  resist  the  conclu- 
sion, however,  that  the  tlifferent  views  taken  by  our  operatives  and  those  of  the 
United  Stales  upon  this  subject  are  determined  by  other  and  powerful  causes,  be- 
sides tho.se  dependent  on  the  supply  of  labour  in  the  two  countries.  The  principles 
which  ought  to  regulate  the  relations  between  the  employer  and  the  employed  seem 
to  be  thoroughly  understood  and  appreciated  in  the  United  States;  and  while  the 
law  of  limited  liability  affords  the  most  ample  facilities  for  the  investment  of  capi- 
tal in  business,  the  intelligent  and  educated  artisan  is  left  equally  free  to  earn  all 
that  he  can,  by  making  the  best  use  of  his  hands,  without  let  or  hindrance  by 
his  fellows.  It  may  he  that  the  working  classes  exhibit  an  unusual  indepen- 
dence of  manner,  but  the  same  feeling  insures  the  due  performance  of  what  they 
consider  to  be  their  duty,  with  less  supervision  than  is  required  where  dependence 
is  to  be  placed  upon  uneducated  hands.  It  rarely  happens  that  a  workman  who 
possesses  peculiar  skill  in  his  craft,  is  disqualified  to  take  the  responsible  position 
of  superintendent,  bjr  the  want  of  education  and  general  knowledge,  as  is  frequently 
the  case  in  this  country.  In  every  State  in  the  Union,  and  particularly  in  the 
north,  education  is,  by  means  of  the  common  schools,  placed  within  the  reach  of 
each  individual,  and  all  classes  avail  themselves  of  the  opportunities  afforded.  The 
desire  of  knowledge  so  early  implanted  is  greatly  increased,  while  the  facilities  for 
diffusing  it  are  amply  provided  through  the  instrumentality  of  an  almost  universal 
press.  No  taxation  of  any  kind  has  been  suffered  to  interfere  with  the  free  de- 
velopment of  1  his  powerful  agent  for  promoting  the  intelligence  of  the  people,  and 
the  consequence  is,  that  where  the  humblest  labourer  can  indulge  in  the  luxury  of 
his  daily  paper,  everybody  reads,  and  thought  and  intelligence  penetrate  through 
the  lowest  grades  of  society.  The  benefits  which  thus  result  from  a  liberal  system 
of  education  and  a  cheap  press  to  the  working  classes  of  the  United  States,  can 
hardly  be  overestimated  in  a  national  point  of  view;  but  it  is  to  the  co-operation 
of  both  that  they  must  undoubtedly  be  ascribed.  For  if,  selecting  a  proof  from 
among  the  European  States,  the  condition  of  Prussia  be  considered,  it  will  be 
found  that  the  people  of  that  country,  as  a  body,  have  not  made  that  progress 
which,  from  the  great  attention  paid  to  the  education  of  all  classes,  might  have 
been  anticipated;  and  this  mest  certainly  be  ascribed  to  the  restrictions  laid  upon 
the  press,  which  have  so  materially  impeded  the  general  advancement  of  the  people. 
Wherever  education  and  an  unrestricted  press  are  allowed  full  scope  to  exercise 
their  united  influence,  progress  and  improvement  are  the  certain  results ;  and  among 
the  many  benefits  which  arise  frum  their  joint  co-operation,  may  be  ranked  most 
prominently  the  value  which  they  teach  men  to  place  upon  intelligent  contrivance — 
the  readiness  with  which  they  cause  new  improvements  to  be  received,  and  the  im- 
pulse which  they  thus  unavoidably  give  to  that  inventive  spirit  which  is  gradually 
emancipating  man  from  the  rude  forms  of  labour,  and  making  what  were  regarded 
as  the  luxuries  of  one  age  to  be  looked  upon  in  the  next  as  the  ordinary  and  neces- 
sary conditions  of  human  existence. — New  York  Industrial  Exhibition — Mr* 
M'liUirortfi'x  Report, 

Tre3TKAil's  Mode  of  Raising  Sunk  Vessels. — The  great  difficulties 
attending  the  existing  modes  of  raisirg  sunk  vessels  tend  \ery  much  to  the  com- 


plete abandonment  of  many  wrecks,  rather  than  run  the  risk  and  take  the  trouble  of 
attempting  to  raise  them.  To  rescue  from  the  deep  some  portion  of  the  <£3, 000,000 
value,  assumed  to  be  annually  engulphed,  Mr.  Trestrail — who  has  models  of  his 
apparatus  at  the  Polytechnic  Institution — proposes  to  employ  the  buoyant  power 
of  gases  generated  under  water.  The  gases  are  produced  by  the  slow  combustion 
of  gunpowder  mixed  with  some  other  ingredients,  these  materials  being  placed  in 
metal  caissons,  fitted  at  their  upper  extremities  with  air-tight  chambers,  in  com- 
munication with  the  caissons  by  suitable  valves.  The  caissuns  have  bottom  valves, 
by  which  they  are  primarily  filled  with  water,  and  in  this  condition  they  are  made  to 
descend  to  the  divers,  who  secure  them  to  the  wreck.  When  this  is  accomplished, 
the  divers  set  the  gas-generating  power  in  action  by  a  simple  detonating  process, 
to  give  the  required  lifting  buoyancy.  In  some  cases,  india-rubber  bags,  in  con- 
nection with  retorts,  are  placed  inside  the  wreck,  to  increase  the  lifting  power. 

Differential  Action  Barrel  Churn. — Mr.  Lorenzo  Tindall,  of  Scar- 
borough, has  just  introduced  a  novel  form  of  rotatory  barrel  churn,  of  peculiar  sim- 
plicity and  powerful  effect.  Hitherto  such  churn  cases  have  been  mounted  to 
revolve  on  spindles,  coinciding  with  the  axis  or  centre  line  of  the  barrel;  bnt  in 
Mr.  Tindall's  modification,  as  illustrated  in  our  annexed  view  in  perspective,  the 
barrel  is  set  diagonally  as  to  its  spindles  or  axis  of  rotation,  the  axis  of  revolution 
being  thus  at  an  angle  with  that  of  the  barrel  itself.     The  churn  is  carried  upon  an 


open  wooden  framing,  on  the  top  of  which  are  bearings,  to  receive  two  short  end 
spindles,  set  in  the  same  axial  line,  and  attached  at  opposi!e  edges  of  the  barrel 
ends.  At  one  end  is  a  small  fly-wheel  for  steadying  the  action  ;  and  at  the  other 
the  driving  winch  for  giving  rotation  to  the  barrel.  The  bung  or  cream  admission  hole 
is  represented  as  at  the  upper  side  of  the  barrel.  In  this  churn  the  treated  cream 
partakes  of  a  species  of  duplex  or  differential  movement;  for  as  the  barrel  rotates, 
the  fluid  always  tends  to  descend  to  that  part  of  the  barrel  which  is  lowest  at  any 
£iven  time.  This  causes  a  fluid  traverse  from  end  to  end,  each  end  of  the  barrel 
being  alternately  raised  and  lowered  during  a  revolution  ;  and  as  this  movement  is 
combined  with  the  simple  rotation,  the  cream  is  necessarily  turned  over  in  all  con- 
ceivable directions,  producing  a  most  efficient  churning  effect. 

Clay  Purification  of  Coal  Gas. — The  attainment  of  the  gasmaker's  ob- 
ject, of  producing  the  largest  quantity  of  light  with  the  smallest  amount  of  any- 
thing but  carbonic  acid  and  water,  depends  upon  two  processes — mechanical  con- 
densation and  chemical  purification.  The  ingredients  to  be  removed  by  the  latter 
process  are,  hydrosulphuric  acid,  gaseous  ammonia,  and  the  vapour  of  bisulphuret 
of  carbon.  Lime,  as  hitherto  used  in  purifying  gas,  removes  the  largest  portion  of 
the  hydrosulphuric  acid;  but  the  whole  of  this  acid  would  be  removeable  by  lime, 
were  not  the  purifying  action  vitiated  by  an  excess  of  other  impurities.  Alumina 
employed  as  a  hydrate,  in  the  form  of  clay,  seizes  the  alkali  ammonia,  and  at  the 
same  time  takes  up  the  objectionable  acid  and  the  carbon.  It  also  absorbs  the 
tarry  vapour  which  is  present.  If  the  gas,  thus  purified,  is  passed  through  fresh 
lime,  the  injurious  matters  are  more  completely  analysed.  A  further  portion  of 
the  acid  is  taken  up  by  the  lime,  and  new  clay  retains  what  the  lime  has  disen- 
gaged. We  have  here  two  advantages.  The  combustion  of  gas  which  has  been 
most  carefully  purified  by  lime  alone  yields  nitric  acid  by  the  decomposition  of  am- 
monia, and  the  union  of  its  nitrogen  with  atmospheric  oxygen.  Also,  by  the  de- 
composition of  hydrosulphuric  acid  and  bisulphuret  of  carbon,  it  affords  sulphu- 
rous acid,  and  the  latter,  through  the  intervention  of  water,  deprives  the  nitric  acid 
of  part  of  its  oxygen,  and  is  converted  into  sulphuric  acid,  of  which  so  much  has 
lately  been  said  in  reference  to  London  gas.  Complete  purification  must  lead  to  a 
greatly  increased  consumption  of  gas,  as  the  best  of  all  known  sources  of  artificial 
light.  But  there  is  also  the  increased  illuminating  power  thus  arising.  "What  we 
have  urged  is  clearly  made  out  in  the  recently-patented  invention  of  the  Rev.  W". 
K.  Bowditch,  of  St.  Andrew's,  "Wakefield.  According  to  his  experimental  tests, 
the  clay  answers  best  when  used  like  dry  Hine.  It  is  made  fine,  damped,  and 
spread  two  or  three  inches  thick,  upon  the  screens  of  the  common  purifiers,  being 
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moist  enough  to  form  a  ball  when  pressed  in  the  hand.  And  whether  the  clay  is 
used  alone,  or  in  combination  with  lime,  the  gas  must  pass  through  clay  last, 
finishing  with  at  least  two  tiers  of  clay.  With  the  inventor  is  associated  the  chair- 
man of  the  Wakefield  Gas  Works,  W.  Statter,  Esq.,  under  whose  auspices  the  clay 
process  has  been  practically  tried  in  regular  work  upon  above  3,000,000  cubit  feet 
of  gas,  showing  an  increase  in  light  of  some  22  per  cent.  In  gas  made  here  with 
l-7th  of  cannel,  a  lime  purification  of  five  feet  per  hour  gave  the  light  of  12^  sperm 
candles ;  with  clay  purification  to  the  same  extent,  the  light  was  represented  by 
15  candles.  In  this  way  100  feet  of  clayed  gas  is  equal  to  125  feet  of  limed  gas. 
With  no  cannel,  the  results  were — lime  purification,  ll£  sperm  candles;  clay,  loj 
— making  100  feet  of  clayed  gas  equal  to  lo'2h  feet  of  limed  gas.  Taking  the 
London  price  of  4s.  6d.  per  1.000  cubic  feet,  each  thousand  under  the  clay  process 
is  equal  to  1,250  under  the  old  process,  and  is  worth  to  the  consumer  5s.  7-H. 
Hence  it  is  fairly  enough  argued  that  the  price  may  be  raised  3d.  per  1,000  feet. 
This  obviously  gives  the  consumer  the  light  of  250  feet  of  ordinary  standard  gas  for 
the  additional  3d.,  or  one-fourth  more  light  for  one-eighteenth  more  cost. 

Navigable  Eivers  in  Australia. —  One  of  the  greatest  impediments  to  the 
development  of  the  resources  of  our  Australian  colonies  hitherto  has  been  the  want 
of  navigable  streams,  by  which  the  productions  of  the  interior  could  be  conveyed  to 
f  the  coast.  As  regards  the  south-eastern  p:irt  of  that  vast  continent,  it  now  ap- 
pears that  the  Murray  and  its  tributary  streams  are  perfectly  available  for  the  pur- 
poses of  commerce.  Sir  H.  Young,  the  governor  of  South  Australia,  has  been 
engaged  for  some  time  in  investigating  these  rivers;  and  from  the  despatches 
which  have  been  recently  made  public,  we  learn  that  the  Murray  Proper  is  navi- 
gable from  a  point  cnly  seven  miles  from  the  coast  to  Albany,  a  distance  by  water 
of  1,900  miles,  and  that  many  of  its  branches  are  likewise  navigable,  one  of  them, 
the  Morrimbidgee,  having  alone  a  navigable  coarse  of  700  miles.  The  importance 
of  these  investigations  will  be  appreciated,  when  we  state  that  the  basin,  penetrated 
by  navigable  rivers,  has  an  area  seven  times  larger  than  Great  Britain,  with  a  salu- 
brious climate  and  a  good  soil,  capable  of  sustaining  a  very  large  population.  We 
have  said  that  the  Murray  is  navigable  for  1,900  miles;  but,  in  point  of  fact,  the  go- 
vernor ascended  in  a  steamer  of  40  horse  power,  and  105  feet  long,  having  alongside 
a  barge  of  the  same  length,  for  1,450  miles,  where  the  stream  h:id  still  a  width  of 
200  yurds,  and  a  depth  of  three  fathoms.  This,  however,  was  at  a  time  when  the 
river  was  unusually  full,  so  that  it  is  not  certain  that  it  can  always  be  ascended  so 
far  in  vessels  of  these  dimensions.  On  this  occasion  nearly  a  million  pounds  of 
wool  was  waiting  on  the  banks  of  the  river  to  be  carried  downwards,  and  the 
country  is  declared  to  be  capable  of  feeding  a  very  much  larger  number  of  sheep 
than  are  there  at  present.  When  the  facilities  offered  by  the  various  streams  are 
fully  taken  advantage  of,  a  vast  increase  of  wool  will  be  found  in  our  markets,  and 
of  course  commerce  generally  will  be  greatly  benefited.  There  is  much  timber  in 
the  country  thus  to  be  opened  out,  which  may  be  converted,  by  means  of  saw-mills, 
into  boats  and  rafts  adapted  to  the  river  navigation.  After  transporting  the  pro- 
duce of  the  interior  to  the  coast,  this  timber  may  be  readily  sold ;  or  vessels  of  a 
larger  class  may  be  built,  and  these  may  be  decked  and  sparred  where  the  naviga- 
tion ceases,  and  can  then  be  sent  for  disposal  to  the  neighbouring  colonies.  A 
more  easy  route  to  the  gold  diggings,  than  overland  from  Melbourne,  is  promised  by 
means  of  some  of  the  streams;  and  they  are  said  to  offer  a  more  convenient  mode 
for  emigrants  from  Europe,  desirous  of  reaching  the  interior  of  the  three  colonies 
of  South  Australia,  Victoria,  and  New  South  Wales,  than  any  other  route,  for  the 
dangerous  navigation  of  Bass's  Straits  and  Port  Philip  Heads  would  be  avoided. 
Mineral  wealth  may  be  expected  in  some  part  of  the  river  basin,  and  the  dis- 
covery will  materially  tend  to  stimulate  the  enterprise  of  colonizing  the  vacant 
lands.  The  waters  abound  with  fish,  and  the  soil  seems  well  adapted  for  the  cul- 
tivation of  grain,  the  vine  and  olive.  In  view  of  all  the  possibilities  thus  suggested, 
it  would  appear  that  a  new  era  is  about  to  commence  in  the  development  of  our 
possessions  at  the  antipodes,  and  that  we  shall  soon  have  a  new  market  for  our 
manufactures.  SinguLrly  enough,  this  vast  system  of  rivers  has  no  opening  which 
admits  vessels  to  or  from  the  sea;  but  a  tram  rail,  seven  miles  in  length,  will  con- 
nect the  river  terminus  with  Port  Eliot,  where  the  harbour  is  excellent,  and  will 
easily  overcome  this  slight  difficulty.  Much  credit  is  due  to  Sir  H.  Young  for 
his  perseverance  in  this  patriotic  undertaking,  of  which,  it  is  to  be  hoped,  he  will 
soon  see  the  successful  issne. 

Prolongation  of  Williams'  Patent  fop.  Felting. — This  was  an  appli- 
cation, heard  before  the  judicial  committee  of  the  Privy  Council,  for  the  prolonga- 
tion of  a  patent  for  felting  woollen  fabrics — cloth,  tablecovers,  &c.  Mr.  Webster 
appeared  for  the  patentees.  The  petition  was  not  opposed,  but  the  Attorney- 
General  was  present  to  watch  the  case  for  the  Crown.  Several  witnesses  having 
been  examined  to  prove  the  utility  of  the  invention,  and  that,  from  the  increased 
importation  of  wool  adapted  for  the  purposes  of  felting,  it  was  likely  to  be  brought 
into  very  extensive  operation,  Lord  Justice  Knight  Bruce  said  that  their  Lord- 
ships would  advise  her  Majesty  to  gnmt  an  extension  for  five  years. 

Iron  Custom-House  for  Peru. — Messrs.  E.  T.  Bellhouse  &  Co.  of  Man- 
chester, have  just  completed  and  shipped  one  of  the  most  important  works  in  iron 
ever  executed.  This  is  a  custom-house  and  public  store  for  the  town  of  Payta, 
Peru-  The  custom-house,  when  temporarily  erected  in  Granly  Bow,  Manchester, 
presented  an  imposing  block,  seventy  feet  square,  surrounded  on  all  sides  by  a  bal- 
cony at  the  second  floor  level,  and  a  verandah,  each  projecting  above  six  feet  from  the 
face  of  the  building.  A  flagged  way,  ten  feet  wide,  will  surround  the  basement  of 
the  edifice,  which  will  be  enclosed  by  a  strong  ornamental  cast-iron  railing  and 
The  balcony  is  supported  by  cantilevers  formed  of  the  joists  of  the  upper 
floor,  and  is  enclosed  by  a  cast-iron  railing,  and  floored  with  1^-inch  planking;  a 
continuous  wide  promenade  on  all  sides  of  the  building  is  thus  afforded.  This  is 
approached  by  three  wide  folding  doors  from  the  main  centra!  and  side  passages. 
The  verandah  is  supported  by  ornamental  cast-iron  brackets  attached  to  the  main 


pilasters  of  the  building,  and  is  covered  by  galvanized  corrugated  sheets,  with  a 
continuous  drop  of  ornamental  design.  The  exterior  consists  of  cast-iron  upright 
pilasters  and  wrought-iron  angle-iron  framing,  to  which  is  attached  the  galvanized 
corrugated  iron  sheets  >To.  16  wire-guage,  by  means  of  bolts.  The  block  of  build- 
ing consists  of  two  lofty  stories  and  a  large  space  beneath  the  roof,  the  latter  rising 
in  four  slopes  to  a  central  platform  23  feet  square.  This  platform  is  a  strong 
framework  of  timber  beams,  covered  with  a  floor  of  3-inch  planks,  supported  by 
pillars  of  cast-iron  rising  from  stones  in  the  basement  of  the  building.  These 
pillars  are  so  designed  as  to  come  within  the  partitions  of  the  rooms,  so  that  they 
are  no  obstruction.  The  level  of  the  floor  of  this  platform  is  45  feet  above  the 
ground  line,  and  the  portions  not  under  cover  will  be  leaded,  and  it  has  an  orna- 
mental cast-iron  railing  on  its  four  sides.  A  circular  tower,  17  feet  high,  15  feet 
diameter,  with  a  clock,  door,  and  windows,  stands  upon  the  square  platform.  The 
top  of  this  tower  has  a  bold  cast-iron  cornice  and  railing  above;  and  on  the  top  of 
it  there  is  a  smaller  tower,  from  which  the  flagstaff  rises,  the  extreme  height  from 
the  ground  to  the  top  of  the  flagstaff  being  100  feet.  Stairs  lead  to  the  platform 
and  to  the  base  of  the  upper  tower,  and  an  extensive  view  is  obtained  when  the 
ascent  is  made  by  means  of  eighty  steps. 

In  each  story  the  interior  is  divided  into  a  main  central  passage,  13  fset  wide, 
and  a  side  passage  for  the  staircase,  from  which  are  entered  the  various  offices  for 
customs  and  rooms.  The  interior  of  the  outer  walls  and  the  faces  of  the  partitions 
are  lined  with  wooden  boarding,  upon  which  will  be  nailed  Croggon's  patent 
inodorous  felt;  this  will  be  papered  with  common  preparation  paper,  and  then  with 
good  coloured  paper-hangings.  The  entrance  doors  are  of  wood,  handsomely 
panelled  and  moulded,  and  lined  in  the  interior  with  sheet-iron.  Light  is  admitted 
to  the  passages  by  windows  above  and  at  the  sides  of  the  entrance  doors — and  to 
the  rooms  by  windows,  which  open  in  the  manner  of  French  casements.  The  ex- 
terior of  all  the  windows  is  protected  by  iron  gratings.  The  internal  doors  have 
moulded  panels  and  architraves,  and  the  rooms  are  finished  with  moulded  wooden 
bases  and  cornices.  Over  each  doorway  in  the  lower  passage  are  handsome  cast- 
ings of  the  arms  of  Peru,  with  the  name  of  the  department  of  customs  for  which 
each  room  is  intended.  The  lower  floor  boards  are  fixed  upon  iron  girders,  and 
the  upper  floor  boards  and  ceiling  boards  upon  wooden  joists.  A  handsome  clock, 
having  a  dial  of  four  feet,  is  fixed  and  working  in  the  tower;  this  has  been  made 
by  Mr.  J.  Bailey.  The  general  effect  of  the  building  is  good ;  the  projections  of 
the  verandahs  and  balconies,  and  the  mouldings  of  the  various  cornices  and  up- 
rights, being  bold  and  appropriate.  Much  of  this  is  due  to  Mr.  E.  Salomons,  the 
architect,  who  gave  the  aid  of  his  talent  in  the  design  of  the  details  and  propor- 
tion. 

The  iron  warehouse,  or  store,  is  intended  to  hold  goods  whilst  under  the  charge 
of  the  custom-house  officers,  and  occupies  a  ground  space  of  120  feet  in  length, 
and  90  feet  in  width.  This  is  covered  by  a  roof,  rising  to  a  peak  in  the  centre, 
covered  with  galvanized  corrugated  iron  sheets,  fastened  down  to  trussed  principals, 
and  framework  of  wrought-iron.  The  walls  consist  of  strong  cast-iron  upright 
pilasters,  about  8  feet  6  inches  apart,  between  and  attached  to  which  are  corru- 
gated sheets;  the  line  of  corrugations  running  horizontally,  on  the  plan  of  Mr. 
Bellbouse's  patent.  The  main  entrance  is  at  one  of  the  gable  ends  of  the  building, 
and  consists  of  an  arched  grated  opening,  32  feet  high  and  30  feet  wide,  having  a 
gateway  to  open  and  admit  carts  and  waggons  into  a  covered  enclosure,  60  feet  by 
30  feet.  The  upper  part,  below  the  segment  of  the  circle,  is  filled  in  with  wrcught- 
iron  bars,  radiating  from  a  centre,  the  point  from  which  the  bars  radiate  being 
covered  by  an  exceedingly  handsome  shield,  surrounded  by  ornamental  scrollwork. 
The  words  "  Almacenes  del  Estrado  " — "  the  stores  of  the  state" — are  cast  in  bold 
letters,  and  placed  in  a  large  square  compartment  over  the  gates.  The  roof  of  the 
half  length  nearer  the  entrance  consists  of  a  central  trussed  hip  principal,  30  feet 
span,  whose  ends  rest  upon  the  iron  walls  dividing  the  central  covered  way  from 
the  warehouse  portion  at  the  sides;  and  the  roof  at  the  sides  is  carried  by  trussed 
beams,  one  end  of  each  resting  upon  the  pilasters  of  the  outer  wall,  and  the  other 
end  upon  the  pilasters  of  the  internal  division  wall.  In  the  other  half  of  the  ware- 
house, open  to  the  whole  width  of  ninety  feet,  four  columns,  and  sis  lattice  girders 
of  wrought-iron,  support  the  ends  of  the  principals  and  trussed  bearers.  The  ware- 
house portion,  therefore,  consists  of  a  square  block,  60  feet  by  60  feet,  connected 
with  two  blocks  GO  feet  by  30  feet  at  the  sides  of  the  covered  cartway.  The  side- 
wall  pilaster  rises  from  a  base  stone,  being  connected  (lengthwise  of  the  building) 
by  a  moulded  base  below,  and  a  moulded  cornice  at  the  top.  From  the  top  of  the 
pilaster  a  trussed  wrought-iron  bearer  rises  to  the  internal  walls,  or  to  the  lattice 
girder,  as  the  case  may  be,  and  the  central  hipped  trussed  principal  continues  the 
tie  across  to  the  other  straight  bearer,  and  to  the  other  pilaster.  The  connection 
and  tie  between  the  two  sides  of  the  building  is  thus  complete,  and  great  strength 
is  attained  without  an  unde.-irable  increase  in  weight.  Longitudinal  lengths  of 
angle-iron  form  a  good  tie  from  principal  to  principal,  and  to  these  are  fixed  the 
galvanized  corrugated  sheets  of  the  roof.  The  light  is  admitted  by  large  side  windows, 
in  which  provision  is  made  for  the  admission  of  air  by  means  of  sliding  casements. 
The  height  to  the  eaves  of  the  roof  is  17  feet,  and  to  the  peak  of  the  roof  37  feet. 
The  entire  weight  of  this  building  is  about  130  tons,  exclusive  of  the  brick  and 
stonework  which  have  been  sent  out  for  the  foundations.  The  building  was  made 
to  the  instructions  of  Messrs.  Antony  Gibbs  &  Sons  of  London,  Mr.  3.  Woods, 
O  E.,  having  the  direction  of  the  execution  of  the  work. 

To  show  the  interest  created  by  this  fine  specimen  of  architecture  cf  the  iron 
age,  we  may  mention  that  nearly  20,000  persons  availed  themselves  of  Messrs. 
ISellhouse's  invitation  to  see  it. 

Analysis  of  Indian  Dyeing  Materials. — Mr.  Calvert,  of  Manchester, 
has  recently  analysed,  for  the  Commercial  Association,  certain  tanning  substances, 
called  sakoon,  koongootarah,  and  huleleh,  employed  in  TScinde  for  printing  madder 
goods,  in  the  same  way  that  Aleppo  galls  are  used  in  this  country  by  turkey-red 
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dyers.  Sakoon,  the  gall  of  the  tamarisk,  contains  fifty-one  per  cent,  of  tannin  ; 
hnleleh,  the  fruit  of  the  Terminalia  bellerica  (known  in  medicine  as  myrobolan), 
contains,  in  its  pericarp,  fifty-two  per  cent,  of  tannin.  Mr.  Calvert  remarks  that, 
as  these  substances  possess  nearly  as  great  a  proportion  of  tanning  matter  as 
Aleppo  galls,  they  could,  if  imported  in  large  quantities  and  at  a  low  price,  be 
advantageously  employed  by  the  tanners  of  this  country.  As  to  dyeing  purposes, 
the  latter  contains,  besides  tannin,  a  brown-yellow  colouring  matter,  which  unfits  it 
for  use.  But  with  regard  to  sakoon  (which  has  been  imported  under  the  name  of 
Bokhara  galls)  and  koongootarah,  they  contain  qualities  that  render  them  ex- 
tremely useful.  As  to  the  first,  though  containing  so  large  a  proportion  of  tannic 
acid,  it  is  free,  or  nearly  so,  from  gallic  acid,  and,  consequently,  it  gives  a  fine  jet 
black,  superior  to  that  produced  by  Aleppo  galls,  with  iron  mordant  of  equal 
strength.  With  alumina,  it  produces  excellent  olives  and  yellows.  As  to  the 
second,  it  gives,  with  iron  and  alumina,  mordants,  or  a  mixture  of  the  two,  several 
useful  and  distinct  colours.  With  an  iron  mordant,  a  black  superior  to  any  that 
could  be  produced  from  other  substances  has  been  obtained.  With  alumina,  a  fine 
yellow,  and  with  the  mixture  of  the  two  mordants,  very  good  shades  of  olive. 

Public  Works  in  India.— Our  Indian  Empire,  from  its  great  extent  and 
immense  resources,  is  necessarily  claiming  more  and  more  the  attention  of  all 
classes  in  any  way  connected  with  the  moving  improvements  of  the  day.  Our 
young  engineers  and  mechanics,  particularly,  are  there  hourly  seeking  and  finding 
both  a  home  and  a  profitable  field  of  industry.  What  India  wants  nuw,  above  all 
other  wants,  is  skilled  labour  of  these  descriptions.  Let  our  schools  supply  these 
wants  as  rapidly  as  they  usher  forth  adequate  attainments,  and  a  very  few  years 
will  suffice  to  call  into  progressive  action  the  latent  forces,  natural  and  artificial, 
which  now  lie  unproductive,  if  not  unknown.  Lieutenant-Colonel  A.  Cotton  has 
lately  published  a  very  excellent  work  on  the  importance  of  the  subject,  with 
suggestions  for  the  extension  and  improvement  of  the  public  works  in  India.  A 
contemporary  very  justly  says—"  The  ideal  East  is  vanishing.  Merchants 
in  their  day-dreams  are  no  longer  intoxicated  by  stories  of  its  gold,  and  gems,  and 
perfumes,  and  precious  brocades — the  fabulous  treasures  of  Golconda,  the  worth- 
less splendours  of  Delhi.  India  is  now  no  more — rather,  no  less — than  an 
America,  equally  fertile,  with  an  industrious  population  of  its  own."  British 
India,  with  an  area  of  a  million  and  a  quarter  square  miles,  requires,  according  to 
Colonel  Cotton's  estimate,  50,000  miles  of  main  communication,  and  half  a 
million  miles  at  least  of  smaller  roads.  At  present  it  possesses  less  than  1S,000 
by  sea,  by  river,  by  canal,  by  highways,  bad  and  good.  And  a  distance  like  that 
from  London  to  Liverpool,  at  present  occupies  no  less  than  seven  days  in  the  jour- 
ney. This  book  is  in  every  respect  a  seasonable  boon  to  all  those  of  our  skilled 
labourers  at  home  who  are  necessarily  seeking  a  wider  field  of  industry.  Both 
fame  and  fortune  are  waiting  to  welcome  him  to  the  shores  of  our  distant  posses- 
sions, who  feels  a  just  confidence  in  his  own  powers,  and  has  but  the  slightest 
opening  presented  to  him,  by  which  he  may  he  introduced  as  an  ameliorator  of 
Indian  commerce,  art,  science,  or  societv. 

History  of  the  Stitching  Machine.— It  was  lately  stated  at  the  Society 
of  Arts,  that  the  first  attempt  at  stitching  by  machinery  was  made  early  in  1846 
by  Mr.  Ellis  Howe,  at  Boston,  in  the  United  States.  He  conceived  the  prin- 
ciple of  a  stitch  made  by  the  use  of  two  threads,  worked  by  means  of  one  needle 
and  a  shuttle.  This  failed  for  want  of  practical  mechanical  means  for  working 
the  needle  and  shuttle.  Numerous  attempts  were  subsequently  made  to  remedy 
the  deficiency.  Mr.  C.  T.  Judkins  had  conceived  the  construction  of  a  machine 
to  effect  the  desired  end,  but  which  was  alleged  to  be  an  infringement  upon  the 
invention  of  Mr.  Howe.  Baffled  in  his  first  successful  attempt,  he  worked  out  a 
plan  for  stitching  upon  quite  a  different  principle,  doing  away  with  the  shuttle 
entirely,  and  forming  altogether  a  different  stitch,  being  the  little  machine  to 
which  the  public  attention  has  lately  been  so  deservedly  attracted,  and  which  we 
are  glad  to  have  seen  in  constant  use  in  the  workshops  of  several  handicraft 
tradesmen,  where  its  use  so  advantageously  diminishes  human  labour.  We  hope 
it  will  not  be  long  before  the  patentee  will  he  enabled  to  construct  it  in  such  a 
manner,  and  at  such  a  price,  as  to  induce  every  family  to  have  it  constantly  in  use 
fur  the  commonest  purposes  of  every  day. 

Interesting  Egyptian  Papyrus.— At  the  Royal  Society  of  Literature,  a 
paper  was  lately  read  on  a  document  illustrating  the  relationship  between  the 
Palestine  natives  and  Egypt.  The  documents  consist  of  three  parts,  (1.)  an 
introduction;  (2.)  a  scries  of  communications  between  the  chiefs  of  the  "Royal 
land"  and  the  King  Appee  ;  and  (3.)  a  song  of  triumph.  A  conjectural  trans- 
lation shows  it  to  contain  some  facts  of  interest;  viz.,  the  existence  of  a  religious 
difference  in  Egypt,  the  worship  of  a  deity  (Baal)  there,  who  is  often  mentioned 
in  Scripture,  and  a  contest  between  a  king  and  a  local  chief — possibly  in  Egypt — 
the  one  a  worshipper  of  Baal  and  the  other  of  Amun.  The  communication 
between  the  two  rulers  is  shown  to  have  been  the  sending  of  a  herald  from  King 
Appee  to  the  chief  of  the  "  Royal  land,"  the  result  being  that  the  latter  gave  his 
fealty  to  the  king.  It  was  also  stated  that  great  hopes  are  entertained  of  the 
discovery  of  more  important  events  from  some  of  these  hieratic  papyri.  In  one  of 
those  of  Signor  D'Athanisi,  mention  is  made  of  the  Jews,  of  Moses,  and  of 
Jannes  who  withstood  him,  of  a  parley  in  a  brickfield,  a  request  for  leave 
to  celebrate  their  tribe  rites,  together  with  a  great  return  of  many  people  by  the 
waters,  a  march  to  Migdol,  and  a  lamentation  over  the  failure  of  the  king's 
expedition. 

Another  "  Old  Oak  Chest."— The  Atkenamm  notices  the  recent  dis- 
covery of  some  historical  papers,  upon  opening  an  ancient  chest,  which  had  long 
lain  neglected  in  a  corner  of  Lambeth  Palace.  They  are  supposed  to  refer 
chiefly — if  not  exclusively— to  the  Cromwell  period,  some  of  them  having  the 
signature  of  the  Protector.  The  "  find  "  is  said  to  have  been  effected  through 
an   accidental   derangement   of  the   lumber   in    the   room.      Our  contemporary 


expresses  a  hope,  of  which  we  partake,  that  the  papers,  by  being  printed,  or 
otherwise  rendered  accessible,  will  soon  be  in  the  hands  of  the  ever-increasing  body 
of  zealous  students  of  our  Commonwealth  history. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
£8°  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 
Recorded  December  17,  1853. 
2945.  James  S.  Cockings,  Birmingham — Improvements  in  buttons  and  other  dress  fasten- 
ings, part  of  which  is  also  applicable  for  other  purposes. 

Recorded  December  21. 
2971.  John  Jones,  Glasgow — Improvements  in  propelling  vessels. 
Recorded  January  16,  1354. 
102.  George  F.  Wilson,  Belmont,  Vauxnall—  Improvements  in  treating  castor-oil,  and 
obtaining  products  therefrom 

Recorded  January  IS. 
123.  Robert  Galloway,  Lambeth — An  improvement  in  admitting  air  to  furnaces  where 
tubular  boilers  are  employed. 

Recorded  January  19. 
127.  Joel  Spiller,  Battersea — Improvements  in  measuring  and  mixing,  crushing,  grind- 
ing, and  pulverizing  wheat  and  other  substances. 

Recorded  February  20. 
399.  Rene"  C.  J.  Prevet,  Paris,  and  4  South-street,  Finsbnry — Improvements  in  treating 
textile  plants  for  obtaining  pulp  for  manufacturing  paper. 

Recorded  February  23. 
436.  Charles  Walker,  Bury,  Lancashire — Improvements  in  purifying  water  for  steam- 
boilers. 

Recorded  February  24. 
449.  Benjamin  J.  Green,  Birmingham — Improvements  in  the  manufacture  of  corrugated 

elastic  materials. 
456.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holboru — Improvements  in  turntables  for 
railways. — (Communication.) 

Recorded  February  27. 
470.  Emile  Chappus,  St.  Mary  Axe—  Improved  apparatus  for  the  diffusion  of  light,  called 

illuminators. 
475.  Richard  A.  Brooman,  166  Fleet-street — Improvement  in  the  manufacture  of  tinfoil 
or  sheets. — (Communication.) 

Recorded  February  28. 

478.  Theobald  Denny,  4  South-street,  Finsbury,  and  Strasbourg — Improvements  in  en- 
graving. 

483.  William  Simpson,  Tovil  Upper  Mills,  near  Maidstone — An  improvement  in  em- 
ploying in  the  manufacture  of  soap  a  product  obtained  when  manufacturing  pulp 
from  straw. 

Recorded  March  3. 

517.  John  A.  Boyle,  29  Alfred-place,  Bedford-square— Invention  for  crashing  or  reduc- 
ing to  powder,  pulp,  or  wash,  any  matter. 

Recorded  March  4. 

525.  Ellis  Rowland,  Manchester— Certain  improvements  in  machinery  or  apparatus  for 
manufacturing  bricks  or  tiles  from  clay  or  other  plastic  materials. 

529.  Felix  Abate,  21  George-street,  Hampstead-road — Improvements  in  printing  on  and 
ornamenting  surfaces. 

531.  Francis  H.  Wenbam,  Brixton — An  improved  hydraulic  machine  for  registering 
or  indicating  the  flow  or  quantity  of  fluids,  and  obtaining  motive  power. 

Recorded  March  6. 

535.  James  Galloway,  Bolton-le-Moors— Improvements  in  the  construction  of  cocks,  taps, 
and  valves. 

537.  Samuel  A.  Chapin,  Trafalgar-square — An  improved  mode  of  purifying  smoke  pro- 
duced by  the  combustion  of  coal  or  other  substances,  and  for  condensing  and  col- 
lecting the  solid  and  other  matters  contained  in  smoke  and  vapour  arising  from 
the  combustion,  smelting,  burning,  or  roasting  of  fuel  and  other  substances. — 
(Communication.) 

539.  John  Ronald,  Patrick  Bank,  near  Paisley— Improvements  in  printing  yarns  and 
threads. 

541.  John  R.  Morton,  Oxford-street— Improvements  in  shades  and  reflectors,  applicable 
to  certain  descriptious  of  lamps,  lanterns,  or  chandeliers. 

Recorded  March  7. 

543.  Jeremiah  Johnson,  Leatherhead,  Surrey— Invention  of  a  new  stop  for  railway  and 

other  carriages. 
545.  Frederick  Hixon,  Cockspur-street— Improved  apparatus  for  lowering  and  disengag- 
ing ships'  boats. 

Recorded  March  8. 
547.  Thomas  Dunn,  Windsor-bridge  Iron-works,  Pendleton— Improvements  in  machineiy 

and  apparatus  for  moving  engines  and  carriages  from  one  line  of  rails  to  another, 

and  for  turning  them. 
551.  Richard  P.oyell,  Derby-road,  Nottingham — Invention  of  a  portable  safety-guard  for 

the  prevention  of  fire,  applicable  alike   both  to  public  and  private  buildings; 

and  which  said  portable  safety-guard  is  also  applicable  as  a  reviver. 
553.  William  I.  Cookson,  Newcastle-on-Tyne— An  improvement  in  the  reduction  of  lead 

ores. 
555.  William  S.  Losb,  Wreay  Syke— Certain  means  of  decolouring  resins. 
557.  John  Aitken,  Longsight,  near    Manchester— Improvements  in  obtaining   motive 

power. 
559.  Joseph  Brown,  71  Leadenhall-street — An  improved  method  of  swinging  furniture 

and  other  articles  for  travelling  by  sea  or  land,  and  other  purposes. 

Recorded  March  9. 
561.  William  W.  Good,  Monrgate-street— Improvements  in  machines   applicable  for 
thrashing  and  winnowing. 

563.  George  T.  Selby,  Smethwick— Improvements  in  machinery  for  the  manufacture  of 

tuhes  and  pipes,  and  for  shaping  tubular  and  circular  metal  articles. 

564.  John  H.  Johnson,  47  Lincoln's-inn-tields,  and  Glasgow— Improvements  in  machinery 

or  apparatus  for  finishing  fabrics.— (Communication  from  Desire1  Prosper  Pepin 
and  Adolphe  Roy.)  • 

565.  William  B.  Johnson,  Manchester— Improvements  in  strengthening  the  ends  of  tubes 

to  be  attached  to  boiler  plates,  or  to  be.  used  for  other  such  purposes. 
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566.  Peter  Armand  Le  Comte  de  Fontaine  Moreau,  South-street,  Finsbury,  and  39  Rue 

de  1'Eehiquier,  Paris— An  improved  reaping  machine.— (Communication.) 

567.  William  Young,  Queen-street — Improvements  in  lamps. 

56S.  John  H.  Swan,""Glasgow— Improvements  in  the  tuyere  of  blast  and  other  furnaces 
and  fires. 

569.  Francois  Eugene  Sulpice  Gamier,  Paris,  and  16  Castle-street.  Ilolborn— Improve- 

ments in  machinery  for  preparing  flax  and  other  textile  materials. 

570.  Hippolyte  Lamy,  Paris,  and  16  Castle-street,  Holborn— Certain  improvements  in 

preserving  animal  and  vegetable  substances. 
Recorded  March  10. 

572.  Emile  A.  Desrousseaux,  Roubaix,  France— Improvements  in  looms  for  weaving. 

573.  William  Peace,  Haigh,  near  Wigan— Improvements  in  machinery  for  measuring, 

indicating,  and  registering  the  flow  of  air,  gas,  and  other  liquids,  and  for  govern- 
ing the  speed  of  steam  or  other  engines. 

57-L  Simeon  Mosley,  Hull— Improvements  in  the  manufacture  of  artificial  palates  for 
the  adaptation  of  artificial  teeth. 

575-  James  Lawrence,  Leeds— An  improved  rotatory  engine. 

576.  Peter  Arraand  Le  Comte  de  Fontaine  Moreau,  4  South-street,Finshury,  and  39  Rue 

de  1'Echiquier,  Paris— Improvements  in  the  manufacture  of  candles.— (Commu- 
nication.) 

577.  John  Buchanan,  Leamington  Priors,  "Warwick— Improvement  in  communicating 

motion  to  or  from  the  ordinary  crank  or  an  eccentric. 

57S.  William  Day,  Beverley.  York — Improvements  in  the  construction  of  covered  carts 
and  other'  like  vehicles,  which  may  be  used  as  dwelling  places  or  travelling 
houses. 

579.  Francis  Whitehead  and  William  Whitehead,  both  of  Crayford,  Kent— Improve- 
ments in  raising,  forcing,  and  supplying  water  and  other  liquids. 

550.  William  Mill,  Birmingham— Improvements  in  inkstands  or  inkholders. 

551.  Alfred  Y.  Newton,  66  Chancery-lane— Improvements  in  the  manufacture  of  raised 

printing  surfaces. — (Communication.) 

552.  Alfred  V.  Newton,  66  Chancery-lane— Improvements  in  the  mode  of  purifying  coal 

gas,  and  of  obtaining  during  the  manufacture  of  the  gas  a  certain  purifying  mate- 
rial ;  and  in  apparatas  to  be  used  in  purifying  gas. — (Communication.) 

553.  Desire  P.  Leflvre,  Paris,  and  16  Castle-street,  Hoi  born— Improved  railway  brake. 

554.  Zephirin  Boitteux,  Epinal,  and  16  Castle-street,  Holborn— Improvements  in  the 

machinery  for  sculpturing;  and  carving. 

556.  John  Patterson,  Beverley,  York — Improvements  in  machines  for  washing  cloth 

and  similar  materials. 

557.  John  H.  Johnson,  47  Lin  coin' s-inn-fields,  and  Glasgow— Improvements  in  the  manu- 

facture of  hollow  jewellery. — (Communication  from  Jean  Medard  Payen.) 

Recorded  March  11. 
5S9-  John  Mayuard.  Drnry-lane — Improvements  in  strings  for  pianofortes  and  other 
stringed  musical  instruments. 

590.  Willoughby  T.  Monzani,  St.   James's  Terrace,  Bermondsey — Improvements  in 

bedsteads,  and  packing-cases  or  boxes  to  contain  the  same  and  other  articles. 

591.  James  Wright.  Manchester — Improvements  in  machinery  or  apparatus  for  "cur- 

ing" and  "  liquoring"  sugar  by  centrifugal  force,  without  acidifying  or  injuring 
the  simp.— (Communication.) 

592.  William  Tytherleigh,  Birmingham— Improvements  in  the  manufacture  of  tea- 

kettles. 

593.  William  Symington,  Gracechurch-street— Improvements  in  apparatus  for  heating 

air  by  means  of  steam. 

595.  John  H.  Johnson,  47  Lincoln's- inn -fields,  and  Glasgow — Improvements  in  light- 

ing.— (Communication  from  Alexandre  Martin,  Paris.) 

596.  James  Sparrow,  jun.,  Tettenhall-road,  Wolverhampton— Improvements  in  shears 

for  cutting  iron  or  other  metals. 

597.  John  Buchanan,  Leamington  Priors,  Warwickshire — Improvements  in  the  pro- 

pellers and  apparatus  used  for  propelling  vessels. 

Recorded  March  13. 
59-8.  Laurence  Whitaker,  Haslingden,  Lancashire— Certain  improvements  in  machinery 
or  apparatus  for  spinning  cotton  and  otherfibrous  materials. 

599.  John  H.  Johnson,  47  Lincoln' s-inn-fields,  and  Glasgow — Invention  of  an  elastic 

breeching  apparatus  for  cannons. — (Communication.) 

600.  Benjamin  Latchford,  St.  Martin's-lane  (Upper)  —  Improvements  in  saddlery  or 

harness. 

601.  John  Glenny,  152  Strand— Invention  of  a  portable  camp  bed. 

602.  Edward  Haeffely,  Radcliffe,  Lancashire— An  improved  mordant,  to   be   used  in 

printing  and  dyeing  textile  materials  and  fabrics;  applicable  also  to  the  process 
of  bleaching. 

603.  Edward  Haeffely,  Radcliffe,  Lancashire  —  Improvements  in  the  manufacture  of 

stannates  of  soda,  potash,  and  ammonia. 
601.  James  Wright,  16  Park-sireet,  Kennington— Improvements  in  the  construction  of 
furnaces  for  the  purpose  of  consuming  more  effectually  than  heretofore  the  smoke 
contained  therein. 

605.  John  Walker,  City-road — Improvements  in  raising  stamps  employed  for  crushing, 

and  rams  or  monkeys  employed  in  pile-driving  and  other  like  operations. 

606.  George  Hopper,  Houghton-le-Spring  Iron  Works,  Durham — Improvements  in  pins 

for  railway  chairs. 

607.  John  H.  Johnson,  47  Lincoln' s-inn-fields,  and  Glasgow — Improvements  in  sewing 

machines. — ( Communication.) 

608.  Anguste  E.  L.  Bellford  and  Persius  Ristori,  16  Castle-street,  Holborn— Improve- 

ments in  inflating  life  belts,  buoys,  and  articles  of  a  similar  nature. — (Communi- 
cation.) 

Recorded  March  14. 

609.  Frederick  Russell,  Clarence-gardens,  Regent's-park — Improvements  in  apparatus 

for  clearing  obstructions  on  railways. 

610.  Albert  W.  Conner,  3  Crooked  lane,  Cannon-street — Improvements  in  the  apparatus 

used  for  moulding  bricks  and  lumps. 

611.  John  H.  Swan,  Glasgow — Improvements  in  drying  bricks,  tiles,  and  other  articles 

made  of  brick  earth. 

612.  Johnson  Hands,  Epsom— Improvements  in  kilns. 

613.  James  Woodford,  Hatton-garden — Invention  of  a  smoke-consuming  rotary  grate. 

Recorded  March  15. 

614.  Richard  A.  Brooman,  166  Fleet-street — Improvements  in  sector  presses.— (Commu- 

nication./ 

615.  Peter  Annand  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris 

— Improvements  in  producing  waterproof  stuffs.— (Communication.) 

617.  Thomas  Kaye,  Hnddersfield— Improvements  in  the  manufacture  of  gas,  and  in  the 

apparatus  employed  therein. 

618.  Thomas  S.  Holt  and  Charles  H.Holt,  Manchester— Improvements  in  steam-boil er3. 

619.  Joseph  P.Oates,  Lichfield— Improvements  in  the  manufacture  of  bricks,  tiles,  pipes, 

and  such  other  articles  as  are  or  may  be  made  of  clay. 

620.  Laurence  Whitaker,  Haslingden,  Lancaster,  and  Greenwood  Lyons,  same  place 

Improvements  in  grinding  or  setting  the  main  cylinder  of  carding  engines  used 
for  carding  cotton  and  other  fibrous  materials. 


639. 


640. 
641. 


621.  John  Houston,  jun.,  Glasgow— Improvements  in  working  steam  boilers,  and  in 

apparatus  connected  therewith. 

622.  Alfred  Trueman,  Swansea— Improved  furnace  for  the  calcination  of  copper  ores  and 

other  mineral  substances. 

623.  William  Weatherley  and  William  Jordan,  Chartham,near  Canterbury— Improve- 

ments in  steam  boilers. 

624.  Antoine  E.  P.  Le  Gros,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  pre- 

serving timber,  and  generally  all  kinds  of  wood. 

625.  Thomas  W.  Keates,  Chatham-place,  Black  friars— Improvements  in  the  means  of 

distilling  turpentine  and  other  resinous  matters,  and  in  manufacturing  boiled  or 
drying  oils. 

626.  George  Pead  and  Cornelius  Wyatt,  both  of  Conduit-street—  Instrument  for  readily 

ascertaining  the  wear  of  the  bearings  of  railway  carriages. 

627.  Miles  Binns  and  John  Pollard,  Bradford— Improvements  in  apparatus  for  combing 

wool,  cotton,  silk,  flax,  or  other  fibrous  substances. 
Recorded  March  16. 
62S.  Cyprien  Poisson  and  Louis  J.  Martin,  Paris — Improvements  in  printing  fabrics. — 

(Partly  a  communication.) 
629.  Robert  Weare,  Princes-road,  Plumstead-common,  Woolwich — Improvements  in  the 

construction  of  galvanic  batteries  and  apparatus  connected  therewith. 
680.  Donald   Bethune,  Toronto,  Canada  West — Improvements  in  the  construction  of 

vessels  propelled  by  steam. 

631.  Frederick  W.  Emerson,  Trereiffe  Chemical  Works,  near  Penzance,  Cornwall- 

Improvements  in  machinery  for  pulverizing,  washing,  and  amalgamating  quartz 
and  matters  containing  gold  and  silver. 

632.  James  Cavanah,  Liverpool — Improvements  in  sails  for  navigable  vessels,  and  in 

apparatus  for  working  them. 

633.  John  Lilley,  Birkenhead— Invention  of  a  new  material  suitable  for  spinning  either 

alone  or  combined  with  other  fibres,  and  suitable  to  the  manufacture  of  pulp; 
also,  certain  machinery  employed  in  the  preparation  thereof. 

634.  James  G.  Marshall  and  Peter  Fairbairn,  Leeds— Improvements  in  machinery  for 

combing  flax,  tow,  wool,  hair,  and  other  vegetable  or  animal  fibres. 

Recorded  March  17. 

635.  John  Gerard,  Guernsey— Invention  of  machinery  for  cutting  and  stamping  soap. 

636.  William  Holt,  Bradford— Improvements  in  reed  pipes  for  organs. 

637.  Rice  W.  Harris  and  Thomas  Panton,  Birmingham— An  improvement  or  improve- 
ments in  shades  or  glasses  for  gas  and  other  lamps, 

Thomas  W.  Scott,  Plymouth— Improvements  in  the  preparation  or  manufacture  of 

Devonian  limestone. 
Alexander  Hendry,  Pnrt-Glasgow— An  improvement  in  heating  bakers'  ovens. 
George  H.  Barth,  4  Mornington-crescent,  Ham pstead-road— Improvements  in  the 

mode  of  supplying  and  administering  gases  for  the  alleviation  and  cure  of  certain 

diseases. 

642.  Thomas  Bassnett,  Liverpool— An  improved  mode  of  compensating  for  the  deviation 

of  the  needle  of  ships'  compasses,  occasioned  by  local  attraction. 

643.  James  Hughes,  James-street,  Bethnal-green-road— An  improved  mode  of  operating 

the  jacquard  apparatus  of  looms  employed  in  figure  weaving. 

Recorded  March  18. 

644.  George  W.  Reynolds,  Birmingham— A  new  or  improved  fabric  to  be  used  in  the 

manufacture  of  stays  or  corsets. 

645.  John  Hyde  and  John  Harper,  Stockport— Improvements  in  the  construction  of 

spindles  and  flyers  for  roving  and  stubbing  frames. 

646.  John  Hick,   Soho  Iron  Works,  Bolton-le-Moors— Improvements  in  apparatus  for 

heating  the  cylinders  of  steam-engines. 

647.  William  Thorne,  Barnstaple,  Devonshire  —  Improvements  in  reducing  metallic 

ores. 

648.  William  Dantec,  Liverpool— Improvements  in  purifying  water. 

649.  Perceval  M.  Parsons,  Duke-street,  Adelphi— Certain  improvements  in  the  construc- 

tion of  the  permanent  way  of  railways. 

Recorded  March  20. 

650.  Paul  R.  Hodge,  Moorgate-street—  Improvements  in  reducing  metallic  ores. 

651.  Edouard  de  Mars,  4  South-street,  Finsbury,  and  Paris— Certain  improvements  in 

windlasses  or  capstans.— (Communication.) 

652.  Robert  Tempest,  James  Tomlinson,  and  Henry  Spencer,  Rochdale— Certain  im- 

provements in  the  method  of  cleansing  sheep's  wool,  and  in  the  machinery  or  ap- 
paratus connected  therewith. 

653.  John  Bird,  jun.,  Manchester- Improvement  in  the  manufacture  of  silk  into  threads 

required  for  woven  fabrics,  for  sewing,  and  for  other  purposes,  and  in  machinery 
to  he  used  for  these  purposes. 

654.  Henry  Moore,  Hull— An  improved  template,  for  facilitating  the  building  of  iron 

ships  and  vessels. 

656.  Francois  Loret-Vermeersch,  Malines,  Belgium— Improvements  in  looms  for  weav- 

657.  Joseph  Horton,  Shoreditch,  and  Richard  J.  Polglase,  Stepney— Improvements  in 

the  construction  of  ships'  boilers,  girders,  tanks,  gasometers,  and  other  like  struc- 
tures or  vessels. 

659.  William  L.  Webb,  11  New  Broad-street— Improvements  in  pulverizing,  washing, 

and  amalgamating  quartz  and  matters  containing  gold  and  other  metals. 

660.  John.Longbottom,  29  Merrion-street,  Leeds  — Improvements  in  combining  atmo- 

spheric air  with  hydro-carbons,  for  the  purposes  of  light  and  heat. — (Communi- 
cation.) 

661.  Joseph  Perkins,  Kennington,  Surrey— Improvements  in  metallurgy,  especially  ap- 

plicable to  the  production  of  type  and  ornamental  forms. 

662.  Joseph  Perkins,  Kennington,  Surrey— Improvements  in  working  metals,  especially 

adapted  for  producing  surfaces  for  blocks  for  printing  calicoes,  silks,  paper,  and 
other  fabrics. 

663.  James  Young,  East  Smithfield— Improvements  in  brewing. 

661  Richard  A.  Brooman,  166  Fleet-street— Improvements  in  sewing-machines.— (Com- 
munication.) 

Recorded  March  21. 

665.  William  Stevens  and  William  Stevens,  jun.,  Birmingham  — New  or  improved 

machinery  for  grinding  and  polishing  lenses. 

666.  Jean  D.  Ffeiffer,  1  Rue  Princesse,  Paris— Improvements  in  bookbinding.— (Commu- 

nication.) 

667.  James  Hausor,  Wandsworth- road,  Surrey— Improvements  in  the  manufacture  of 

illuminating  gas. 

668.  John  Poison,  Paisley — Improvements  in  the  manufacture  of  starch. 

669.  Richard  Roberts  and  George  Coppock,  Heaton  Norris,  Lancashire — Certain  im- 

provements in  looms  for  weaving. 

670.  Alfred  V.  Newton,  66  Chancery-lane— Improvements   in  japanning  leather  and 

other  fabrics.— (Communication.) 

671.  Edward  Keirby,  Radcliffe  Close,  Manchester— An  improved  reed  for  looms. 

672.  John  Sheringham,  Edwardes-square,  Kensington — Improvements  in  the  construc- 

tion of  kettles  and  other  like  domestic  utensils,  and  in  the  means  of  supporting 
or  retaining  the  same  in  proper  position  when  in  use. 

673.  William  East,  Goswell-road— An  improved  ventilator. 
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674.  George  Sterry,  "Worcester — Improvements  in  the  manufacture  of  mouldings  suit- 
able for  cornices,  picture  frames,  architectural  decorations,  and  other  like  pur- 
poses. 

C75.  Henry  Maderson,  Clapham,  and  George  W.  Warren,  Lambeth— An  improved 
safety-guard  for  gun  locks. 

67G.  Thomas  S.  Watson,  414  West  Strand— An  improved  railway  traverser. 

677.  John  Healy,  John  Foster,  and  John  Lowe,  Bol ton -le- Moors — Improvements  in  cer- 
tain parts  of  maciiines  used  for  preparing,  stubbing,  and  roving  cotton  and  other 
fibrous  materials. 

Recorded  March  22. 

673.  John  II.  Robinson,  Hebden  Bridge,  West  Hiding,  Yorkshire— Improvements  in 
i  boilers. 

679   William  !>.  Skelton,  Leeds — An  improvement  in  preparing  flax  for  spinning. 

680.  Robert  O.  White,  SwaiiBcombe,  Kent— Improvements  in  the  manufacture  of  Port- 
land cemcut. 

Recorded  March  23. 

6S1.  Bright  England,  Leigh,  Lancashire— Improvements  in  the  manufacture  of  woven 
fabrics,  and  the  machinery  or  apparatus  employed  therein. 

682.  Emmanuel  I).  Coez,  St.  Denis,  Fiance— Improvements  in  the  preparation  of  cer- 
tain substances  for  the  purpose  of  printing  and  dyeing  fibrous  materials  and 
fabrics. 

083.  William  V.  Greenwood  and  John  Sasby,  Brighton— Improvements  in  railway  sig- 
nal lamns. 

6S1.  Frederic  Seilcr,  Interlaken,  Switzerland,  and  16  Castle-street,  II ol born— Improve- 
ments in  the  manufacture  and  construction  of  solid  and  veneered  tesselated  and, 
other  si: aped  woodwork,  suitable  for  floorings,  buildings,  works  of  art,  and  other 
purposes. 

685.  Laurence  Whitaker  and  Dr.  Ash  worth,  Ilaslingden,  Lancashire — Certain  improve- 
ments in  power-looms  for  weaving. 

687.  Alfred  Lister,  Birmingham — Improvements  in  the  manufacture  of  metallic  cast- 
ings. 

6SS.  James  Newman,  Birmingham — Improvements  in  the  manufacture  of  metallic 
tubes. 

6S9.  Stephen  Hclman,  Colney  natch — Improvements  in  machineiy  for  raising  and  forc- 
ing fluids;  part  of  which  improvements  is  also  applicable  to  the  guiding  of  piston 
rods  generally,  and  other  rods. 

Recorded  March  24. 

GOO.  Richard  Montgomery,  New  York — New  and  useful  improvement  in  corrugated 

metals,  and  in  machineiy  for  producing  the  same. 
691.  Herbert  Ro  i    '       liam  Morton,  Birmingham— New  or   improved  method  of 

ornamenting  metallic  bedsteads,  and  such  other  articles  of  furniture  as  are  or 

may  be  made  oi  metal. 
802.  Richard  Doidge  and  John  Cloves, Birmingham— Improvement  or  improvements  in 

the  manufacture  of  rolls  to  be  used  in  shaping  and  impressing  sweetmeats  and 

plastic  materials  generally. 
693.  Benjamin  Fothergill  and  William  Weild,  Manchi  ster— Improvements  in  obtaining 

and  preparing  the  fibres  of  plantain,  penguin,  aud  other  vegetable  substances  for 

manufacturing  purposes. 
COi.  Samuel   Humphreys,  Green-street,  Leicester-square— Improved  apparatus  for  the 

heating  or  distilling  of  fatty,  oily,  and  resinous  matters.— (Communication.) 

Recorded  March  25. 

GOG.  William  Wood,  Monkhill  House,  near  Pontefract — Improvements  in  machinery  or 

ap    tratue  for  the  manufacture  of  carpets  and  other  fabrics. 
637.  Edward  Bagot,  Llanelly,  Carmarthenshire— Improvements  in  the  manufacture  of 

rails  for  railways. 
698.  James  Lochhead,  K<  nnington,  and  Robert  Passenger,  Southwark — Improvements 

in  the  ma  of  glass  or  other -vitrified  substances. 

609.  James  Robertson,  Glasgow— Improvements   in    lifting  or  transplanting  heavy 

bodies. 

700.  Walter  Neilson,  Glasgow—Improvements  in  marine  steam  machinery. 

701.  Thomas  Gibson  and  William  Knighton,  SLavely  Works,  Chesterfield— Improve- 

ments in  moulding  and  casting  metal, 

702.  Thomas.).  Smith  and  Joseph  Smith,  Queen-street,  Cheapside— Improvements  in 

the  manufacture  or  construction  of  pocketbooks,  portfolios,  and  similar  articles. 

703.  William  A.  Biddell,  Great  Button-street— Improvements  in  alarums  and  signals  to 

he  used  in  or  on  railways,  ships,  houses,  buildings,  plantations,  or  other  places, 
for  the  purpose  of  giving  audible  or  visible  signals  in  cases  of  danger  or  alarm. 
7C4   George  Beaumont,  Halifax,  York — Improvements  in  machineiy  or  apparatus  for 
Ihe  manufacture  of  solid,  hollow,  and  ornamental  bricks. 

Recorded  March  27. 
705.  Arthur  E.  Forty,  Konmngton,  and  William  Haynes,  New  Kent-mad— Invention 
of  a  new  composition  of  materials  suitable  for  mouldings,  and  for  most  purposes 
for  which  leather  and  gutta  perchahave  been  or  may  he  employed. 
70G.  Henri  A.  Archereau,  Paris,  16  Castle-street,  Holborn— Improvements  in  treating 
powders  of 'Charcoal,  coke,  coal,  peat,  and  generally  all  matters  obtained  by  the 
Utilization  of  mineral,  vegetable,  and  animal  substances,  and  in  applying  the 
re  to  useful  purposes. 
707.  Alexander  Prince,   4  Trafalgar-square,  Cbaring-cross  — An  improved  method   of 
hardening  fatty  and  oily  matters  employed  in  and  for  the  manufacture  of  candles, 
—(Communication.) 
70S.  Frederick   Phillips    Hall    Farm,    Downham,    near    Brandon — Improvements    in 
machinery  or  apparatus  for  cutting,  grating,  or  preparing  vegetable  substances. 
709.  James  A.  Manuing,  Inner  Temple— Improvements  in  the  treatment  oi  sewerage. 

Recorded  3Iarch  28. 
711.  Joseph  Hipkiss,  Birmingham — A  new  or  improved  dress  fastening. 
713.  Henri  A.  Archereau,  16  Castle-street,  Holborn,  and  Paris— Certain  improvements 
in  gali  anii 

715.  John  Roll  treat,  Bond-street  —  Improvements  in  the  construction  of 

Leghorn — Improvements  in  the  manufacture  of  muriatic  and  sul- 
phuric acids.— (Communication.) 
T19.  V,  illi  |  i  ii -Improvements  in  the  manufacture  of  alkaline  sulphites, 

and  in  purifying  and  treating  gases.— (Communication.) 


reh  29. 

in,  47  LincoInViun-fii.  !<K  and  Glasgow — Improvements  in  the  cc 
mil-work,  and  in  the  mode  of  driving  the  same,  part  of  such  i 


con- 

g  the  same,  part  of  such  im- 

niotive  power  generally. — (Com- 


721.  John  II  Johnson, 
Btructi  m  oi  mi 
i  ati  being  applicable  for  ti'ansmittin 

il  .t  II.  Causton,  Battersea— Improvements  in  the  manufacture  of  mill-bands. 

fit  ■  ■  ■■■'.  !  March  30. 
725.  Jean  1\  Lucovilliard,  Dijon,  France— Improvements  in  fastening  or    sustaining 
'     !  "    '  ■"■■■'/  the  various  parts  or  objects  of  body  clothing,  equipment,  and  har- 


72G. 
727. 
728. 
729. 
730. 
731. 
732. 
733. 
734. 
735. 
736. 
737. 


744. 
74G. 


750. 
752. 

754. 
756. 


William  Con-all,  11  Albert-street,  Mile-end— Invention  for  constructing  the  several 
parts  of  vehicles  of  hollow  metal  tubing  or  pipes. 

William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  galvanic, 
electric,  and  magnetic  apparatus. — (Communication.) 

William  Tucker,  Did  Brompton,  and  William  Adams,  Kensington — Invention  for 
preventing  the  escape  of  fuliginous  smoke  from  shafts  and  fines. 

Elmer  Townsend,  Massachusetts— Improvements  in  machinery  for  sewing  cloth  or 
other  material. — (Communication.) 

Henry  Cowley,  Oxford  — Invention  for  the  manufacture  of  bricks,  cither  solid, 
moulded,  or  perforated,  by  improved  machinery, 

John  Sandys,  72  Upper  White  cross- street— Improvements  in  electric  telegraph 
instruments. 

Thomas  R.  Crampton,  15  Buckingham-street,  Strand — Improvements  in  crushing, 
washing,  and  separating  ores  and  minerals. 

Philip  J.  Passavant  and  John  Cure,  Bradford — Improvements  in  machineiy  or  ap- 
paratus for  combing  wool  and  other  fibrous  substances. 

William  Simpson,  Birmingham — Improvements  in  apparatus- for  communicating 
alarm  signals  on  railways. 

Henry  Y.  D.  Scott,  Woolwich — An  improved  cement,  applicable  as  a  mortar,  or  for 
moulding  purposes. 

Edward  C.  Willis,  Cambridge— An  improved  mode  of  manufacturing  gutta  percha 
into  sheets. 

Alfred  V.  Newton,  66  Chancery-lane — An  improved  construction  of  Lone. — (Com- 
munication.) 

Recorded  April  1. 

Duncan  Forbes,  Edinburgh — Improvements  in  facilitating  a  reference  to  books. 

John  Iushaw  aud  James  Parker,  Birmingham — An  improvement  or  improvements 
in  suppressing  the  smoke  and  increasing  the  draught  of  the  furnaces  of  locomo- 
tive and  other  steam-engine  boilers. 

Alfred  V.  Newton,  66  Chancery-lane— Certain  improvements  in  sewing  machinery. 
—(Communication.) 

John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  printing 
fabrics,  aud  in  the  machinery  or  apparatus  employed  therein (Communica- 
tion.) 

George  Brocklebank,  Point  Blackkeath,  Kent — Improvements  in  obtaining  metals 
from  ores. 

George  F.  Wilson,  Belmont,  Vauxhall,  and  William  Walls,  Glasgow— An  improve- 
ment in  dyeing  turkey-red. 


$z>F  Information  as  to  any  of  these  applications,  and  their  progress,  may  he  had  on  appli- 
cation to  the  Editor  of  this  Journal. 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  16th  February,  to  29th  March,  1854. 

Feb.  16th.  3564  S.  Plummer,  Holloway,— "  Hassock." 

17th.  3565  J.  Wilcox,  Kingston-upon-Hull, — "Lanthorn." 

18th.  3566  T.  Geoghegan,  Jenny n-street, — "  Raglan  surtout." 

20th.  3567  M.  Fagan,  Sheffield,—"  Linen-marker." 

21st.  3568  Gay  and  Son,  High  Holborn,—"  Brush-guard." 

23d.  3569  Fawcet  and  Butterworth,  Manchester  — "  Coin-detector." 

24th.  3570  F.  S.  Archer,  Great  Ru ssell- street,— "  Folding  camera." 

25th.  3571  W.  Fuller,  J ermy n-street, — "Ice-pail." 

27th.  3572  W.  Streeton,  Hackney-road, — "Garden engine." 

March  2d.  3573  J.  AlhJay,  Birmingham,— "Letter-clip." 

4th.  3574  Nicol!,  Haynes,  and  Sirues,  Regent-street,— "Mantle." 

10th.  3575  J.  Hill,  Piccadilly— "Camp  bedstead." 

—  3576  T.  Jenner,  Lewes, — "  Drainage  plough." 

18th.  3577  H.  Distin,  Leicester-square, — "Cornat-a-piston.' 

21st.  3578  W.  Hart,  Norwich, — "Lady's  shoe." 

25th.  3579  W.  Wahler  and  P.  Hooker,  Old-street,—"  Levigator." 

28th.  35S0  T.  J .  Hale,  Bristol,—"  Beer  engine." 

29th.  3581  G.  Marriott,  Bermondsey, — "  Fire-lighter." 

—  3582  Dcane,  Dray,  aud  Deane,  Loudon-bridge, — "  Tilt  rest  for  beer 

barrels." 


Feb.  23d. 
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21th. 

563 

Harch  2d. 

564 

3d. 

565 

4th. 

566 

9th. 

567 

11th. 

5B8 

16th. 

560 

20th. 

570 

24th. 

571 

25th. 

572 

— 

573 

2Sth. 

574 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered. 

S.  Norris,  Horseferry-road, — "  Bill-file." 

J.  Killmister,  Portland-road, — "Harness." 

J.  C.Recordon,  Braintree,— "  Quintsector." 

A.  Hely,  Cannon-row, — "Watch-box." 
M.  Hyamsand  Co.,  Smithtield, — "Cigar-case." 
W.  Hart,  Norwich,— "Lady's  shoe." 
C.  Rowley,  Birmingham, — "Stair  rod." 
M.  Townsend,  Lambeth, — "Bonnet." 
H.  Distin,  Leicester-square, — "  Clarionet." 
Hardy  and  Jolly,  Westbourne-grove, — "  Stamp." 

B.  Fowler  and  H.  Miuton,  Liverpool, — "  Level  indicator." 
B.  Fowler  and  H.  Miuton,  Liverpool, — "  Level  rule." 
G.  Kane,  Dublin, — "  Portmanteau." 

TO  READERS  AND  CORRESPONDENTS. 

*„*  In  consequence  of  our  receiving  frequent  inquiries  as  to  the  local  agents  of  the 
Practical  Mechanics  Journal,  we  think  it  proper  to  remind  our  readers  that  every  respect- 
able bookseller  is  an  agent  for  the  work.  We  should  recommend  intending  subscribers 
to  obtain  from  the  Publisher,  or  from  the  Editor's  Offices,  either  the  "Illustrated  Index" 
or  the  "Illustrated  Prospectus"  of  the  published  volumes.  The  inquirer  will  thus  gain 
all  necessary  information  as  to  the  general  character  of  the  work,  whilst  he  will,  at  the 
same  time,  be  able  to  give  his  bookseller  accurate  instructions  for  obtaining  it. 

The  Practical  Draughtsman's  Book  of  Industrial  Design,  Part  13,  completed  this  volume, 
and  furnished  the  promised  Essay  on  Drawing  Instruments.  Subscribers  who  have  not 
yet  completed  their  sets  are  recommended  to  do  so  at  once,  through  Messrs.  Longmans, 
the  publishers. 

H.  K.,  London. — His  bellows  system  of  signalling  does  not  appear  to  possess  much 
novelty.  Air  pressure  has  been  often  proposed  for  this  purpose.  See,  for  example,  page 
257,  Part  XL,  of  this  Journal.  The  glass  receiver  for  containing  the  whistle  and  increas- 
ing the  sound  is,  however,  a  novel  suggestion. 

J.  A. — We  shall  be  glad  to  see  the  particulars, 

T.  K.  B.— His  suggestion  shall  be  attended  to. 

W.  S.— We  cannot  do  anything  in  the  meantime. 

Received.—"  The  Monthly  Journal  of  Industrial  Progress."  Edited  by  W.  K.  Sulli- 
van.—" Scientific  American."  Parts  24  to  27.  —  "  Decimal  Coinage  Tables,"  and  "  The 
Decimal  Calculator."  Bv  Robert  Mears — "  Experimental  Researches  to  Determine  the 
Strength  of  Locomotive  Boilers."    By  William  Fairbairn,  FJi.S. 
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EDUCATION. 

HE  stir  that  is  now  being  made  in  all 
the  civilized  world  about  education, 
must  surely  lead  to  something,  al- 
though the   old  proverb   would   at 
the  present  moment  apply — tot  ho- 
mines tot  sententice.      We  dare  say, 
if  we  could  ascertain  it  from  any 
records   that   may   exist,   hierogly- 
phic or  otherwise,    of  ages  earlier 
than  the  earliest  to  which  the  his- 
torical student's  attention  has  been 
drawn,    controversies,    and    many    of   them    very   solemn    ones,    too, 
upon   the   subject   would  be   found   to  have   marched  along  hand  in 
hand  with  it,    from  perhaps  the  first  discussion  as  to  the  expediency 
of  teaching  the  young  savage  the  use  of  written  characters.     Every 
priest,   of   whatsoever   church    it   might   be,    had   doubtless   then  his 
nostrum,  as  in  these  latter  days  every  one  who  speaks  only  upon  the 
subject,  unconsciously  exhibits,  as  he  speaks,  an  idiosyncracy  resulting, 
in  fact,  from  bis  own  particular  nurture.     It  is  our  weakness  that  we 
cannot  separate  our  prejudices  from  ourselves,  or,  if  we  attempt  to  do  so, 
we  often  show  the  weakness  in  an  exaggerated  form,  by  very  contrariety. 
We  bend  the  bow  till  it  breaks,  and  become  like  some  mechanical  con- 
trivances, the  too  rapid  motions  of  which  nullify  the  effects  intended  to 
be  produced  in  their  original  construction.     But  whether  this  be  so  or 
not,  somehow  or  another  this,  unquestionably  the  grandest  topic  of  the 
world's  day,  appears  to  be  in  itself  so  bewildering,  or  to  induce  so  much 
bewilderment  in  men's  minds,  that  the  first  foundation  for  discussion  is 
as  yet  unformed.    Who  has  yet  defined  education  ?    Who  has  not?  would 
be  the  appropriate  answer.     Every  church,  every  sect  of  every  church, 
every  school  of  philosophy,  whether  of  morals,  mind,  or  matter,  and  every 
division  of  every  such  school,  every  thoughtful  "  parent,  guardian,  and 
friend,"  has  his  particular  dogmas  regarding  it,  all  of  which,  at  outside, 
appear  irreconcileable  with  each  other.     Neither  common  sense  nor  all 
the  talents  can  come  to  any  accord.     If  example,  after  all,  should  really 
be  the  only  master — best  or  worst  as  it  may  be — we  do  but  shift  the 
argument  to  a  different  field,   and  the  question,   "  What   is  the  best 
example?"   is  not  less  difficult  to  determine  than  the  question,  "  What  is 
the  best  education  ?  "     There  are,  however,  certain  facts,  unmistakeably 
recognized  by  all,  as  indicating — other  things  being  equal — an  improved 
status.     A  healthy  muscular  bodily  frame  is  universally  preferred  to  a 
delicate  and  fragile  structure  ;  and  so  the  industry  that  produces  more 
than  it  consumes,  is  better  regarded  than  the  industry  that  wastes  only. 
Thus,   among  the  praiseworthy  industries,  that  which  contributes  to 
maintain  the  state3  of  society  at  large,  as  the  labours  of  the  large-minded 
politician,  is,  by  common  consent,  placed  on  a  higher  pedestal  than  the 
mere  executor  of  the  law,  who  enforces  respect  for  individual  right. 
This  manner  of  viewing  the  subject  would  be  commonplace  enough,  did 
it  not  approach  very  closely  to  the  nucleus  of  the  whole  question.    Things 
obvious  have  deep  meanings.     Our  black-lead  mine  proprietors,  coal- 
owners,  and  iron-masters,  have  realized  in  their  black  and  dingy  soils, 
more  and  a  better  claracter  of  gold  than  the  richest  diggings  that  the 
old,  or  new,  or  newer  world  can  furnish.      The  most  ordinary-looking 
things  may  be  the  most  valuable,  and  hence  it  is  that  in  the  obvious — 
the  well-known — we  may  possibly  be  the  best  able  to  find  the  unknown. 
Upon  a  first  glance  at  the  subject,  the  greatest  bewilderment  arises 
from  the  goodly  array  of  those  who  profess  to  know  all  about  it — who 
stand  in  high  places,  speak,  literally  ex  catliedra,  and  write  their  pon- 
derous tomes.     Divines  lead  the  way,  and,  of  course,  make  a  religious 
training  the  foundation  of  all  other  training;  and  very  properly  so,  no 
doubt,  if  we  could  all  agree  as  to  what  religious  training  is.     But  we 

d.ffer  about  this  somewhat.     Must  religious  training,  then,  be  discarded ? 
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By  no  means.     We  must  set  our  wits  to  work  to  find  out  what  is  really 
meant  by  religious  training — we  mean  the  real  thing  signified,  not  the 
verbal  sign.     Is  this  real  thing  identical  or  analogous  with  any  other 
foundation  of  a  good  education  with  which  we  are  acquainted?     Let  us 
inquire.       Mathematics,   says    a   learned   professor,    who   was    senior 
wrangler  and  Smith's  prizeman  of  his  year,  is  an  indispensable  founda- 
tion.    It  should  be  the  first  and  paramount  object  to  train  the  mind  to  a 
perception  of  necessary  truth,  to  a  facility  in  deductive  reasoning,  and  to 
an  appreciation  of  the  beauty  of  demonstration.     Do  we  advance  in  any 
of  our  required  definitions  by  reflection  upon  mathematical  truth  and  the 
means  of  arriving  at  it  ?    Not  much,  perhaps ;  perhaps  not  at  all.    Let  us 
pass  on.     Will  a  consideration  of  civil  law,  as  an  element  of  fundamental 
education,  aid  us?     This,  the  greatest  legacy  which  imperial  Rome  left 
to  the  world,  has  been,  for  many  hundred  years,  considered  a  study 
admirably  adapted  to  the  spacial  character,  if  we  may  so  call  it,  of  the 
human  intellect.     We  do  not  advisedly  call  it  its  infinite  character,  but 
its  spacial  character — that  character  by  which  it  is  capable  of  diverging 
from  a  centre  to  the  circumference,  large  as  it  may  be.     The  code  of 
Roman  civil  law  has  this  great  merit — it  is  founded  upon  pure  reason- 
ing.    It  does  not  consist,  like  the  institutes  of  Menu  or  the  Mosaic  ordi- 
nances, of  a  collection  of  mere  arbitrary  dicta;  but  proposition  follows 
proposition,  as  the  more  complicated  mathematical  truths  arise  out  of  the 
more  simple.     It  lays  down  a  rule  of  pure  abstract  right — droit,  as  the 
French  have  it — jus,  as  the  Romans  gave  the  term.     The  idea  gained  of 
general  jurisprudence  by  the  study  of  the  Roman  law,  is  a  very  whole- 
some idea  to  be  gained  in  regard  to  education.     But,  again,  the  question 
reverts — How  does  a  knowledge  of  the  rules  of  right,  which  should  regu- 
late civilized  humanity,  whether  in  large  or  small  communities,  or  the 
means  whereby  we  attain  such  knowledge,  help  us  in  the  inquiry  in 
hand?     The  truth  is,  and  it  must  be  confessed,  that  we  not  only  have 
looked  constantly  at  this  great  question  (since  it  has  been  mooted)  in  a 
one-sided  manner  from  the  little  nook  in  which  each  of  us  is  situated,  but 
we  have  looked  at  a  point  or  two  only  on  its  surface,  in  lieu  of  taking  a 
wide  view,  which  alone  can  help  us. 

This  wide  view  alone  can  yield  us  the  proper  idea,  which  is  to  inter- 
pret between  the  great  elements  of  education  to  which  we  have  adverted, 
and  show  us  how  one  is  linketLindissolubly  with  the  others,  and  how,  in 
some  greater  or  less  proportion,  this  has  ever  been  the  case.  The  idea 
to  be  realized  is  a  very  general  one,  therefore,  and  yet  most  particular ; 
most  particular  because  general — general  as  to  the  facts  making  up  the 
conclusion,  particular  as  to  the  truth  of  such  conclusion.  But  have  we 
ever  yet  been  able  to  attain  to  this  proper  idea  ?  Who  is  it  that  has 
told  us  what  it  is?  Whose  has  been  the  master-mind  that  has  acquired 
it  and  enforced  it  ?  It  has  not  been  given  to  many  to  soar  at  once  into 
the  constituent  principles  which  regulate  the  mighty  universe  without, 
and  to  pry  into  that  within.  Our  educators  require  to  be  educated,  our 
teachers  instructed.  They  are  timepieces,  that  have  been  set  agoing 
under  the  unconscious  constrainment  of  only  a  few  of  a  multitude  of 
forces.  We  are  promised,  at  the  Royal  Institution,  a  series  of  seven 
lectures  on  the  subject  of  education.  At  the  time  of  writing  this,  we 
have  already  heard  one  of  them,  by  Dr.  Whewell,  on  the  influence  of 
scientific  discovery  upon  intellectual  education.  The  others  are  to  be 
on  mental  education,  and  on  the  importance  of  the  several  studies  of 
language,  chemistry,  physics,  physiology,  and  economic  science,  as 
distinct  branches  of  education  for  all  classes.  Why,  running  on  at  this 
rate,  we  would  engage  to  find  five  hundred  other  able  men,  besides  those 
whose  services  are  here  to  be  called  into  exercise,  who  should  discourse 
very  eloquently  and  convincingly,  not  only  of  the  importance  of  the 
study  of  these  matters  as  branches  of  education  for  all  classes,  but  of  an 
infinite  number  of  other  matters  besides.  But  that  which  is  the  singular 
thing  is,  that  no  one,  so  far  as  we  know — and  we  have  pried  not  super- 
ficially into  the  subject— no  one  has  discovered  that,  if  the  education  of 

any  one  individual  among  the  common  horde  were  investigated,  it  would 
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be  found  that  all  those  things,  and  all  those  other  matters,  had,  as  a 
necessity,  been  already  cared  for  by  that  subtle  teacher,  from  whose 
offices  we  never  can  disengage  ourselves.  Dr.  Whewell,  so  far  as  his 
discourse  was  pertinent  to  the  matter  before  us  (the  principal  portion  of 
the  lecture  having  necessarily  been  taken  up  with  a  review  of  the  history 
of  the  prime  sciences),  suggests,  as  one  of  the  chief  elements  of  educa- 
tion, the  inculcation  of  a  habit  of  inductive  reasoning,  which  he  proposes 
should  be  acquired  by  the  careful  study  of  some  one  branch  of  natural 
history  or  physics.  This  suggestion  is  not  new.  It  is  commonly  acted 
upon.  It  is,  in  fact,  the  only  method  by  which  such  a  habit  can  be 
acquired.  None  of  this,  after  all,  goes  to  the  pith  of  the  matter.  What 
does  deductive  reasoning  teach  ?  What  does  inductive  reasoning  ?  Do 
"  the  thraldom  and  delusion  that  reign  in  the  world  of  mere  words,"  as 
the  Master  of  Trinity  says,  shrink  dismayed  at  either?  Are  we  not 
every  day  in  a  position  to  prove  the  very  reverse  ?  When  that  great 
trumpeter  came,  who,  as  he  grandly  says  of  himself,  stirred  up  the  battle, 
did  he,  by  his  rationale  of  induction,  once  and  for  ever  break  the  chains, 
or  remove  the  veil  of  obscurity  which  surrounds,  not  "  mere  words,"  but 
all  real  things — all  existences?  By  no  means;  and  the  very  history  of 
the  sciences  since  his  trumpet  sounded  them  to  the  fight  for  truth — the 
more  deeply  we  are  conversant  with  them,  the  more  do  we  feel  con- 
vinced, that  we  can  depend  only  for  our  strength  upon  what  we  ourselves 
have  seen  and  handled,  and  made  part,  as  it  were,  of  our  own  conscious- 
ness. Well  did  Professor  Whewell  speak  when  he  termed  the  universe 
a  sphere,  with  the  intellect  for  its  centre.  But  this  mode  of  speaking  is 
still  not  the  best.  If  we  could  use  the  terms,  infinite  sphere — infinite 
centre — perhaps  we  should  be  nearer  a  truth,  as  readily  conceivable  as 
truth  called  the  most  absolute.  And  yet  we  might  go  further,  and, 
exactly  reversing  the  great  idea  of  Spinoza,  enlarge  the  infinite  centre 
to  the  infinite  circumference.  Perhaps  to  most  this  idea  is  not  less  con- 
ceivable than  the  former,  and  the  first  great  question  in  regard  to  educa- 
tion is  answered  by  the  conception.  All  things  that  admit  of  being 
taught  are  intimately  connected  with  one  another,  by  a  bond  of  union  as 
necessary  as  it  is  beautiful.  And  the  second  great  question  is  answered 
also.  For  if  we  ask,  if  there  is  anything  in  common  in  the  mode  whereby 
we  learn  any  teachings,  we  are  readily  answered,  that  all  the  modes  are 
not  even  analogous  only,  but  identical ;  clearly  exhibiting  a  super-sense, 
by  the  action  of  which  all  things,  in  all  time,  become  present  to  us; 
which  indelibly  stamps  upon  our  intellect  all  their  forms;  which  has 
bade  the  various  religions,  or  bright  or  dismal  creeds,  to  take  their  several 
stations  on  the  earth  ;  that  is  making  morality,  as  it  has  made  physical 
science,  of  one  form  and  fashion  in  the  world;  and  by  means  of  which 
only  the  rays  of  our  activity  may  light  up  to  us  the  past,  and  display  an 
undying  light  to  all  future  ages. 

DUPLEX-SCREW  STEERING  GEAR. 

By  Messrs.  Scott,  Sesceair,  and  Co,  Greenock. 

{Illustrated  by  Plate  151.) 

Several  ships  have  recently  been  fitted  by  Messrs.  Scott,  Sinclair,  and 
Co.,  of  the  Greenock  Foundry,  with  a  new  tiller  apparatus,  or  steering 
gear,  possessing  some  important  features  of  improvement.  It  consists 
of  a  double  screw  arrangement,  for  communicating  the  motion  of  the 
ordinary  steering-wheel  to  the  rudder,  in  such  a  manner  as  to  secure  a 
steadier  and  more  effective  action  than  is  possible  with  the  usual  move- 
ment, whilst  "  all  back-lash,"  and  counterstrain  upon  the  steersman,  is 
avoided.  The  steering-wheel  and  spindle  are  rigged  and  fitted  in  the 
usual  manner,  but  on  the  after-end  of  the  horizontal  spindle  is  a  spur- 
wheel,  in  gear  with  two  other  spur-wheels  or  pinions,  one  on  each  side. 
Each  of  these  side  wheels  is  fast  on  the  end  of  a  horizontal  screw- 
spindle,  running  parallel  with  the  main  central  steering-spindle,  and  one 
on  each  side  of  it.  These  two  screws  extend  towards  the  steering- 
wheel,  their  opposite  ends  being  supported  in  bearings,  immed  ately 
behind  the  steering-wheel.  The  screws  are  respectively  right  and  left 
threaded,  and  each  has  a  traversing-nut  entered  upon  it,  fitted  to  work 
along  a  horizontal  guide.  On  these  nuts  are  stud-pins,  from  which 
connecting-rods,  or  links,  pass  to  corresponding  joint-studs  in  the  two 


opposite  ends  of  a  double  lever,  fast  on  the  vertical  rudder-spindle,  and 
answering  as  the  tiller. 

Thus,  on  turning  the  steering-wheel,  the  spur-wheel  on  its  spindle 
causes  the  two  spur-wheels  alongside  to  rotate,  each  in  the  same  direc- 
tion; and  hence  the  traversing-nuts  upon  the  screw-spindles  are  made  to 
advance  in  reverse  directions,  by  reason  of  the  reversed  character  of 
their  respective  threads.  This  action  necessarily  pulls  one  connecting- 
rod,  and  pushes  the  other ;  and  this  reverse  action  upon  the  double  lever 
of  the  rudder  obviously  turns  the  rudder  either  to  "  starboard"  or 
"  port,"  just  as  the  steering-wheel  itself  is  turned.  Now,  as  the  external 
action  of  the  water  upon  the  faces  of  the  rudder  is  checked  at  the  nuts 
upon  the  screw-spindles,  no  motion  can,  by  any  possible  chance,  be  con- 
veyed from  the  rudder  back  to  the  steering-wheel,  and  the  steersman 
possesses  unlimited  power  over  his  helm. 

Our  Plate  151  exhibits  the  steering  apparatus  under  two  aspects. 
Fig.  1  is  a  perspective  view  of  the  contrivance  as  in  action  onboard  ship. 
Fig.  2  is  a  plan  on  a  larger  scale. 

In  pursuing  the  detail  of  these  figures,  it  is  to  be  understood  that  the 
main  steering-spindle,  a,  carrying  the  overhanging  steering-wheel,  is 
supported  at  its  front  end,  immediately  behind  the  wheel,  in  a  bearing,  b, 
on  the  top  of  the  solid  rudder-spindle  centre;  its  other  end  being  simi- 
larly carried  in  a  bearing,  c,  on  the  top  of  an  entablature  of  the  pillar- 
framing.  This  framing  consists  of  four  pillars,  springing  from,  the 
corners  of  an  open  rectangular  base-piece,  and  carrying  end-bracket 
entablature  pieces  for  the  four  bearings  of  the  right  and  left  screw 
spindles,  d  e,  as  well  as  the  main  spindle,  a.  The  driving-wheel  on  the 
main  spindle  has  32  teeth,  and  each  side  pinion  has  22  teeth.  The 
traversing-nuts,  f,  are  of  considerable  length,  and  they  are  each  steadied 
by  a  lateral  projection,  g,  bored  to  slide  upon  guide-rods,  h,  bolted  at 
their  ends  to  the  framing.  The  front  bearing,  b,  of  the  main  spindle,  is 
also  steadied  by  parallel  side  rods,  bolted  to  the  back-framing  bracket. 
The  connection  of  the  traversing-nuts,  p,  with  the  rudder-spindle,  is 
formed  by  upper  and  lower  diametrically  disposed  stud-pins,  j,  to  which 
the  ends  of  upper  and  lower  parallel  links,  k,  are  jointed.  The  other 
ends  of  these  links  are  similarly  jointed  to  the  opposite  ends  of  the 
double  lever  arm,  e,  of  the  rudder-spindle. 

Under  these  arrangements,  every  precaution  is  taken  to  insure  a 
direct  and  steady  action  at  every  point  of  the  movement,  from  the  hand- 
wheel  to  the  rudder  itself.  There  is  nothing  complex  or  awkward  in 
front,  where  the  steersman  stands,  all  the  gearing,  with  the  screws  and 
connections,  being  far  away  in  the  rear.  The  apparatus  is  thus  quite 
clear,  and  most  conveniently  disposed  for  the  baud  of  "  the  man  at  the 
wheel." 

THE  LAW  OF  PATENTS   FOR  INVENTIONS  IN  THE 
KINGDOM  OF  NAPLES. 

Two  royal  decrees — the  earliest  made  the  2d  March,  1810,  by  Joa- 
chim Murat,  then  King  of  Naples,  the  latter  dated  the  18th  March, 
1844 — regulate  the  law  of  patents  in  this  kingdom,  which  includes  the 
Island  of  Sicily.     Their  effect  is  given  below. 

Every  discovery  and  new  invention,  in  any  branch  of  industry,  is  the 
absolute  property  of  the  author,  and  the  full  benefit  of  it  belongs  to  him, 
for  the  time  and  in  the  manner  hereafter  stated.  Improvements  in 
manufacturing  operations  are  included  in  this  enactment.  Any  one 
introducing  into  the  kingdom  an  invention  which  is  patented  abroad,  is 
entitled,  though  not  the  inventor,  to  a  patent  as  long  as  the  original 
patent  endures. 

The  applicant  for  a  patent  must  state  in  his  petition  whether  the  sub- 
ject-matter is  a  new  invention  or  an  improvement,  or  only  imported  from 
abroad;  and  he  must  deposit  under  seal  an  exact  description  of  the  prin- 
ciples, means,  and  processes  constituting  the  invention,  along  with  the 
requisite  plans  and  models. 

When  the  invention  is  of  public  utility,  but  one  which,  by  reason  of 
the  simplicity  of  the  process,  can  be  easily  pirated,  and  is  not  likely  to 
afford  the  basis  of  a  commercial  speculation,  an  inventor  may  open  a 
negotiation  with  the  Government,  and,  explaining  the  nature  of  his  in- 
vention, may  demand  a  recompense  out  of  the  funds  set  apart  for  the 
encouragement  of  industry. 

Patents  for  original  inventions  are  usually  granted  for  five  years,  but 
in  special  cases  they  are  granted  for  ten  or  fifteen  years. 

Patents  may  be  granted  without  a  preliminary  examination  to  persons 
desirous  of  manufacturing  articles  until  then  unknown:  but  in  such  a 
case  the  Government  will  not  guarantee  the  priority,  merit,  or  success 
of  the  invention.  If  the  subject-matter  of  the  invention  relates  to  the 
public  health  or  welfare,  a  preliminary  examination  will  be  necessary. 

A  register  of  patents  is  kept  at  the  office  of  the  Minister  for  Home 
Affairs,  which  may  be  consulted  by  any  person;  but  the  specifications 
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■will  not  be  made  public  until  the  expiration  of  the  patent,  if  the  Govern- 
ment has  undertaken  to  keep  the  invention  secret. 

The  proprietor  of  a  patent  is  entitled  to  open  establishments  in  any 
part  of  the  kingdom  for  carrying  the  invention  into  effect,  and  he  may 
authorize  other  persons  to  work  the  same. 

Assignments  of  patents  must  be  registered.  A  patent  will  be  lost  if 
the  inventor  shall  not  disclose  the  true  method  of  carrying  the  invention 
into  effect,  or  if  he  shall  not  carry  it  into  practice  within  a  year  from  the 
date  of  the  patent,  not  having  any  valid  excuse  for  delaying;  or  if  he 
shall  cease  for  the  same  space  of  time  to  work  it,  or  if  he  shall  have  taken 
out  a  patent  for  the  same  invention  in  a  foreign  country,  or  if  the  invention 
shall  have  been  described  in  a  printed  and  published  work. 


THE  ROYAL  ACADEMY. 


F  all  the  months  in  the  year,  May  brings  with  it 
pleasant  things  to  England,  many  of  which  are  too 
trite  to  dwell  upnn.  Every  age  of  her  citizens  is 
capable  of  experiencing  some  sympathetic  thrill,  as 
beautiful  May  comes  dancing  along,  with  its  flowers 
and  promises  of  fruits.  May  is  a  kind  of  spring- 
harvest.  Our  blood,  emulous  of  the  fast-circulating  sap  in  the  green 
fields  and  woods,  capers  nimbly  through  its  many  channels ;  and  if 
there  is  a  time  when  the  young  feel  conscious  of  their  youth,  and  the 
old,  by  memory,  become  young  again,  it  is  owing  to  thy  gracious  and 
kindly  offices,  thou  month  of  months !  To  the  Londoner,  May  brings 
with  her — but  we  must  not  begin  the  mere  catalogue  of  the  stores  of 
good  things  that  she  does  bring  with  her.  We  must  confine  ourselves  to 
one  of  them.  The  exhibition  of  the  works  of  living  artists  in  oil  and 
water-colour,  architects,  sculptors,  at  what  is  culled  the  Royal  Academy, 
is  one  of  the  interesting  sights  that  May  places  before  us.  We  have  a 
leisure  hour.     We  will  look  in. 

What  a  mass  of  labour  is  here  displayed !  How  would  these  paintings 
interest  the  more  thoughtless,  could  they  tell  the  moral  circumstances 
of  their  creation  and  deposition  on  these  walls !  We  must  not,  however, 
linger  upon  these  reflections;  and  yet  what  can  we  do?  Such  a  multi- 
tude of  pictures,  by  so  many  different  hands,  and  representing  legions  of 
subjects !  To  tell  our  distant  readers  that  No.  2000  is  a  fine  picture  of 
the  interview  between  Solomon  and  the  Queen  of  Sheba,  by  Abel  Stilts, 
the  distinguished  Royal  Academician,  is  really  giving  them  no  informa- 
tion ;  and  we  know  very  well,  that  to  answer  the  mere  purpose  of  an 
index,  such  a  remark  is  completely  useless,  except  it  may  be  that  it 
points  out  a  painting  to  our  notice  which  the  special  individual  taste 
decries.  De  gwtibm  rum  est  disputandum.  And,  certainly,  a  taste  for 
pictures  is  as  capricious  and  variable  as  the  capacity  of  feeling  the  truly 
beautiful  in  art.  We  will  not  then,  like  most  of  our  cotemporaries,  run 
round  the  walls,  jotting  down  in  our  catalogue,  here  and  there,  a  note — 
'•  excellent1 — "good  ehiar'  oscuro" — "too  foxy" — "  a  little  gem" — 
"  a  meaningless  daub,"  &c.  But  let  us  pick  out  two  or  three  of  the 
"  crowned "  pieces,  and  ascertain  what  there  is  so  excellent  in  them, 
that  the  hangers — those  two  R.  A.'s,  who  are  yearly  intrusted  with  the 
disposition  of  the  works  on  the  walls  —have  judged  it  due  to  merit  to 
"  hang  "  upon  "  the  line,"  or,  in  less  technical  terms,  in  the  best  places. 
First,  and  in  the  place  of  honour,  there  is  an  enormous  picture,  mea- 
suring some  24  feet  by  16  feet  high,  crowded  with  figures,  and  every 
variety  of  colour.  What  is  the  subject?  Ah!  but  for  that  "round 
tower,"  those  Tara  brooches,  and  that  old  harp,  you  would  not  know 
that  it  was  a  great  scene  in  Irish  history,  that  was  being  enacted  in  the 
great  drama  of  real  life.  No;  how  should  you?  Who  knows  anything 
about  the  history  of  Ireland  beyond  one  or  two  hundred  years  back? 
Who  ever  writes  "  Little  Henry's  History  of  Ireland?"  But  there  is 
much  of  the  memorable  in  it  too,  and  an  immense  deal  of  the  curious 
and  romantic — in  the  latter,  perhaps,  equalling  that  of  Scotland,  and 
certainly  far  exceeding  what  can  be  found  in  English  annals.  Mr. 
Maclise,  whose  picture  this  is,  has  honoured  his  rank  as  one  of  "  the 
forty"  R.  A.'s,  and  done  some  service  to  the  higher  class  of  painting, 
in  lying  by  for  two  seasons  (he  did  not  exhibit  last  year),  and  working 
away  so  industriously,  as  be  must  have  done,  upon  this  immense  work, 


all  the  time.  In  all  this  he  offers  an  example  to  the  junior  members  of 
his  profession,  that  will,  we  trust,  be  taken  to  heart,  and  be  productive 
of  much  good.  To  our  story.  It  is  not  surprising,  that  the  same  year 
which  witnessed  in  England  the  assassination  of  an  archbishop  at  his 
own  altar,  although  surrounded  with  every  superstitious  sanction  that 
could  make  his  person  inviolable,  should  have  found  Ireland,  and  Irish 
society,  so  far  as  it  was  then  removed  from  civilization,  rude  in  the 
extreme.  Still  they  had  their  kings.  Among  these,  and  perhaps  not 
the  worst  of  the  number,  was  Dermot  Maemorrogh,  king  of  Leinster,  a 
licentious  tyrant,  who  had  provoked  the  resentment  of  Ororic,  prince  of 
Breffy,  by  forcibly  abducting  his  wife,  Dovergilda.  This  act,  however, 
cost  Dermot  his  kingdom;  for  Roderick,  king  of  Connaught,  with  the 
prince's  forces,  invaded  it,  and  Dermot  was  expelled.  He  appealed  to 
our  Henry  the  Second  for  assistance,  and  this  was  readily  acceded  to,  on 
the  understanding  that,  if  successful  in  being  reinstated  on  the  throne 
of  Leinster,  he  would  hold  it  in  vassalage  under  that  of  England. 
Richard,  sirnamed  Strongbow,  Earl  of  Strigul,  of  the  house  of  Clare, 
became  a  principal  adventurer  in  the  cause,  upon  condition  that  he 
should  marry  Eva,  the  daughter  of  Dermot,  and  be  declared  the  heir  to 
all  his  dominions.  Robert  Fitz-Stephens  and  Maurice  Fitz-Gerald, 
two  distinguished  Welchmen,  and  Maurice  de  Prendergast,  also  assisted 
Dermot.  After  patiently  waiting  a  while  incognito,  in  his  monastery 
at  Fernez,  which  he  had  founded  (for  this  ruffian  was  also  a  founder  of 
monasteries),  a  body  of  knights,  esquires,  and  archers  passed  over  to 
Ireland,  and  Dermot  was  forcibly  restored  to  his  kingdom.  The  Earl 
of  Pembroke  married  the  Princess  Eva,  it  is  said,  on  the  decisive  battle- 
field of  Waterford,  and  became  soon  after,  by  the  death  of  Dermot, 
master  of  the  kingdom  of  Leinster,  and  eventually  of  the  whole  of  Ire- 
land. All  jealousy,  which  these  proceedings  were  calculated  to  instil 
into  the  mind  of  Henry,  was  checked  by  a  timely  concession  on  the 
part  of  the  Earl  of  Pembroke,  who  was  made  Seneschal  of  Ireland, 
which  was  now,  for  the  first  time,  annexed  to  the  crown  of  England. 

Mr.  Maclise  has  chosen  that  moment,  in  this  romantic  story,  when  the 
marriage  ceremony  is  being  performed.  It  is  taking  place  at  the  foot  of 
a  slight  eminence,  upon  which  an  opened  church  porch  stands  in  ruins, 
adjoining  the  ruins  of  a  fort,  from  which  dense  clouds  ascend,  showing  the 
recent  period  of  the  destruction  and  the  nature  of  it.  The  dark  opening 
of  the  porch  forms  a  central  bickground  to  the  head  of  the  archbishop 
officiating.  His  right  arm  holds  a  crazier,  and  his  left  is  raised  in  the 
act  of  blessing  the  union.  Behind  the  archbishop  are  his  assistant 
priests.  Richard  de  Clare  stands  on  the  left,  armed  in  steel,  cap-a-pie, 
his  head  wreathed  with  laurel,  and  having  on  a  scarlet  tunic  and  cloak, 
and  girded  with  a  girdle  of  embossed  gold.  His  left  foot  is  raised  upon 
a  stone  cross,  lying  prostrate  on  the  pavement.  He  has  just  transferred 
his  huge  sword  from  his  right  hand  to  his  left,  and  his  right  hand  grasps 
that  of  the  Princess  Eva.  The  latter,  with  arms  nude,  stands  on  the 
right  in  a  devotional  position.  She  is  dressed  in  an  orange-coloured 
flowing  robe,  embroidered  and  jewelled,  as  Mr.  Maclise  knows  how  to 
do  such  things.  She  appears  conscious  of  the  novelty  and  singularity 
of  her  position,  and  of  the  strange  environments.  Eight  bright  damsels, 
with  their  bridal  wreaths,  and  in  flowing  dresses  of  white,  blue,  crimson, 
and  green,  are  in  her  train.  By  her  side  stands  Dermot  the  king,  her 
father,  bearded  and  coroneted,  in  a  right  royal  purple  robe,  embroidered 
with  gold,  and  exposing  a  rich  lining  of  crimson,  which  tells.  It  is  a 
victorious  moment  to  him,  and  his  attitude  informs  us  that  his  whole 
being  has  partaken  of  the  elation  consequent  upon  it.  At  the_  foot  of 
the  princess  lie  crouched  two  youthful  acolytes,  in  white  surplices  and 
scarlet  stoles,  bearing  incense  pots.  Behind  and  by  the  side  of  Richard 
stand  his  mailed  coadjutors  and  friends.  Robert  Fitz-Stephens,  the  two 
Maurices,  and  Raymond,  are  of  the  retinue  of  the  Earl.  Beyond  these, 
on  the  left,  are  four  trumpeters,  mounted  on  war-horses.  Two  of  these 
are  lustily  blowing  the  large  circular  horn  of  former  times,  and  the  others 
appear  joining  in  the  salvo  upon  instruments  rather  too  like  the  modern 
French  horn.  Upon  the  extreme  left,  some  half  dozen  nuns,  clothed  in 
their  sable  habiliments,  and  some  monks,  are  seen  sharing  in  the  cere- 
mony going  on  of  the  burial  of  the  slain.  In  the  immediate  foreground, 
beneath  the  damsels,  are  the  archers,  who  prostrate  the  captured  stan- 
dards upon  a  bed  of  shamrock  and  wild  flowers,  as  a  homage  to  the  victor ; 
and  two  incumbent  figures  of  battle-axe-men  complete  the  extreme  right. 
To  one  of  these  the  artist  has  given  a  thoughtful  and  serious  aspect,  as 
though,  in  the  blaze  of  the  temporary  triumph,  he  foresaw  the  glory  of  his 
monarch's  kingdom  trampled  upon  by  Henry  of  England,  which  he  did 
not  delay  personally  to  do.  In  the  centre  foreground,  and  directly  in 
front  of  the  wedding  party,  some  chieftain  lies  a  victim  of  the  fight, 
surrounded  by  his  wife  and  family,  some  of  whom  show  the  gyves 
already  on  their  wrists.  The  wife,  with  arms  extended  in  vehement 
despair,  appears  performing  a  "  wake"  over  the  dead.  The  several 
scenes  of  marriage,  wailing,  and  burial,  are  all  being  enacted  at  the  same 
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moment,  and  exhibit  anomalies  which  the  boldness  of  the  artist  can 
alone  explain.  What  the  sounds  of  music  may  be,  the  canvas  cannot 
tell  us;  whether  a  pibroch  or  an  epithalamium,  it  is  all  left  to  the  imagi- 
nation. In  several  of  the  partly  nude  figures,  which  appear  here  and 
there,  Mr.  Maclise  has  taken  excellent  advantage  of  that  kind  of 
ornamenting  the  person  by  tattooing  the  skin  in  colours,  which  seems 
to  have  descended  from  the  ancient  Picts  to  the  very  marines  now 
employed  in  our  fighting  navies.  Considerable  effect  is  produced 
in  the  painting  by  the  introduction  of  an  ancient  venerable  bard, 
with  bis  harp  strung,  yielding  its  plaintive  tones  amidst  the  dying 
and  the  dead,  some  of  the  heroes  being  represented  with  faces  averted, 
in  their  last  mortal  agonies.  On  the  extreme  right,  mounted  on  horse- 
back, are  the  standard-bearers  of  the  confederates,  in  full  armour,  with 
party-coloured  scarfs,  and  with  the  characteristic  pennants  floating  in 
the  wind.  Upon  the  brow  of  the  hill,  in  the  extreme  background,  and 
forming  an  irregular  pyramidal  contour  of  this  great  historical  production, 
crowds  are  collected  together  upon  and  about  the  battlements,  engaged 
in  picking  up  and  transporting  the  wounded,  and  hurrying  on  with  the 
dead  to  burial.  Such  is  this  elaborate  picture,  vindicating  the  artist's 
claim  to  be  considered  a  master  of  design  and  composition,  but  possess- 
ing his  peculiar  mannerism.  Some  parts  display  the  very  best  colouring; 
but,  as  a  whole,  it  is  not  rich  in  colour.  We  trust,  for  the  artist's  sake, 
that  it  is  a  commission  picture,  for  we  fear  the  connoisseur  remains,  as  of 
old,  unwilling  to  patronize  historical  art  of  this  ambitious  character. 
Indeed,  there  exist  few  places  where  it  could  be  bestowed  to  advantage. 
Let  us  turn  to  a  different  scene.  We  have  had  plenty  of  war,  and  yet 
are  likely  to  have  more  of  it. 

No.  60,  "The  Swing,"  by  F.  Goodall,  A.R.A. 

"  Soured  in  the  swing,  half  pleased  and  half  afraid, 
Through  sister-elms  that  waved  their  summer  shade." 

A  charming  production,  in  subject,  drawing,  and  colour.  A  greensward 
dell,  contiguous  to  a  nobleman's  pleasure-grounds.  A  group  of  some 
dozen  young  aristocrats  have  selected  the  spot  for  their  fun.  Two  fine 
elms,  in  full  leaf,  afford  an  ample  and  delicious  shade — the  bright  sun, 
which  is  seen  in  the  distance,  spreading  life  and  light  around.  One  little 
girl  sits  in  the  swing,  which  is  urged  strenuously  in  its  course  by  two 
noble-looking  little  fellows,  literally  the  pictures  of  six-year-old  merri- 
ment. The  other  children,  none  older,  some  younger,  are  standing 
around,  or  sitting  and  looking  on.  The  artist  has  overcome  a  great  diffi- 
culty in  clothing  the  playmates  so  sumptuously,  and  yet  in  subduing  his 
colour  to  an  agreeable  tone.  A  Leghorn  hat  and  white  feather,  lying  in 
the  foreground,  are  admirably  introduced.  The  left  of  the  picture  is 
occupied  by  a  little  pool,  with  some  water-lilies,  not  fairer  than  the  little 
sprites  playing  by  their  side,  one  of  whom,  a  tiny  urchin  of  some  three 
years  old,  with  her  frock  held  up  full  of  buttercups  and  daisies,  is  a 
creation  in  its  way,  with  her  wonder  at  the  performance  going  on.  It 
is  only  to  be  regretted  that  this  is  the  solitary  picture  which  this  distin- 
guished associate  exhibits.  Our  old  favourite,  Mr.  Frith,  R.A.,  in  his 
"  Life  at  the  Sea-side,"  No.  157,  shows  us  that  he  has  been  to  Ramsgate, 
and  has  brought  something  back  very  pleasantly  rememberable.  Here 
are  the  beach  and  sand,  with  the  cliffs  and  the  houses,  and  the  obelisk. 
Old  ladies  and  gentlemen  reading  the  Times,  and  young  gentlemen  and 
ladies  making  love — the  eternal  story.  Old  commodores  with  spy- 
glasses; young  damsels  in  their  bewitching  blue  shades,  doing  crochet; 
children  of  all  ages  amusing  themselves  in  all  ways,  carting  sand,  looking 
at  white  mice,  hearing  negro  melodies;  not  omitting  the  bathers  and  little 
first  experiences  in  suit-water  ablutions — forming  altogether  a  full  and 
happy  subject,  every  one  being  at  leisure,  and  amusing  or  being  amused. 
The  colouring  is  exceedingly  well  managed,  and  daylight  is  in  all  the 
scene,  as  in  every  one's  face.  We  had  marked  several  other  pictures  to 
tell  our  readers  about,  but  we  can  barely  name  a  few.  No.  394,  "  A 
French  Lugger  running  into  Calais,"  by  another  old  favourite,  Edward 
Cooke,  A.R.A.  We  see  both  sides  of  the  pier,  with  the  lighthouse  and 
two  churches  in  the  distance.  It  is  an  unusually  rough  sea,  and  the 
lugger  exposes  her  deck,  covered  with  baskets,  barrels,  and  all  manner 
of  gear  and  things,  detailed  with  the  artist's  well-known  minutise  and 
perfection  of  manipulation.  With  the  masterly  treatment  of  the  water, 
the  fine  sky,  and  the  charming  light  thrown  upon  the  distant  town,  this 
picture  is  one  of  the  best  the  artist  has  ever  exhibited.  Nos.  2G7  and 
1303,  two  interiors  of  Shakspere's  house  at  Stratford-on-Avon,  by  Mr. 
H.  Wallis,  in  which  daylight  is  very  admirably  rendered;  315,  "  The  Pic 
du  Midi,  Pyrenees,"  by  Mr.  Stanfield,  R.A. ;  a  very  fine  performance  by 
a  yearly  increasing  favourite  with  the  public,  E.  M.  Ward,  R.A.  "  The 
last  sleep  of  Argyll,  before  his  execution  ;"  and  1079,  "  Study  of  an  oak, 
Hagley  Park,  Worcestershire,"  by  A.  M'Callum  :  a  very  careful  tran- 
script of  a  winter  scene.  These  pictures  will  give  our  readers  a  tolerable 
idea  of  what  they  may  expect  to  see  in  general  in  this  year's  Exhibi- 
tion, which,  upon  the  whole,  however,  is  rather  inferior. 


THE  COAL-FIELDS  OF  THE  WORLD. 

Both  in  the  quantity  and  the  quality  of  its  coal,  Great  Britain  takes 
the  first  rank,  its  annual  production  being  about  32,000,000  tons.  Bel- 
gium produces  annually  5,000,000  tons ;  France,  4,200,000  tons  ;  United 
States  of  America,  nearly  3,000,000  tons  of  anthracite,  and  2,000,000 
tons  of  bituminous  coal;  Prussia,  3,500,000  tons;  and  Austria  about 
700,000  tons.  With  the  facilities  of  transport  which  railways  are  fast 
giving,  the  production  of  continental  coal  will  proportionately  increase, 
and  it  is  by  no  means  improbable  that,  in  course  of  time,  the  exportation 
of  gas-coal  from  England  will  be  very  small. 

Belgium,  in  point  of  rank  as  a  coal-producing  country,  stands  the 
second  in  Europe  :  it  is  traversed  in  a  direction  from  nearly  west-south- 
west to  east-north-east  by  a  large  zone  of  bituminous  coal  formation, 
and  may  be  described  under  three  principal  divisions,  viz.  the  Western 
or  Hainault  division,  which  comprises  the  two  basins  known  as  the  Le- 
vant and  the  Couchant  of  Mons;  that  of  Charleroi,  and  that  of  Namur. 
The  latter  lies  within  the  province  of  Namur;  while  the  two  former  are 
within  the  province  of  Hainault,  stretching  into  the  department  du  Nord, 
in  France,  where  their  traces  are  lost  a  little  below  Douay. 

The  Eastern  or  Liege  division,  commencing  in  the  province  of  Namur, 
and  embracing  a  small  portion  thereof,  traverses  the  province  of  Liege ; 
directing  itself  towards  Rhenish  Prussia,  where  it  communicates  with 
the  coal-basins  of  Eschweiler  and  Rolduc,  and  with  the  Duchy  of  Lim- 
burg,  in  the  Low  Countries.  The  point  of  division  between  this  and  the 
preceding  is  said  to  be  the  deep  and  narrow  gorge,  through  which  the 
Sampson  river  flows,  in  the  province  of  Namur.  The  whole  belt  is  about 
one  hundred  miles  in  length,  or,  including  its  prolongation  into  France, 
one  hundred  and  fifty  miles.     The  areas  of  these  fields  are  as  follow : — 

1.  In  the  province  of  Hainault,    .     .     187,116  English  acres. 

2.  In  that  of  Namur, 41,125  " 

3.  In  that  of  Liege 103,151  " 


331,392 
Being  l-22d  part  of  the  superficies  of  Belgium. 

In  the  province  of  Hainault  all  varieties  of  coal  are  met  with,  from  the 
anthracite  to  the  fattest  coals,  including  the  flaming  species,  locally 
called  Jicmt,  approaching  to  that  of  Newcastle-upon-Tyne,  and  adapted 
for  gas-making.  The  Liege  coal  furnishes  snme  of  excellent  quality, 
the  produce  being  mostly  consumed  in  the  district  by  the  many  iron- 
works. 

France  yields  coal  from  fifty-six  out  of  her  eighty-six  departments, 
which  are  dispersed  in  eighty-eight  principal  basins,  besides  a  great  num- 
ber of  small  detached  coal-fields  or  deposits  less  perfectly  known.  These 
districts  include  the  bituminous  and  non-bituminous  varieties  of  coal, 
anthracite  and  lignite. 

The  production  in  France  cannot  be  estimated  at  less  than  4,200,000 
English  tons,  while,  so  late  as  the  commencement  of  the  French  Revo- 
lution, all  France  yielded  only  240,000  tons,  the  greater  part  from  the 
two  principal  coal-fields  :  at  that  period  also,  France  received  from  abroad 
full  as  much  coal  as  her  own  soil  yielded.  Now,  although  the  indige- 
nous production  has  advanced  from  that  period  to  the  present,  a  space  of 
sixty  years,  at  the  enormous  rate  of  upwards  of  seventeen  hundred  per 
cent.,  and  her  importations  have  increased  seven  hundred  and  ninety-two 
per  cent.,  the  quantity  of  imported  coal  is  more  than  one-half  of  the  en- 
tire amount  of  native  production. 

As  regards  the  general  quality  of  the  coal  of  France,  it  is  now  admitted 
that  it  is  of  an  interior  description,  and  not  to  be  compared  with  that  of 
Newcastle,  Durham,  Sunderland,  Staffordshire,  Wales,  or  Ireland ;  con- 
sequently, when  good  coals  are  required,  it  is  to  the  mines  of  those  dis- 
tricts that  the  French  Government  and  private  companies  resort  for  their 
supplies.  The  scarcity  and  dearness  of  coal  and  wood  in  France,  not- 
withstanding her  extensive  mines  and  forests,  and  the  enormous  expense 
of  carriage,  form  the  chief  drawbacks  to  mining  and  other  great  under- 
takings in  that  country.  Even  the  national  steam  marine  of  France 
derives  its  chief  supplies  of  coal  from  Great  Britain.  Coal  is  getting 
more  into  favour  with  the  French  every  day :  a  few  years  ago  you  could 
scarcely  meet  with  a  single  coal  fire  in  any  house  in  Paris,  now  coal  fires 
are  no  novelty;  so  that  it  may  reasonably  be  expected  that,  with  increased 
demand,  and  the  facilities  of  railway  transport,  native  coal  will  be  reduced 
so  much  in  price  that  it  maybe  employed  in  gas  establishments,  without 
the  necessity  of  receiving  aid  from  abroad.  From  the  distance  that  the 
coal-fields  lie  apart,  it  can  never  be  supplied  at  so  low  a  price  as  in  Eng- 
lish establishments ;  yet  it  may  be,  and  doubtless  will  be,  supplied  at  one 
which  will  remunerate  the  manufacturing  consumers. 

America  yields  bituminous  coal  and  anthracite  in  abundance,  and  from 
her  energetic  advances  in  everything  relating  to  trade,  will  doubtless  ere 
long  stand  second  as  a  coal-produc'mg  country,  and,  as  in  many  other 
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arts,  we  may  expect  to  find  her  ere  long  making  rapid  progress  in  gas- 
lighting.  It  is  true  that  areas  of  anthracite,  extending  over  a  vast  tract 
of  country,  will  render  the  carriage  of  bituminous  coal  necessary  to  those 
towns  lying  in  the  anthracite  districts;  but  her  numerous  railways  will 
render  this  transportation  a  matter  of  perfect  ease.  Coal  traffic  upon 
ailways  is  becoming  a  fertile  source  of  revenue.  They  can  compete 
successfully  with  the  shipping.  Therefore,  not  only  will  gas-coal  be 
carried  easily  and  cheaply  within  the  States,  but  Canada  be  supplied, 
perhaps  more  certainly  and  economically  than  with  sea-borne  coal.  The 
iollowing  table  exhibits  the  areas  of  her  vast  coal-fields,  according  to  Mr. 
S.  A.  Mitchell,  who  published  them  in  1836  : — 


States. 

Area  of  the 

States. 

Coal  Areas 

Proportion 
of  Coal. 

So..  Miles. 

58,200 

44.720 
39.015 

64,000 
10.S29 

3S.S50 
34S0O 
59,130 

43,960 

60,520 
60.3S4 

So,.  Miles. 
3,400 

150 

4,300 
13.300 
21.193 
550 
11.900 

7,700 
44,000 

15,437 

5,000 
6,000 

l-14th 

1-3SGU1 

1-lOth 

l-3d 

l-3d 

l-20th 

l-3d 

l-5th 
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(  About  the  same  amount 

\     in  Nortu  Carolina. 

("Bituminous  and  An- 
\     tliracite. 

565,283    1    133,132 

nearly  1-^ 

tu  of  twelve  States. 

Near  Greensburg,  in  Beaver  County,  Pennsylvania,  is  a  bed  of  cannel 
coal,  about  eight  feet  thick,  resting  upon  three  feet  of  ordinary  bitumi- 
nous coal.  This  cannel  is  light,  compact,  ignites  with  great  facility,  and 
burns  with  a  strong  bright  flame.  A  similar  quality  of  coal  is  found  in 
Kei.tucky,  Ohio,  Illinois,  Missouri,  Indiana,  and,  it  is  believed,  in  Ten- 
nessee. 

In  the  above  statement,  deductions  have  not  been  made  for  unproduc- 
tive areas,  for  erosions  of  strata,  and  for  such  coal-beds  as  are  never 
likely  to  be  reached  by  the  miner :  nevertheless,  the  actual  yielding  area 
is  enormous,  of  whose  ultimate  value  no  present  estimate  can  be  formed  ; 
but  if  we  consider  that  the  American  coal  tra;le  commenced  in  1820 
with  3G5  tons,  and  that  its  present  production  is  5,000,000  tons,  its  in- 
fluence will  be  felt  at  no  distant  period. 

Canada,  it  is  pretty  clearly  ascertained,  contains  no  workable  beds  of 
coal;  but  in  other  provinces  of  British  America,  viz.  New  Brunswick  and 
Nova  Scotia,  there  are  considerable  fields  of  it,  and  even  Newfoundland  is 
said  to  be  rich  in  this  deposit;  hut  the  value  of  any  of  this  coal  for  gas 
purposes  is,  I  believe,  nut  known. 

The  countries  producing  coal  have  been  mentioned  in  proportion  to 
their  present  yield,  and  it  remains  shortly  to  notice  Prussia  and  Austria. 
The  Zillverein  is  very,  rich  in  coal-basins;  that  of  La  Ruhr,  in  West- 
phalia, is  the  most  produciive,  and  possesses  common  characters  with  the 
English  coal-fields.  Silesia,  the  provinces  of  the  Lower  Rhine,  Saxony, 
Bavaria,  and  the  Duchy  of  Hesse,  likewise  yield  this  mineral,  their  rela- 
tive produce  being  in  the  order  in  which  they  are  set  down.  Large 
seams  of  coal  have  been  discovered  at  Buckau,  a  small  village  not  far 
from  Berlin  :  this  coal  promises  to  be  very  abundant.  Peat  is  in  very 
extensive  use  in  Prussia,  in  Bavaria,  and  Wurtemberg :  at  Berlin  and 
it-  environs  it  is  employed  in  almost  all  the  workshops,  and  on  account 
of  its  application  to  the  production  of  gas  its  consumption  is  regularly 
augmenting. 

Austria  possesses  extensive  coal-beds,  but  the  working  of  them  has  not 
yet  been  carried  to  any  extent,  there  being  a  great  abundance  of  wood, 
and  at  low  prices  ;  indeed,  the  forests  are  computed  to  cover  more  than  a 
third  part  of  the  productive  soil  of  the  empire,  viz.  43,896,637  acres ; 
therefore,  until  these  are  reduced,  the  extension  of  coal-mining  cannot  he 
expected. 

The  foregoing  are  the  principal  coal  districts  of  our  globe  :  there  are, 
however,  large  tracts  existing  in  many  other  portions  of  it.  Spain,  Por- 
tugal,* Lombardy,  the  Tyrol,  Hungary,  all  yield  coal.  In  Bohemia,  coal 
is  abundant :  the  bituminous  coal  of  Western  Bohemia  is  particularly 
good  and  plentiful :  the  basin  of  Rakonitz  is  forty  English  miles  from 
east  to  west,  and  from  north  to  south  is  ten  to  twelve  miles. 

The  coal-mine   of  Entreveines,  near  Annecy,  in  the  Duchy  of  Savoy, 


*  An  advertisement  appeared  in  tlie.  Times  of  Angnst  27, 1852,  requesting  tenders  for 
Ijr  of  English  coal  for  the  Lisbon  gas-works,  the  contract  to  be  in  force  for  a  con- 
siderable, number  of  years.    At  present,  although  coal  exists,  and  is  mined  atPeniche,  the 
supply  is  limited  and  tbe  price  great;  but  it  is  paying  surely  a  poor  compliment  to  native 
industry,  to  suppose  that  such  a  state  of  things  will  exist  for  many  years. 


furnishes  a  highly  bituminous  coal,  which  is  exclusively  used  for  the  gas- 
lights in  the  cotton-mills  of  Annecy. 

Poland  contains  several  coal  areas :  in  some  parts  coal  supplies  the 
place  of  wood  fuel,  but  the  mining  has  been  greatly  neglected. 

Sweden  possesses  several  mines  of  an  inferior  kind  of  bituminous  coal, 
but  they  are  worked  only  to  a  limited  extent,  and  she  depends  upon  im- 
portations from  England  for  good  coal. 

In  Russia,  on  the  northern  shore  of  the  Black  Sea,  bituminous  coal 
(brown)  has  been  found  in  abundance.  The  richest  Russian  coal-field  is 
on  the  shores  of  the  Sea  of  Azoff,  between  the  Dnieper  and  Donetz  rivers: 
it  is  said  to  be  equal  in  quality  to  the  best  English,  and  may  be  delivered 
at  a  port  on  the  Dnieper  or  the  Don  rivers  for  about  4s.  or  5s.  per  ton. 
Little  is  known  of  the  carboniferous  system  of  Northern  Russia.  St. 
Petersburg  is  lighted  with  gas  produced  lrom  English  coal. 

No  bituminous  coal  has  been  found  in  Norway.  Holland  is  also  en- 
tirely destitute  of  this  mineral. 

In  1844,  a  search  was  made  for  coal  in  Egypt,  and  it  is  stated  that 
several  beds  were  discovered  in  the  oasis  of  Ghenne,  on  tbe  Arabian  side 
of  the  Thebaid.  Several  loads  of  coal  arrived  at  Syout,  in  the  spring  of 
1846,  from  the  Desert,  on  their  way  to  the  lower  province,  whither  they 
were  sent  for  the  pasha's  examination  :  this  coal  is  stated  to  resemble  the 
Scotch,  and  the  discovery,  should  it  prove  as  represented,  will  have  some 
influence  in  the  extension  of  gas-lighting.  In  tropical  Africa,  Major  Sir 
W.  C.  Harris,  an  authority  in  every  way  entitled  to  credit,  states  that 
coal-beds  appeared  to  extend  along  the  whole  of  the  eastern  frontier  of 
Shoa ;  the  same  officer  also  says  that  coal  is  found  near  the  coast  of  Abys- 
sinia. Coal  is  said  to  exist  in  Madagascar,  in  Mozambique,  at  Port  Natal, 
and  about  500  miles  east  of  Cape  Town,  and  there  is  every  reason  to 
think  the  report  correct. 

Asia  is  rich  in  her  deposits  of  bitumen  and  other  hydro-carbonaceous 
substances;  there  is  also  good  reason  to  believe  that  coal  exists  exten- 
sively, and  will  be  worked  to  profit  in  due  time.  At  Erekli,  in  Anatolia, 
about  150  miles  east  of  Constantinople,  on  the  south  shore  of  the  Black 
Sea,  is  a  formation,  according  to  good  authority,  of  genuine  bituminous 
coal:  it  is  said  to  be  of  considerable  extent,  of  excellent  quality,  and 
situated  so  as  to  be  easily  transported.     One  hundred  parts  consist  of — 

Carbon 62-40 

Volatile  matter 31-80 

Earthy  matter 5'S0 

The  Syrian  coal,  although  rich  in  bitumen,  abounds  in  sulphur,  and 
converts  all  iron  in  contact  with  it  at  a  red  heat  into  a  sulphuret ;  it  is 
consequently  unfit  for  commercial  purposes. 

Sir  Alexander  Burnes  states  that  large  districts  of  bituminous  coal  exist 
in  Cabul,  situated  favourably  for  transport.  Coal  has  long  been  well 
known  in  Tartary,  where  its  use  is  not  only  mentioned  by  Marco  Polo, 
but  by  many  early  writers.  Much  coal  is  also  mined  in  Japan,  but  no 
particulars  have  been  published. 

Indigenous  coal  of  the  bituminous  species  has  already  been  discovered 
in  more  than  one  hundred  localities  in  Hindostan,  the  best  being  that  of 
the  Narbudda  and  Burdvvan  districts,  and  the  region  above  Sylhet.  No 
mines  have  been  opened — at  all  events,  none  of  sufficient  importance  to 
cause  these  districts  to  rank  as  coal-producing  countries;  but  steam  na- 
vigation must,  in  process  of  time,  force  them  into  work ;  for  an  enormous 
price  may  be  afforded  for  the  coal,  since  the  freight  of  it  from  England  is 
40s.  per  ton,  presuming  always  that  there  does  exist  a  body  of  coal,  for 
until  it  is  fairly  mined,  doubts  must  exist.  In  Bengal,  however,  it  ap- 
pears that  mining  has  been  sufficiently  carried  on  to  render  the  existence 
of  workable  coal  pretty  certain. 

China,  if  we  look  very  far  into  the  future,  will  unquestionably  become 
a  coal-producing  country.  We  have  evidence  that,  amongst  other  varie- 
ties, there  exists  tertiary  or  brown  coal,  bituminous  coal  of  various  kinds, 
cannel  coal,  and  anthracite,  all  of  which  have  for  ages  been  in  common 
use  in  this  remarkable  country. 

Whether  the  Chinese  have  adopted  the  principle  of  lighting  their 
houses  or  towns  with  coal-gas,  artificially  produced  from  bituminous  coal, 
we  know  not ;  hut  it  is  certain  that  there  are  gaseous  exhalations,  or 
natural  vents  from  the  earth,  as  well  as  numerous  others  which  have 
been  artificially  produced,  and  which  have  been  burning  for  centuries, 
and  are  turned  to  economical  account. 

A  contributor  to  the  Edinburgh  Philosophical  Journal  furnishes  some 
details,  whereby  we  ascertain  that,  if  the  Chinese  are  not  manufacturers 
of  gas,  they  are  nevertheless  gas  employers  and  consumers  on  a  large 
scale,  and  evidently  were  so  ages  before  the  knowledge  of  its  application 
was  acquired  by  Europeans.  The  process  is  the  following: — Beds  of 
coal,  though  at  a  great  depth,  are  frequently  pierced  by  the  borers  for 
salt  water,  and  from  the  wells  thus  made  the  inflammable  vapour  springs 
up.  It  sometimes  appears  a  jet  of  fire,  from  twenty  to  thirty  feet  high  ; 
and  in  the  neighbourhood  of  Thsee-Lieon-Teing,  the  salt-works  were  for- 
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merly  heated  and  lighted  hy  means  of  these  fountains  of  fire.  Bamboo 
pipes  carry  the  gas  from  the  spring  to  the  place  where  it  is  intended  to 
be  consumed  ;  these  tubes  are  terminated  by  other  tubes  of  pipe-clay,  to 
prevent  their  being  burnt;  a  single  well  heats  more  than  three  hundred 
kettles :  the  fire  thus  obtained  is  said  to  be  so  exceedingly  brisk,  that  the 
cauldrons  are  rendered  useless  in  a  few  months.  We  presume  this  pro- 
cess refers  to  the  boiling  and  evaporation  of  salt  in  the  pans  or  kettles, 
through  the  agency  of  fire  thus  acquired  from  the  ignition  of  the  gas. 
For  the  purpose  of  illumination,  other  bamboo  tubes  conduct  the  gas 
intended  for  lighting  the  streets,  and  into  large  apartments  and  kitchens ; 
thus  nature  presents  in  these  positions  a  complete  establishment  of  gas- 
light works. 

Australia  is  rich  in  other  mineral  products  besides  polcl.  At  Newcastle 
and  the  Hunter  region  of  New  South  Wales,  bituminous  coal  is  ascer- 
tained to  be  abundant.  Sydney  is  (or  will  be)  supplied  with  coal  from 
Lake  Macquarrie :  the  Australian  Agricultural  Company  sold  27,000 
tons  from  thence  in  18:10.  In  South  Australia  the  existence  of  coal  has 
been  reported,  but  has  not  been  verified.  In  Western  Australia,  no  coal 
has  been  found. 

Coal  is  stated  to  be  traceable  quite  across  the  island  of  Van  Diemen's 
Land. 

On  the  shores  of  Evans  Bay,  near  Port  Nicholson,  in  the  northern 
island  of  New  Zealand,  indications  of  coal  have  been  found ;  and  were 
they  followed  up,  it  is  reasonable  to  suppose  that  they  would  lead  to 
productive  seams,  as  it  exists  in  many  places  about  Cook's  Straits  in  great 
quantities.  At  Port  Nelson  also  coal  has  been  discovered,  and,  in  1847, 
was  used  on  board  H.M.S.  Inflexible  at  Auckland. —  Clerjij  on  Coal-Gas. 

THE  ROYAL  INSTITUTION. 

III. A    FAEADAY    NIGHT. 

ONG  shall  we  remember  the  first  Friday 
evening  we  passed  at  the  Royal  Institu- 
tion. It  was  a  rememberable  occasion. 
It  was  a  "  Faraday  night,"  too;  but  so 
long  ago!  There  were  successively  the 
hope,  the  promise,  the  expectation,  the 
realization  of  enjoyment  that  we  had 
felt  and  imagined,  when  residing  far,  far 
away  from  the  metropolis.  Although 
what  we  then  heard  and  saw  explained 
to  us  (as  the  lecturer  placed  his  sentences 
of  experiments  before  us)  has  now  passed 
into  high  history,  with  which  our  own 
name  may  never  be  even  remotely  associ- 
ated, still  we  feel,  as  we  think  of  it,  not 
slightly  elevated  with  the  mere  memory  of  the  fact  of  our  having  then 
been  present  with  the  intelligent  attention  of  London.  It  formed  an  oasis 
in  the  desert  of  our  then  provincial  life,  pleasant  and  refreshing  as  to  the 
sand-weary  traveller  is  the  hermit-fountain  of  Sahara.  It  was  a  time, 
too,  when  smiles,  different  from  those  that  beam  upon  us  now,  lit  up  our 
imaginations  of  the  future,  which  has  become  the  present,  into  pictures  of 
perfect  beauty  and  joy,  representing  the  lot  that  was  to  be  our  own. 
The  young  warm  hearts  that  had  learned  as  we  learned,  that  had 
observed  fact  by  fact  in  nature  and  art  and  science,  that  had  shared 
our  best  thoughts,  been  elevated  by  the  same  hopes,  and  depressed  by 
the  same  fears,  stood  around  us  still,  as  in  the  dayspring  of  our  youth, 
with  nothing  changed  but  the  number  of  our  years.  And  now,  here  we 
are  at  the  Royal  Institution  again.  The  hall  clock  there,  at  the  lower 
landing  on  that  flight  of  stairs  bifurcating  thenee  upwards,  points 
exactly  to  vm.  The  attendants  in  their  neat  uniforms  are  there,  and 
a  few  stragglers.  Let  us  leave  our  cloaks  with  the  assistant  in  the 
corner;  we  take  a  duplicate  "number,"  which  he  gives  us  from  a  mass 
before  him,  and  our  stand.  Not  being  members,  we  cannot  be  admitted 
to  the  theatre  until  "the  hall"  hour;"  so  we  sidle  up  as  near  as  we  can 
venture  to  the  two  attendants  who  stand  prepared  at  the  foot  of  the  stairs 
to  take  the  tickets  of  visitors  as  they  arrive.  It  is  a  quarter-past  eight. 
The  hall  has  been  filling  for  some  minutes  past.  The  ladies,  generally 
late  when  pleasure  is  concerned,  are  here  perfect  exemplars  of  punctu- 
ality, and  their  own  demonstrators  of  the  interest  they  take  in  the 
brightest  teachings  of  the  brightest  men  among  us.  A  room  on  the  upper 
lauding  is  specially  appropriated  to  the  convenience  of  such  of  them  as 
are  not  members,  until  the  important  "  half  hour"  strikes.  The  hall  is 
getting  more  and  more  ctowded.  The  dons  in  science,  art,  and  literature 
gradually  arrive,  and  occasionally  exchange  a  hasty  greeting  with 
some  one  in  one  of  the  two  rows  of  gentlemen  that  now  closely  line  the 
entrance  from  the  front  door  to  the  steps  immediately  opposite.      Tighter 


and  tighter  becomes  the  squeeze  as  the  moments  glide  on,  or  as  our  mind, 
as  we  stand  gazing,  is  led  to  march  staidly  with  the  present  to  wander 
into  the  future,  or  with  more  than  express-train  speed  haste  along  the 
pleasurable  realizations  of  the  past,  as  we  are  doing  now.  What  is  it 
that  dissolves  the  scene  before  us,  and  transfers  it  so  suddenly  into  one  of 
by-gone  hours?  Delightful  is  it  to  behold  them  all  for  the  thousandth 
time  in  a  new  and  beautiful  light.  Sentiment,  without  one  single  touch 
of  sentimentality,  suffuses  our  whole  being.  Wc  have  cast  aside  all  our 
"warnings,"  and  our  consciousness  of  strength  and  power  becomes  more 
evident  as  we  strut  along,  the  loving  and  admiring,  crowned  with  our 
fifteen  or  sixteen  starry  years.  If  you  guess,  gentle  reader,  or  you  (as 
you  may  be),  deeper  than  deep  philosopher,  what  exemplification  of  art 
by  the  Great  Magician  of  nature  has  thus  called  around  us  our  own 
dream-land,  you  will  guess  wrong,  we  opine.  In  that  squeeze,  from  this 
crushing  press,  a  stranger  human  face  is  seen  advancing.  We  do  not 
remember  those  particular  features,  we  have  certainly  never  seen  them 
before.  What  touch,  from  what  magic  wand  was  it,  then,  that  wc  re- 
ceived ?  Seldom  have  we  experienced  the  power  of  expression  so  mighty. 
A  youth  of  some  fifteen  summers,  wholly  unobservant  of  us,  came  jost- 
ling through  the  crowd.  We  could  not  distinctly  define,  at  the  moment, 
what  it  was  that  the  expression  on  his  face  conveyed  to  us,  but  anon  it 
took  form,  and  we  beheld,  as  placed  in  a  brighter  light  than  ever,  one  of 
our  earliest  friends,  one  who  had  grown  with  our  growth  and  strength- 
ened with  our  strength;  one  who  had  been  an  electrician  with  us  at 
school,  and  was  at  this  moment  (for  there  he  is  himself)  about  to  share 
with  us  in  the  delights  of  a  scientific  hour.  Come,  let  not,  for  the  time, 
our  very  different  industries  in  life,  apparently  so  differently  patronized, 
be  any  stumbling-block  in  the  way.  How  gladly  we  sat  together  on  the 
same  bench  of  old,  and  thirstily  drank  in  the  drowsy  teachings  of  somo 
fourth-rate  man  !  We  were  happy  boys  at  AUfree's  then.  We  are  men 
now,  with  boys  of  our  own  by  our  side,  and  Faraday  ready  to  make 
known  to  us  his  wonderful  lore,  and  enable  us  to  become  companions  of 
his  thoughts.  You  are  a  member;  pass  on.  We  will  take  care  of  che 
lads.  "Ah,  how  d'ye  do?"  A  shake  of  a  greeting,  and  this  little  epi- 
sode lapses  again  into  the  struggle  to  get  good  places.  The  minutes 
seem  never  ending;  but  tick,  tick,  above  the  faint  murmur  around, 
sounds  "the  enemy,"  which  in  three  minutes  promises  to  be  an  enemy 
no  longer.  No,  no,  old  gentleman,  inwardly  do  we  ejaculate,  as  an  "old 
stager  "  drops  in  just  at  the  last  moment,  avoiding  the  heat  of  the  con- 
flict, and  boldly  marches  on  foremost  to  victory.  Too  callous  to  aught 
that  ordinarily  restrains  all  who  do  not  scruple  to  employ  any  means  to 
accomplish  their  ends,  he  has  supplanted  us  at  the  point  of  first  ingress. 
Well,  we  make  up  our  minds  to  believe  that  all  is  fair  on  a  Faraday 
night.  So,  rush  on  now,  venerable  visitor,  as  fast  as  you  can,  for  the 
half  hour  is  "up." 

On  are  we  carried  up  the  stair  as  fast  as  human  energy  can  travel.  Run 
on  ;  don't  stop  at  the  first  entrance,  which  is  already  pretty  well  blocked 
up,  run  round;  there's  your  father,  boys;  and  here  we  are  all  seated 
together  again  after  so  many  years,  far  more  than  doubled,  perhaps,  in 
all  proportions.  On  they  come  up  the  little  entrance  into  the  theatre — 
amphitheatre,  strictly — bonnets  dressy  and  bonnets  not  dressy  at  all; 
elegant  full  dresses  and  commonplace  high  dresses ;  gentlemen  in  cloaks, 
coats  of  all  cuts — east-end  and  west-end — old  and  young;  the  patriarch 
of  science  and  the  tyro.  And  see,  the  gallery  too  appears  to  be  nearly 
full  with  the  300  it  can  contain.  Well,  let  us  look  around ;  but  how 
they  keep  on  crowding  in  !  we  will  look  about  for  our  friends  presently. 
We  observe  it  is  a  nice  room  at  night,  and  from  the  lanthorn  light  it 
seems  as  if  it  would  be  so  also  by  day  for  any  discourses.  It  is  a  complete 
amphitheatre,  calculated  to  hold  700  persons  on  the  eleven  rows  of  well- 
padded  benches  beluw,  besides  those  in  the  gallery.  The  gas  is  turned 
on  to  due  brilliancy.  A  clock  occupies  the  centre  panel  of  the  gallery. 
Tiers  of  crimson-covered  seats  surround  both  the  lower  portion  of  the 
building  and  the  gallery,  alternate  rows  being  provided  with  the  com- 
fortable appendages  of  backs.  But  look,  who  is  that  elderly  gentleman 
just  come  in  ?  A  member,  evidently  ;  he  appears  searching  about  for  a 
seat  when  many  are  yet  vacant  in  the  privileged  rows.  That,  however, 
is  nothing  to  him.  He  misses  his  place,  and  many  of  our  readers  know 
how  comfortable  "my"  place  is.  He  is  quite  disconcerted,  and  even 
here  some  reward  is  granted  to  the  many  years  of  kindliness  portrayed 
in  those  benevolent  features.  An  old  member  sees  his  difficulty;  one 
whisper  to  the  occupant  and  all  is  accomplished,  and  the  Friday  evening 
is  itself  again.  Who  are  they  taking  their  places  in  the  front  ground  now? 
Why,  that  row  is  reserved  for  the  committee  of  management  and  visitors 
invited  by  them.  These  are  visitors — one  or  two  foreign  ones  apparently. 
There  is  Faraday's  seat,  the  second  on  the  extreme  right  of  the  lecturer 
for  the  evening.  It  is  on  the  Professor's  Bench — another  King's  Bench 
we  might  call  it — and  there  is  one  of  the  coming  men,  Dr.  Tyndall. 
See,  that  is  Mr.  Barlow,  the  honorary  secretary,  speaking  by  his  smiles 
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Lis  proper  satisfaction  at  the  success  of  all  his  arrangements — incurring 
no  small  degree  of  care  and  foresight  and  knowledge  of  men  and  things 
pertaining  to  science.  He  is  just  come  in  to  look  round  a  hit ;  we  shall 
perhaps  see  him  more  active  presently.  Yes ;  that's  the  gallery,  dark 
enough  certainly,  and  not  less  so  even  when  it  was  the  only  place  (until 
the  last  few  years)  reserved  for  ladies.  It  is  supported  on  ten  slender 
iron  pillars.  The  ladies  are  now  very  properly  among  the  philosophers 
indiscriminately;  and  morning  and  evening  dress  jostle  one  another 
sometimes  very  amusingly  to  those  who  have  an  eye  to  the  picturesque. 
There  are  more  "  dresses"  to-night  than  we  have  seen  before ;  and  this  is 
as  it  should  be,  for  there  are  nobles  of  all  lands  in  this  place,  and  surely 
some  state  ought  to  be  kept  up.  Why  should  not  these  Friday  evenings 
be  as  much  respected  as  a  drawing-room  concert  or  the  opera?  We  may 
mention  here  that  gentlemen  usually  make  their  appearance  in  white 
kid  gloves. 

The  lower  five  rows  are  still  comparatively  empty,  but  very  many 
members  have  arrived  lately.  The  half-hour  between  the  "  opening  of 
the  house  "  and  the  "  raising  of  the  curtain,"  may  be  and  is  passed 
pleasantly  enough  in  looking  about  for  one's  friends  and  acquaintances, 
and  observing  the  dons  and  notables.  It  really  feels  more  like  a  large 
family  party  than  what  it  actually  is.  There — I  thought  we  should  see 
him  again,  the  indefatigable  secretary,  officiating  as  master  of  the  cere- 
monies. Who  is  that  he  is  ushering  in  ?  Some  eastern  prince,  by  his 
splendidly  gold-embroidered  and  jewelled  robes  and  turban.  The  intro- 
duction appears  gratifying  on  both  sides.  No  doubt  they're  some  impor- 
tant personages.  There,  he  is  off  again.  You  see  how  conveniently  the 
lecturer's  table  and  environments  are  arranged.  Those  diagrams,  drawn 
expressly  for  this  one  evening,  must  have  required  great  care ;  but  this 
is  not  strange,  as  care  is  seen  in  everything  that  Faraday  busies  himself 
about,  incessantly  active  as  he  is  at  his  peculiar  "  diggings."  That 
furnace  behind  will  be  brought  into  play  to-night.  Everything  is  so 
well  provided  for,  that  when  a  fire  is  not  needed  for  illustration,  you 
would  not  know  that  a  furnace  was  there.  Only  hear  the  hubbub  of 
conversation !  What  a  din  it  is,  now  that  the  place  is  pretty  full.  But 
wait  a  minute — yes,  it  is  just  eleven  minutes  to  nine  o'clock;  at  ten 
minutes  to  nine,  the  assistants  remove  those  crimson  bars,  protecting 
against  intrusion  into  the  first  five  rows.  There  now,  look,  a  genteel 
rush — but  a  rush  certainly,  although  the  ladies  have  a  prominent  place 
in  it — a  few  more  advantageous  seats  are  to  be  gained.  And  now,  you 
see  the  dodge  of  those  persons  who  have  been  contented  with  standing 
on  the  stairs,  or  sitting  inconveniently  on  the  steps  of  the  approaches, 
and  whom  we  have  been  pitying  so  long.  They  are  just  squeezed  out  of 
the  members'  places  they  calculated  upon  securing.  How  the  buzz  of 
conversation  rings  in  our  ears  !  Every  one  seems  talking  in  a  subdued 
voice — a  very  peculiar  effect;  we  do  not  indeed  know  where  else  it  can 
be  heard.  There  is  Mr.  Anderson,  the  assistant  in  the  laboratory,  come 
in  to  get  up  the  steam.  He  looks  significantly  at  the  clock,  and — ting ! 
— off  he  is  to  summon  the  chairman  and  lecturer  of  the  evening  and  the 
managers  as  the  clock  has  struck.  How  still  it  is  all  of  a  sudden  !  In 
they  come.  There  is  one  of  our  most  distinguished  judges.  He  is  in 
the  chair.  Who's  that  next  to  him  ?  The  Chief  Baron  of  the  Exchequer ; 
so  that  if  there  should  be  any  legal  question  to  determine,  we  are  in  a 
fair  way  of  having  it  settled  satisfactorily  at  once  and  for  ever.  That  is 
the  discoverer  of  the  Lycian  sculptures,  and  there  sits  he  of  Nineveh. 
That  gentleman  just  come  in  ?  The  President  of  the  College  of  Physi- 
cians. And  you  see  that  other  intellectual-looking  person  next  to  him. 
He  is  the  Master  of  the  Mint,  but  he  has  a  somewhat  higher  position  in 
our  eyes,  for  both  his  father's  and  his  own  name  are  now  printed  upon  the 
stars  of  heaven.  It  is  good  for  us  to  be  here.  There  is  the  greatest 
comparative  anatomist  of  any  age.  There  is  Mr.  Ward,  who,  by  the  in- 
troduction of  his  closed  glass-cases  for  plants,  has  enabled  every  poor 
man,  in  the  places  where  plants  do  not  grow,  to  rear  them.  You  recol- 
lect "  Peter  Bell."     Wordsworth  says— 

"  A  primrose  by  a  river  s  brim, 
A  yellow  primrose  was  to  him, 
And  it  was  nothing  more" 

It  is  something  to  have  placed  such  cheap  enjoyments  as  a  literature 
before  the  eyes  of  those  who,  without  it,  would  remain  like  the  potter. 
That  gentleman  next  to  Mr.  Ward  is  his  son,  Dr.  Ward,  who  has  here 
described  the  very  many  benefits  to  botany  that  the  closed  cases  have 
produced.  And  there — but  what  is  this  ?  Are  we  going  to  be  disap- 
pointed? The  secretary  announces  that,  in  consequence  of  a  sudden 
severe  domestic  affliction,  there  will  he  no  lecture — to-morrow.  Every 
one  is  rejoiced  to  hear  that  the  lecture  is  not  to  be  postponed  to-night. 
Ami  now  there  is  Faraday  !     See  how  he — but  let  us  now  listen. 

There  now,  you  have  an  account  of  a  Faraday  night,  with  nothing 
about  Faraway — "Hamlet"  with  the  part  of  Hamlet  omitted.  We  can 
only  say,  if  you  do  not  like  it,  or  you,  or  you,  we  know  one  who  may 


like  it  all  the  better  on  that  account.     The  greater  the  philosopher,  the 
more  humble-minded  is  he. 


In  closing  our  observations  on  the  Eoyal  Institution  a3  a  scientific 
establishment,  we  may  just  advert  to  the  fact,  that  on  every  Friday 
evening,  after  the  lecture,  the  company  are  permitted  to  adjourn  to  the 
library  by  way  of  a  petite  conversazione.  On  the  tables  are  placed  a 
quantity  of  different  works  of  art,  which  are  liberally  contributed  for 
that  purpose  by  parties  possessing  them,  and  feeling  some  little  interest 
in  the  institution.  As  examples  of  the  objects  exhibited,  we  here  give 
a  list  of  those  shown  on  this  Faraday  night: — Buhmkorf's  inductive 
apparatus  ;  crystals  of  bismuth  and  pyrogallic  acid  (Morson) ;  speci- 
mens of  Roman  cement  manufacture ;  wood-carving  (Rogers) ;  portion 
of  submarine  telegraph ;  photographic  portraits,  &c. ;  Belgian  genealo- 
gical tables ;  De  la  Rue's  iridescent  paper;  Newton's  rings;  specimens 
of  gold  in  quartz  ;  engraved  gems;  fish  in  chalk;  statuettes;  models  of 
crystals ;  model  of  life-boat ;  prints  in  colours ;  Royal  Thames  Yacht 
Club  prize.     Esto  perpetua  ! 

FERGUSON'S  EARTHENWARE  KILNS. 
(Illustrated  ly  Plate  152.) 

The  kiln,  engraved  in  our  Plate  152,  has  been  for  some  time  in  full 
operation  at  Messrs.  Ferguson,  Miller,  &  Co.'s  Heathfield  Brick  and  Pottery 
Works,  near  Glasgow,  developing  very  extraordinary  results,  as  regards 
economy  of  fuel,  and,  consequently,  of  the  labour  of  attendance.  The 
main  shell  is  an  oblong  rectangular  chamber,  heated  by  furnaces  at  each 
end,  the  fire-places  being  divided  off  from  the  chamber  by  partitions, 
reaching  nearly  to  the  top,  or  roof.  The  furnaces  are  arched  over,  and 
the  arches  extend  back  so  far  as  to  leave  a  very  narrow  flue  space  be- 
tween themselves  and  the  partition,  this  flue  space  extending  the  entire 
width  of  the  chamber.  The  flames  and  heated  gases  pass  up  this  flue 
in  the  form  of  a  thin  sheet,  and  enter  the  kiln-chamber  through  the 
narrow  opening  left  between  the  partition  and  the  top  of  the  chamber; 
thence  reverberating  over  the  whole  chamber  area,  and  finally  passing 
off,  through  a  perforated  false  bottom,  to  flues  in  communication  with 
the  chimney.  These  flues  are  arranged  in  distinct  ramifications,  and 
the  perforations  are  varied,  or  graduated  in  size,  in  such  a  manner  that 
all  parts  of  the  chamber  are  subjected  to  an  equal  strength  of  draught,  a 
point  on  which  the  equal  burning  of  the  charge  very  obviously  depends. 
At  the  narrow  part  of  the  flue-passage  between  the  furnaces  and  the 
chamber,  a  thin  sheet,  or  a  row  of  minute  streams  of  air,  is  admitted 
through  a  channel,  fitted  with  a  regulating  apparatus.  This  air  current 
may  either  be  admitted  direct  from  the  atmosphere,  or  it  may  be  made 
to  pass  through  winding  channels,  so  arranged  that  it  may  become  more 
or  less  heated,  prior  to  its  introduction  into  the  flue.  The  narrowness  of 
the  flue  at  this  part  causes  the  air  to  be  intimately  mixed  with  the  flame 
and  heated  gases,  so  as  to  produce  a  very  perfect  combustion,  the  evolved 
smoke  being  entirely  consumed. 

Fig.  1,  on  the  Plate,  is  an  external  end  elevation  of  the  kiln  ;  fig.  2 
is  a  tranverse  vertical  section  to  correspond ;  fig.  3  is  a  sectional  plan, 
and  fig.  4  is  a  longitudinal  section,  with  the  chimneys  removed.  These 
sections  are  taken  at  different  parts,  to  explain  the  details  more  fully.  The 
building  is  an  oblong  structure,  very  strongly  built  of  firebricks,  and 
arched  over  throughout  its  entire  length,  as  shown  in  fig.  4,  and  the 
side  walls  are  strengthened  by  solid  buttresses,  a.  The  kiln-chamber,  u, 
is  separated  from  the  furnaces  at  each  end  by  partitions,  o,  which  reach 
within  a  short  distance  of  the  summit  of  the  arch.  The  furnaces,  d,  are 
in  this  instance  two,  at  each  end  of  the  structure ;  e,  are  the  grate- 
bars;  F,  the  ash-pits;  and  G,  the  openings  for  feeding  the  fires.  The 
furnaces  are  arched  over,  as  at  H,  and  a  broad,  flat,  vertical  flue-passage, 
i,  is  formed  at  the  back  of  the  furnaces,  between  the  arches  and  the 
partition,  c.  The  flames  and  heated  gases  pass  up  this  flue  in  a  broad 
sheet,  and  enter  the  kiln-chamber  at  j.  Air  is  admitted  to  the  flue 
through  long  passages  between  and  on  each  side  of  the  furnaces.  The 
mouths  of  these  passages  are  at  k,  and  are  provided  with  dampers,  to 
regulate  the  inlet  of  air.  The  air  passes  along  the  lowest  passage,  k,  to 
the  back  of  the  furnace;  it  returns  to  the  front  by  the  passage,  l,  goes 
back  again  by  the  third  passage,  u,  and  again  returns  by  the  p.issage,  K. 
It  passes  up  the  vertical  passage,  o,  and  then  down  the  passage,  p,  imme- 
diately behind  the  flue-partition,  Q,  as  represented  at  the  right-hand  side 
of  fig.  1.  These  passages  being  carried  along  the  sides  of  the  furnace, 
the  radiated  heat  of  the  latter  will  necessarily  be  imparted  to  the  pass- 
ing current  of  air,  which  will  also  meet  with  a  great  accession  of  heat 
in  passing  down  the  passage,  r,  immediately  behind  the  partition,  Q, 
which  is  in  an  exceedingly  heated  state  when  the  kiln  is  in  operation. 
The  air  enters  the  flue,  i,  at  the  bottom  of  the  passage,  p,  immediately 
above  the  furnace -arch,  h.     The  entrance  to  the  flue  is  effected  through 
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a  number  of  slits,  B,  winch  serve  to  divide  the  current  into  a  number  of 
small  streams,  so  that  it  may  mix  more  intimately  with  the  gases  pass- 
ing up  the  flue.  The  slits  are  formed  by  building  up  the  partition  at 
this  part,  so  as  to  leave  a  number  of  interstices  between  the  bricks.  If 
deemed  desirable,  the  length  of  the  air-passage  may  be  somewhat  short- 
ened, by  only  carrying  the  passage,  o,  to  the  top  of  the  arch,  h,  and 
taking  it  straight  across,  as  at  s,  on  the  left-hand  side  of  fig.  1,  and  right- 
hand  side  of  fig.  4,  to  the  air-holes,  K.  Or  a  still  more  direct  communi- 
cation may  be  made  with  the  atmosphere,  by  making  an  opening  at  T, 
into  the  passage,  s.  The  atmospheric  air  passing  through  the  openings, 
B,  in  the  flue,  i,  becomes  intimately  mixed  with  the  ascending  gases, 
and  greatly  assists  their  combustion.  The  flames  and  heated  gases 
then  pass  over  the  partition,  c,  at  i,  and  spread  over  the  whole  chamber, 
B,  containing  the  articles  to  be  burned,  and  finally  pass  off  through  the 
perforated  flouring,  u.  A  chimney-stalk,  v,  is  placed  at  each  side  of  the 
structure.  Each  chimney  has  two  horizontal  cross  flues,  w,  reaching 
to  the  centre  of  the  chamber,  B,  and  provided  with  dampers  at  x.  Each 
cross  flue,  w,  communicates  with  five  longitudinal  flues,  y,  passing 
under  the  perforated  floor,  v.  The  brick  used  for  the  floor  is  a  parallelo- 
piped  in  general  shape,  but  portions  are  cut  away  from  the  sides,  in  such 
a  manner  that  the  body  of  the  brick  tapers  downwards.  When  these 
bricks  are  placed  side  by  side,  a  narrow  slit  is  left  between  each,  such 
slit  being  wider  at  the  bottom  than  at  the  top.  These  bricks  are  placed 
across  the  longitudinal  flues,  y;  but  they  are  not  all  of  the  same  size, 
for,  as  the  draught  is  much  stronger  near  the  root  of  the  chimney  than 
at  the  ends  of  the  chamber,  a  means  of  compensation  is  required,  in 
order  to  equalize  the  draught ;  and  this  is  effected  by  making  the  aper- 
tures, or  interstices  in  the  flooring,  smaller  the  nearer  they  are  to  the 
central  cross  flues,  w;  and  for  this  purpose,  bricks  of  a  gradually  vary- 
ing size  are  used,  as  is  represented  in  figs.  1  and  2.  In  these  figures, 
one-half  of  the  floor  is  supposed  to  be  removed,  in  order  to  show  the 
arrangement  of  flues  beneath.  The  portion  of  the  flooring  immediately 
over  the  central  cross  flues,  w,  is  not  perforated.  The  perforated  floors 
of  these  kilns  may  be  constructed  in  various  ways,  but  it  is  preferred  to 
make  them  all  of  the  same  external  dimensions,  the  graduations  of  .the 
apertures  being  arranged  by  varying  the  inclination  and  depth  of  the 
recessed  portions.  With  tins  kiln,  a  very  considerable  saving  is  effected 
in  the  time  required  for  burning  a  charge,  whilst  some  50  per  cent,  of 
fuel  is  economised  in  it,  and  the  articles  are  burnt  to  an  extreme  nicety 
of  uniformity. 
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RECENT    PATENTS. 


In  using  this  mordant,  it  is  diluted  to  about  12  degrees  Twaddell,  the 
goods  being  padded  in  it,  and  afterwards  soured  with  dilute  sulphuric 
acid.  In  this  way,  a  compound  of  alumina  and  oxide  of  tin  is  fixed  on 
the  cloth,  which,  after  washing  and  drying,  is  ready  for  printing.  In 
some  cases,  it  is  convenient  to  pad  the  goods  in  stannate  of  soda,  as  at 
present,  using  a  dilute  solution  of  an  aluminous  salt,  instead  of  sulphuric 
acid;  or  putting  a  portion  of  an  aluminous  salt  into  the  sulphuric  sours; 
or  the  goods  may  be  padded  in  alum  solution  first,  and  afterwards  in 
stannate  of  soda. 

Mr.  Higgin  also  makes  an  acid  compound  of  alumina  and  oxide  of  tin, 
by  adding  to  any  of  the  chlorides  of  tin  chloride  of  aluminum,  made  by 
precipitating  the  earth  of  alum  with  an  alkali,  and,  after  washing  the 
precipitate,  redissolving  it  in  strong  muriatic  acid. 


SAFETY  APPARATUS  FOR  RAILWAYS. 


MORDANTS  FOR  CALICO-PRINTING. 
James  Higgin,  Manchester. — Patent  dated  November  16,  1853. 

Mr.  Higgin  makes  a  compound  mordant,  containing  oxides  of  tin  and 
alumina,  combined  with  an  alkali,  forming  a  solution  containing  stannate 
and  aluminate  of  the  alkali  employed.  In  producing  what  he  terms 
aluinino-stannate  of  soda,  the  patentee  precipitates  perchloride  of  tin  by 
caustic  soda,  and  redissolves  the  oxide  in  more  of  the  alkali,  whereby 
stannate  of  soda  is  procured.  If  stannate  of  soda  in  solution  is  also 
wanted,  a  little  protochloride  of  tin  is  mixed  with  the  perchloride  before 
precipitation.  To  this  solution  is  added  aluminate  of  soda,  thus  pre- 
pared : — 

A  quantity  of  alum,  in  such  proportion  that,  for.every  141bs.  of  metallic 
tin  in  the.  stannate  solution,  there  shall  be  1  lb.  of  alumina,  or  oxide  of 
aluminum,  is  put  into  a  vessel,  and  to  this  is  gradually  added  caustic 
soda,  until  all  the  alumina  at  first  precipitated  has  been  redissolved. 
This  is  then  mixed  with  the  stannate  solution  for  use;  or,  if  a  dry  form 
is  preferred,  the  solution  is  boiled  down  to  a  dry  powder,  which  must  be 
redissolved  in  hot  water  for  use. 


C.  Nicholson,  3  New  Broad  Street,  London.- 
October  18,  1853. 


-Patent  dated 


This  invention  relates  to  a  mode  of  preventing  collisions  on  railways, 
by  giving  notice  to  the  officers  in  charge  of  trains  in  motion  of  any  ob- 
struction or  impediment  in  advance  upon  the  railway.  This  object  is 
effected  by  placing  at  convenient  and  stated  intervals,  upon  each  side  of 
the  line  of  railway,  a  series  of  posts  fitted  with  arms  or  levers,  and  affix- 
ing to  the  engines,  carriages,  or  trucks,  an  apparatus,  consisting  of  a 
wheel  or  levers,  and  a  bell,  whistle,  or  other  alarum,  so  that,  when  occa- 
sion requires  it  upon  any  part  of  the  line  of  railway,  the  arm  or  lever 
upon  the  posts  will  be  brought  into  contact  with  the  wheel  or  levers,  and 
sound  the  bell  or  whistle,  so  as  to  give  a  loud  warning. 

Fig.  1  of  our  engravings  is  a  side  elevation  of  one  of  a  series  of  safety 
posts,    which 
are         fitted  F'S-1- 

along  the  side —J0& 

of    the    rail,    '  c  \ 

and  fig.  2  is  a 

corresponding  view  at  right  angles  to 
fig.  1.  Fig.  3  is  a  side  elevation  of  the 
alarum  mechanism  attached  to  the  side 
of  the  tender  or  other  portion  of  the  train, 
and  fig.  4  is  a  corresponding  edge  view 
of  the  same.  The  posts,  A,  are  driven 
firmly  into  the  ground  near  the  out- 
side rail  of  each  line,  at  every  quarter 
of  a  mile  or  other  distance.  An  iron 
head,  B,  is  fitted  to  the  top  of  each  post, 
carrying  a  lever  arm,  c,  working  on 
a  centre  at  n,  and  capable  of  being 
brought  into  a  horizontal  or  vertical  po- 
sition by  the  lever  handle,  e,  and  rod,  f, 
formed  with  a  loop  handle,  G,  and  held 
down  by  the  spring-catch,  H,  when  the 
arm,  c,  is  to  be  retained  in  a  horizontal 
position,  for  the  purpose  of  actuating  the 
alarm  apparatus  attached  to  the  train. 
The  alarm  apparatus  may  be  attached  by 
means  of  the  standard,  A,  to  the  side  of 
the  tender  or  carriage.  A  second  stan- 
dard, b,  is  fitted  to  the  standard,  a,  and 
the  spindle,  c,  of  the  star  wheel,  d,  works 
in  bearings  on  these  two  standards. 
Near  that  end  of  the  spindle  which  works 
in  the  standard,  b,  is  fitted  a  number  of 
tappets,  e,  which  actuate  the  hammers, 
f,  and  cause  them  to  vibrate  on  their 
centres  at  G,  by  striking  the  short  heads, 
n.  When  the  head  of  either  hammer  is 
depressed,  it  is  brought  up  again  sud- 
denly by  the  action  of  the  bow-spring,  i, 
secured  at  J  to  the  upper  end  of  the 
standard,  B.  The  free  ends  of  this  spring 
are  connected  by  the  links,  k,  to  the  heads,  h,  of  the  hammers,  which  are 
thereby  drawn  upwards,  causing  the  weighted  ends  of  the  hammers  to 
strike  the  bell,  l.  This  bell  is  secured  at  M  to  the  standard,  k,  and  the 
hammers  are  kept  just  out  of  contact  with  it  by  the  stops,  n,  allowing  it 
to  give  out  its  full  sound.  When  any  accident  or  obstruction  occurs  on 
the  line,  it  will  he  the  duty  of  the  attendants  to  lower  the  safety  arm  of  the 
nearest  post,  which  cannot  be  more  than  a  quarter  of  a  mile  distant ;  or 
the  lowering  of  the  arm  may  be  more  speedily  effected  by  a  lever  and 
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wire  extending  from  post  to  post,  it  being  proposed  to  adopt  this  arrange- 
ment on  sharp  curves,  or  in  the  vicinity  of  stations,  and  in  other  places 
■where  extraordinary  caution  is  required.  The  safety  arm  being  set  in 
a  horizontal  position,  as  represented  in  the  figure,  it  will  strike  against 


an  arm  of  the  star-wheel,  d,  causing  it,  with  the  spindle,  c,  to  turn  round, 
and,  by  the  action  of  the  tappets,  e,  effect  the  ringing  of  the  bell,  l, 
which,  being  placed  on  the  tender  or  engine  near  the  driver,  will  effec- 
tually warn  him  and  the  guards  of  impending  danger,  in  cases  where  the 
ordinary  mode  of  signalling  by  flags  or  lamps  would  probably  have  been 
nseless,  through  the  want  of  a  sufficiently  strict  look-out.  In  place  of  a 
bell  being  employed,  it  is  proposed,  by  a  slight  modification  in  the  alarm 
apparatus,  to  open  a  whistle  in  connection  with  the  boiler  of  the  engine. 
This  may  be  effected  by  causing  tappets  on  the  spindle,  c,  to  pull  a  trigger 
or  catch  in  connection  with  the  handle  of  the  whistle. 

ENVELOPE  MACHINERY. 

G.  Pollaed  and  G.  Mumby,  London, — Patent  dated  August  24,  1853. 

This  invention  relates  to  improved  apparatus  for  the  manufacture  of 
envelopes,  whereby  the  several  processes  of  feeding  the  blanks,  gum- 
ming, stamping,  folding,  and  delivering,  may  be  performed  by  one  per- 


son. The  blank  is  fed  upon  the  folding  box,  and,  when  secured  in  its 
proper  position,  is  gummed  on  the  lower  flap  ;  and  simultaneously  with 
this  operation,  it  is  embossed  or  stamped  on  the  opposite  or  seal  flap 
with  a  crest  or  other  device,  and  on  one  of  the  end  flaps  with  the  maker's 
name,  by  mean?  of  a  suitable  embossing  press.  This  being  accomplished, 
the  moveable  bottom  of  the  folding  box  is  held  firmly  in  position  by  a 
lever,  whilst  the  folding  plunger  is  forced  into  the  folding  box,  when  the 
No.  75.— Vol.  VI I. 


blank  undergoes  the  first  operation  of  folding.  On  the  plunger  being 
raised,  incliners,  consisting  of  springs  placed  in  the  inner  sides  of  the 
box,  coming  into  operation,  give  the  necessary  inclination  to  the  flaps, 
and  in  their  respective  order,  prior  to  the  second  and  final  descent  of  the 
plunger,  when  the  internal  prcssers,  contained  in  the  plunger,  press  down 
the  side  flaps  upon  the  gummed  surface,  thereby  securing  them  in  a  pro- 
per manner,  this  operation  completing  the  envelope,  which  falls  through 
the  folding  box  on  the  moveable  bottom,  being  lowered  at  one  end,  so 
as  to  give  it  an  inclined  position. 

The  annexed  engraving  is  a  vertical  section  of  the  folding  box  and 
plunger  of  Messrs.  Pollard  and  Mumby's  machine,  the  plunger  being 
represented  in  the  act  of  entering  the  box.  The  folding  box,  A,  is  rect- 
angular in  shape,  each  of  its  sides  being  fitted  with  an  incliner,  for  in- 
clining or  turning  inwards  the  flaps  of  the  envelope,  after  these  are  made 
to  stand  up  at  right  angles  by  the  first  descent  of  the  plunger.  These 
incliners  consist  of  blade  springs,  B,  fixed  with  their  free  ends  downwards, 
in  such  a  manner  that  the  plunger,  on  its  descent,  easily  presses  them 
out  of  the  way  into  recesses  formed  in  the  sides  of  the  box.  The  spring 
incliners  are  of  different  proportions  and  strengths,  so  as  not  to  turn  in 
the  flaps  promiscuously,  but  in  regular  order,  one  after  the  other,  as  is 
necessary  for  the  proper  formation  of  the  envelope.  The  lower  part,  c,  of 
the  folding  plunger  is  hung  on  the  boss,  d,  by  the  pins,  e,  and  has  a 
slight  vertical  traverse  upon  the  bars,  f,  on  each  side,  being  pressed 
downwards,  however,  by  helical  springs  on  the  pins,  E.  In  the  cavity 
of  the  plunger  are  spring  plates,  G,  for  pressing  down  the  flaps  of  the 
envelope  over  each  other,  and  insuring  the  contact  of  the  gummed  sur- 
faces. These  springs  are  fixed  to  the  boss,  d,  and  come  into  action  when 
the  lower  part,  c,  of  the  plunger  recedes  upwards  against  the  helical 
springs.  The  punched  envelope  blanks  are  laid  on  the  top  of  the  fold- 
ing box,  A,  their  a'ceurate  deposition  being  insured  by  the  points,  h,  cor- 
responding to  the  indentations  at  the  four  corners  of  the  envelope.  All 
the  operations  can  be  performed  by  one  person,  but  the  various  move- 
ments may  be  derived  from  a  revolving  shaft,  by  means  of  cams  or  other 
contrivances. 

DIFFERENTIAL-ACTION  GOVEENOE. 

J.  W.  Child,  Halifax,  and  E.  Wilson,  Low  Moor. — Patent  dated 
October  19,  1853. 

This  invention  consists  in  causing  the  throttle  valve,  or  other  regulat- 
ing mechanism  of  prime  movers,  to  be  actuated  by  a  power  distinct  from 
that  transmitted  through  the  governor,  the  action  of  such  power  being 
directed  by  the  governor  to  close  or  open  the  valve,  as  may  be  necessary. 
In  this  manner  the  position  of  the  throttle  valve  is  rendered,  to  a  certain 
extent,  independent  of  that  of  the  governor  balls,  so  that  there  is  no  re- 
action of  the  valve  on  the  balls  resuming  their  standard  position  after 
any  variation  in  the  rate.  The  annexed  engraving  is  an  elevation  of 
one  form  under  which  the  regulating  arrangement  may  be  conveniently 
carried  into  effect,  in  conjunction  with 
the  ordinary  rotating  pendulum  or  other 
governors.  The  governor,  which  serves 
to  call  the  regulating  power  into  action, 
may  be  constructed  after  any  of  the  usual 
forms.  The  vertical  movements  of  the 
balls  are  communicated  by  a  lever  to  a 
pendant  rod,  a,  in  such  a  manner  that 
the  rising  of  the  balls  causes  the  descent 
of  the  rod,  and  vice  versa.  The  rod,  a, 
passes  down  to  the  throttle  valve,  B,  and 
is  also  in  communication  with  the  small 
pressure  cylinder,  c.  The  throttle  valve, 
b,  placed  in  the  line  of  steam-pipe,  n,  is 
a  plain  oscillating  disc;  and  the  project- 
ing end  of  the  valve  spindle  has  upon  it 
a  lever  handle,  e,  of  the  usual  kind.  The 
connection  between  the  rod,  a,  and  this 
throttle-valve  lever  is  of  a  differential 
nature,  being  effected  by  a  double  rack 
and  pinion  movement.  The  rod,  A,  ter- 
minates, at  its  lower  extremity,  in  a 
toothed  rack,  f,  in  gear  with  a  small  spur 
pinion,  which  pinion  again  gears  with  a 
second  and  corresponding,  but  reversed 
toothed  rack,  G.  This  latter  rack,  g,  is 
fast  on  the  upper  end  of  the  vertical  pis- 
ton-rod of  the  pressure  cylinder.  These  two  toothed  racks,  f,  g,  and 
the  pinion,  are  passed  through  or  contained  in  a  flat  narrow  box-piece, 
entered  upon  the  lateral  stud  pin  of  the  valve  lever,  e,  this  stud  pin 
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forming  the  centre  of  motion  of  the  pinion.  The  hox  merely  serves  to 
hold  the  toothed  gear  details  together,  the  lever  stud  being  fast  in  the 
lever  at  one  end,  whilst  it  projects  sufficiently  to  enable  it  to  pass  trans- 
versely through  the  box,  to  which  it  is  held  by  an  external  washer,  the 
pinion  running  quite  loose  upon  the  stud. 

The  small  brass  cylinder,  c,  secured  to  the  base  beneath,  is  accurately 
bored,  to  receive  a  solid  piston,  fast  to  the  lower  end  of  the  rod,  G,  passed 
through  a  stuffing-box  at  the  top  of  the  cylinder,  which  is  also  fitted 
with  a  valve,  h,  and  upper  and  lower  ports  respectively,  communicating 
with  each  end  of  the  cylinder.  This  valve,  as  here  represented,  is  con- 
structed on  Messrs.  Child  and  Wilson's  recently  patented  oscillating 
cylindrical  or  conical  system.*  Its  chest  communicates,  by  the  inlet 
pipe,  with  the  water  of  the  condensing  cistern  of  the  engine,  or  with  any 
other  conveniently  available  fluid  source.  Similarly,  the  outlet  pipe 
opens  direct  into  the  engine  condenser,  so  that,  in  the  average  of  condens- 
ing engines,  a  power  of  about  12  lbs.  per  square  inch  is  directly  avail- 
able, for  causing  the  traverse  of  the  piston  in  the  cylinder,  c,  in  either 
direction,  just  as  the  inlet  is  directed  to  the  top  or  under  side  of  the 
piston.  The  valve,  h,  is  worked  by  a  projecting  spindle,  carrying  a 
slotted  lever  arm,  to  which  the  lower  end  of  the  pendant  rod,  j,  is  con- 
nected, the  connecting  stud  being  adjustable  in  the  longitudinal  slot  of 
the  lever,  so  as  to  produce  a  long  or  short  throw,  as  may  be  desired. 
The  rod,  J,  is  formed  with  an  eye  at  its  upper  end,  for  connection  with 
the  rod,  a,  above;  so  that,  as  the  governor  balls  expand  or  collapse,  they 
act  correspondingly  upon  the  valve  lever,  open  or  close  the  valve  in 
either  direction.  Hence,  with  this  arrangement,  as  the  lever,  e,  is  moved 
up  or  down,  so  will  be  the  motion  of  the  piston  contained  in  the  cylinder. 
But,  unlike  the  action  of  the  governor  under  ordinary  circumstances  of 
arrangement,  the  governor  requiring  the  engine  to  run  at  an  increased 
speed,  to  cause  its  sliding  ring  to  continue  to  move  in  the  same  direc- 
tion ;  in  this  case,  the  pressure  piston  in  the  cylinder,  c,  will  continue 
to  move  in  the  same  direction,  so  long  as  the  valve  lever  is  in  the  least 
degree  out  of  the  horizontal  line.  In  this  way,  instead  of  the  action 
upon  the  piston  being  confined  to  a  certain  proportion  due  to  the  positive 
variation  in  the  engine's  rate  of  working,  the  slightest  deranging  influ- 
ence will  cause  the  piston  to  traverse  throughout  its  entire  stroke,  should 
this  slight  derangement  in  rate  continue  sufficiently  long ;  and  the  abso- 
lute motion  of  the  piston  invariably  bears  a  determined  proportion  to  the 
actual  deviation  in  the  rate,  above  or  udow  the  standard  rate  of  the  en- 
gine, as  predetermined.  Hence,  neither  the  load  upon  the  engine,  nor 
the  pressure  of  the  actuating  steam,  can  have  any  relation  to  the  speed 
of  working;  therefore,  the  engine  will  run  at  its  proper  speed,  irrespec- 
tive of  any  deranging  influences  of  this  nature.  So  much  is  this  the 
case,  that  in  ordinary  cases,  where  the  engine  is  not  subject  to  excessive 
or  sudden  variations  in  the  load  or  pressure,  the  pendulum  governor  may 
be  connected  directly  to  the  lever  of  the  small  pressure  cylinder  valve, 
whilst  the  piston-rod,  G,  is  directly  connected  to  the  throttle- valve  lever, 
without  the  use  of  the  differential  gearing,  the  action  of  which  special 
movement  has  not  yet  been  described. 

But  it  is  by  tho  adoption  of  this  differential  movement  that  exact 
regularity  of  working  may  be  secured,  even  in  engines  which  are  pecu- 
liarly subject  to  derangement  of  rate  under  the  ordinary  arrangements. 
With  this  addition  between  the  governor  and  the  regulator,  the  primary 
impulse  of  the  governor  slide  may  he  made  to  bear  upon  the  regulator 
or  throttle  valve  at  the  same  time  that  the  governor  acts  upon  the  valve 
of  the  pressure  cylinder;  and  in  this  way  the  regulating  valve  is  opened 
or  shut  more  rapidly  for  the  earlier  checking  of  undue  variations  in  rate, 
whilst  the  motion  of  the  regulator,  continuing  in  the  same  direction, 
brings  the  governor  back  to  its  standard  position,  as  the  engine  is  brought 
back  to  its  standard  rate.  As  the  toothed  rack  is  shifted,  either  up  or 
down,  by  the  governor,  the  impulse  of  the  governor  is  conveyed,  not  only 
directly  to  the  lever  of  the  pressure  cylinder  valve,  but  also  through  the 
pinion,  to  the  reversed  rack,  o,  as  the  pinion  rolls  down  or  up  this  rack, 
and  to  the  stud  pin  of  the  lever,  e.  Thus  the  piston  of  the  pressure 
cylinder  follows  in  the  same  direction ;  and  by  still  further  acting  upon 
the  valve,  n,  the  engine  at  once  returns  to  its  standard  rate,  and  the 
governor  to  its  standard  position,  ready  to  act  in  either  direction,  on  the 
occurrence  of  any  further  change.  This  compound  movement  greatly 
accelerates  the  action  for  the  restoration  of  the  balance  of  motion,  as  the 
governor  and  pressure  cylinder  may  either  act  together,  separately,  or  in 
reverse  directions.  For  the  pinion  may  be  acted  upon  either  by  the 
governor  or  the  pressure  cylinder,  as  the  pinion  will  roll  upon  either  rack, 
just  as  it  is  operated  upon  by  the  reverse  rack ;  and  when  the  governor 
is  returning  to  its  standard  position,  whilst  the  lever  of  the  valve,  n,  is 
yet  out  of  the  horizontal  line,  the  rack  of  the  pressure  cylinder  will  be 
moving  in  one  direction,  whilst  that  of  the  governor  is  moving  in  the 
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other  direction;  so  that  the  pinion  may,  in  fact,  revolve  upon  its  centre, 
whilst  the  lever,  e,  is  at  rest.  This  is  the  case  when  the  opposite  actions 
are  equal,  and  they  generally  are  so  in  practice. 

When  the  pressure  cylinder  arrangement  is  in  connection  with  an 
expansion  valve,  the  rack  and  pinion  movement  is  not  required,  for  the 
same  action  will  be  attained  by  the  governor  having  a  slight  command 
over  the  engine  through  the  throttle  valve,  with,  at  the  same  time,  a  com- 
plete command  over  the  lever  of  the  pressure  cylinder.  The  necessary 
power  for  the  pressure  cylinder  is  obtainable  from  many  sources.  For 
example,  it  may  be  taken  from  the  feed  water-pipes  of  the  boiler.  In 
high  pressure  engines,  it  is  convenient  to  lead  a  pipe  from  the  feed-pipes, 
putting  a  small  air-vessel  on  the  pipe  with  a  valve,  so  as  to  secure  a 
continuous  pressure,  whether  the  pump  is  inaction  or  not;  or  a  pipe 
communication  may  be  formed  with  the  water  in  the  boiler,  so  that  a 
pressure  equal  to  the  pressure  of  the  steam  is  available  for  the  small 
cylinder. 

HATS,  CAPS,  AND  HELMETS. 
J.  K.  Stuart,  Glasgow. — Patent  dated  July  7,  1853. 

This  inventiou  relates  to  the  construction  of  hats  in  such  manner  that 
perfect  ventilation  may 

be      secured      therein  FiS-  *■ 

whilst  beingwom.  The 
main  body  of  tho  hat  is 
constructed  in  the  ordi- 
nary manner,  hut  the 
crown  piece  is  detached, 
and  of  slightly  larger 
diameter  than  the  lower 
body  part.  The  top 
piece  has  a  solid  crown 
of  the  usual  kind,  and 
its  open  end  is  entered 
a  short  distance  over 
the  open  upper  end  of 
the  body,  being  sup- 
ported thereon  by  pins  or  other  holding  pieces,  so  as  to  leave  a  narrow 
annular  space  all  round  between  the  contiguous  junction  surfaces.  In 
this  way  a  clear  space  is  left  for  ventilation.  To  stiffen  the  rims,  metal 
wire  may  be  wound  round  the  interior  surfaces;  and  to  enable  the  wearer 
to  adjust  the  extent  of  opening,  slide  pieces  may  be  fixed,  to  allow  the 
separate  cover  or  crown  piece  to  slide  up  or  down  according  as  more  or 
less  ventilating  area  is  required. 

Fig.  1  of  our  engravings  is  a  side  elevation,  partly  in  section,  of  a  hat, 
as  ordinarily  constructed,  except  in  as  far  as  regards  the  application  to 
it  of  this  invention ;  and  fig.  2  is  a  side  elevation,  partially  in  section,  of 
a  military  helmet  and  hat,  also  fitted 

with  the  ventilating  arrangement.  F'g-  -■ 

In  the  arrangement  represented  in 
fig.  1,  the  body,  a,  of  the  hat  is 
made  in  the  usual  manner,  except 
that  the  crown  is  not  in  the  same 
piece  with  it,  a  narrow  annular 
turn-in  piece  being  employed,  as  at 
B.  This  turn-in  piece  serves  for 
the  attachment  of  the  actual  crown, 
L'|  of  the  hat,  which  rests  upon  it. 
The  crown,  c,  is  made  of  a  dia- 
meter slightly  larger  than  that 
of  the  top  of  the  cylindrical  por- 
tion, a,  of  the  hat,  and  it  is  formed 
with  a  descending  ring  or  fillet,  D, 
surrounding  the  top  of  the  body  of 
the  hat,  and  made  of  such  dimen- 
sions as  to  leave  an  annular  air- 
space between  itself  and  the  hat 
body.  Where  covered  by  this  ' 
fillet  or  cylinder,  the  body,  a,  of 
the  hat  has  a  number  of  perfora- 
tions, affording  an  efficient  means  of  ventilation,  whilst  the  external  fillet 
or  cylinder,  d,  acts  as  a  defence  from  the  weather. 

The  shape  of  the  military  helmet,  as  represented  in  fig.  2,  admits  of  a 
very  simple  arrangement  fur  the  application  to  it  of  this  invention.  The 
body  of  the  helmet  is  in  two  pieces,  the  lower  one,  A,  terminating  at  b, 
short  of  the  top ;  the  other  piece,  c,  although  a  continuation  of  the  same 
general  form  as  the  lower  part,  is  made  of  somewhat  larger  dimensions, 
so  as  to  overlap  the  latter,  descending  as  low  as  d.     This  upper  covering 
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piece,  o,  does  not  rest  directly  upon  the  lower  part,  A,  lout  is  connected 
to  it  by  pins,  e,  which  keep  the  two  portions  of  the  helmet  at  short  dis- 
tances asunder,  thereby  providing  a  free  ventilating  air-space  all  round, 
as  in  the  application  already  described. 

Mr.  Stuart  also  shows  several  modifications  of  caps,  military  hats,  and 
other  head  coverings,  all  formed  according  to  his  general  system  of  ven- 
tilation. 

RAILWAY  AXLE-BOXES. 

J.  Steven-,  Edinburgh. — Patent  dated  August  22,  1 853. 

This  invention  relates,  in  the  first  place,  to  the  formation  or  construc- 
tion of  axle-boxes,  suitable  for  railway  carriages,  waggons,  and  other 
vehicles,  each  in  one  single  piece  or  mass,  the  body  of  the  axle-box  being 
cast  or  formed  in  one  piece  with  its  under  cover,  instead  of  being  in  two 
separate  pieces,  as  in  the  arrangement  usually  adopted  in  such  works. 
The  axle-boxes  so  made  are  of  superior  compactness  and  substantiality; 
and  when  cast,  they  are  at  once  ready  for  use,  without  requiring  any 
fitting  of  the  under  cap,  or  other  details. 

Secondly,  to  the  formation  of  axle-boxes  with  recesses  or  cavities  on  the 
upper  sides  or  tops  thereof,  for  the  reception  of  the  bearing  springs,  the 
springs  being  secured  at  their  central  portions,  within  the  recesses,  by 
means  of  strong  buckles  or  clasps,  instead  of  uniting  them  to  the  boxes 
by  means  of  the  ordinary  ties  or  clips.  The  weight  of  the  carriage  or 
waggon  is  sufficient  to  keep  the  springs  in  their  places  in  the  box  re- 
cesses, and  hence  the  usual  fastening  details  are  quite  unnecessary. 

Thirdly,  to  a  peculiar  construction  of  the  brass  bearings  and  grease 
chambers  of  axle-boxes,  by  means  of  which  arrangement  the  brass  is 
kept  in  immediate  contact  with  the  grease  or  lubricating  matter.  Such 
brasses  are  formed  so  as  to  extend  upwards  to  the  part  containing  the 
grease,  cylindrical  holes  being  provided  for  the  passage  of  the  grease  to 
the  rubbing  surfaces. 

Our  engraving  represents  a  longitudinal  vertical  section  of  the  box, 

with  its  brass  bearing  and 
bearing  spring,  the  axle  jour- 
nal being  represented  in  eleva- 
tion within  it.  The  body  or 
main  shell,  a,  of  the  axle-box 
is  represented  as  cast  in  a  single 
piece  with  its  cover  portion,  r>, 
a  recess,  c,beingformed  thereon 
for  the  reception  of  the  ceutral 
portion  of  the  bearing  spring, 
D.  The  spring  is  embraced  at 
its  centre  by  a  buckle  or  clasp- 
piece,  e,  this  piece  being  accu- 
rately fitted  to  the  recess  in 
the  top  of  the  box,  so  as  to  bear 
firmly  therein  when  pressed  by 
the  load  above.  The  upper 
part,  f,  of  the  axle-box  con- 
tains the  lubricating  matter, 
which  is  covered  up  by  the 
hinged  door  or  lid,  c.  On 
each  side  are  the  usual  vertical 
grooves,  fitting  to  the  loose 
plates  of  the  carriage  or  wag- 
gon, a3  guides  for  the  vertical  play  of  the  box  under  the  spring  action. 
The  brass  bearing,  i,  has  a  central  grease  passage,  j,  through  which  the 
lubricating  matter  passes  to  the  journal  surface.  The  brass  is  carried  up 
at  this  part,  by  recessing  it  into  the  bottom  of  the  division  forming  the 
grease  chamber,  so  that  the  brass  itself  is  brought  into  actual  contact  with 
the  lubricating  matter  above,  thus  considerably  facilitating  the  passage  of 
the  grease  to  the  working  surfaces.  When  the  length  of  the  journal  is 
considerable — more  than  six  inches,  for  example — two  such  grease  pas- 
•  :':=  are  formed  in  the  brass.  The  shoulder,  k,  and  collar,  l,  of  the 
journal  are  confined,  as  to  lateral  movement,  by  the  box  itself;  and  a 
cutter,  >r,  is  passed  through  the  box  directly  beneath  the  journal,  the 
ends  of  such  cutter  being  flush  with  the  guard  seats,  so  as  to  prevent  all 
objectionable  play. 


WEFT  FORKS  FOR  POWER-LOOMS. 

M.  Gray,  Glasgow. — Patent  dated  November  14,  1853. 

The  liability  of  the  ingenious  power-loom  weft  fork  to  derangement 
and  fracture  from  the  accidental  catching  of  the  shuttle,  has  led  to  many 
modifications  of  the  original  contrivance,  for  the  purpose  of  allowing  it 


to  give  way  on  the  occurernce  of  any  serious  obstacle  to  its  movements. 
The  form  introduced  by  Mr.  Gray  appears  to  be  by  far  the  most  satis- 
factory of  these  innovations,  for  it  presents  a  most  effectual  means  of 
escaping  intercepted  shuttles,  whilst  its  ordinary  and  legitimate  working 
action  is  as  perfect  as  that  of  the  old  inflexible  fork. 

In  Mr.  Gray's  fork,  the  pronged  portion  on  which  the  weft  thread 
acts  during  weaving  is  made  exactly  as  heretofore,  and  it  works  upon  a 
stud  centre  in  the  usual  way.  But  the  back  lever  portion  communi- 
cating with  the  stop  rod  action  of  the  loom  is  arranged  so  that  the 
pronged  portion  can  work  in  one  direction  independently  of  it,  either  on 
the  same,  or  on  another  stud  centre. 

Fig.  1  of  our  engravings  is  a  longitudinal  elevation  of  the  fork  in 
working   condition.      Fig.  2  is  a  prong  end  elevation   corresponding. 

Fig.  1.  Fig.  2. 


The  three  prongs,  a,  are  forged  in  one  solid  piece,  with  the  joint  stud 
centre  eye,  b.  This  eye  is  drilled  out  in  the  usual  way  to  receive  the 
rivet  joint  pin,  c,  on  which  the  pronged  piece  has  liberty  to  oscillate. 
The  fixed  holding  stay,  carrying  the  entire  fork  movement,  is  formed 
with  a  wide  double  eye,  for  the  reception  of  the  eye,  b,  of  the  prongs, 
the  stud  pin,  c,  being  passed  through  the  two  sides  of  the  eye  in  the 
holder,  and  through  the  eye,  b,  and  riveted  at  each  end  into  the  eye,  c. 
The  eye,  B,  has  formed  upon  it  a  short  back  stop  or  lever  piece,  d,  with 
its  end  bent  up  to  bear  against  the  under  side  of  the  back  lever,  e.  This 
lever  has  a  flat  expanded  end,  f,  formed  as  a  double  eye-piece  to  fit 
accurately  to  the  eye  of  the  holding  stay.  Thus,  whilst  the  external 
faces  of  the  double  eye  of  the  lever,  e,  fit  to  the  inside  of  the  holding  stay, 
the  opening  of  the  eye  in  the  lever,  e,  is  also  made  to  receive  the  central 
solid  eye,  b,  in  a  similar  manner.  In  this  way,  the  stud  pin,  c,  holds 
both  the  pronged  and  back  lever  portions  of  the  fork  in  working  position, 
each  section,  A,  e,  of  the  fork  having  liberty  to  vibrate  by  itself. 

In  weaving  with  this  fork,  the  weft  action  upon  the  prongs,  a,  so  long 
as  the  weft  thread  remains  in  its  unbroken,  working  condition,  causes 
the  pronged  portion  to  oscillate  upon  its  centre,  c,  at  each  stroke  of  the 
lathe,  just  like  the  common  fork,  and  this  oscillatory  action  causes  the 
corresponding  lift  of  the  back  lever,  e,  through  the  agency  of  the  back 
stop,  d.  Hence,  the  presence  of  the  weft  thread  causes  the  lever,  e,  to 
be  lifted  at  each  movement,  so  as  to  clear  the  stop  action  ;  whilst,  on  the 
other  hand,  the  breaking  of  the  thread  permits  the  lever  to  remain  down 
and  put  the  stop  movement  into  action.  But,  in  case  of  the  catching  of 
the  shuttle  upon  the  inside  of  the  prongs,  the  sole  result  of  the  obstruction 
is  the  elevation  of  the  pronged  portion,  a,  by  turning  on  its  centre  inde- 
pendent of  the  back  lever,  e.  By  this  means  the  obstacle  escapes,  and 
the  bending  or  fracture  of  the  fork  is  avoided. 

DUPLEX  GAS-BURNERS. 
E.  Goddard,  Ipswich. — Patent  dated  November  3,  1853. 
Mr.  Goddard's  improved  burners  are  provided  with  secondary  orifices, 
which  are  supplied  with  gas  by  distinct 
passages,  and  are  arranged  in  connection 
with  a  correspondingly  modified  form  of 
stopcock,  in  such  a  manner  that  the  gas 
may  be  admitted  to  the  main  or  secon- 
dary orifice  separately.  A  very  minute 
jet  issues  at  the  secondary  orifice,  and, 
on  turning  the  stopcock  into  a  certain 
position,  this  is  ignited,  and  that  of  the 
main  illuminating  burner  is  extinguished, 
whilst  the  latter  may  be  reignited  at 
pleasure  from  the  secondary  jet,  by  set- 
ting round  the  stopcock,  this  action  cut- 
ting off  the  supply  from  the  secondary 
jet.  Both  jets  may  be  extinguished  by 
turning  the  stopcock  in  a  reverse  direc- 
tion. Fig.  1  of  our  engravings  is  a  side 
elevation,  and  fig.  2  is  a  plan,  partly  in 
section,  showing  the  application  of  the 
contrivance  to  a  gas-burner  of  the  ordinary  construction.     The  secondary 
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jet  is  supplied  by  the  small  tube 


placed  on  one  side  of  the  main 
burner  pipe,  and  entered  into  the 
stopcock  shell.  The  passage 
through  the  cock-plug  is  a  little 
on  one  side,  and,  in  the  position 
represented,  the  gas  is  being  ad- 
mitted to  the  main  burner.  On 
turning  the  plug  round,  the  gas 
will  gradually  be  admitted  to  the 
secondary  jet,  a,  whilst  it  will 
be  as  gradually  cut  off  from  the 
main  burner.  A  stop-pin  is 
fixed  on  the  plug,  to  prevent  its 
being  turned  so  far  in  this  direc- 
tion as  to  extinguish  the  small 
jet;  and  if  it  is  wished  to  ex- 
tinguish it — that  is,  to  cut  off 
the  gas  entirely — the  plug  must 
he  turned  in  the  opposite  direc- 
tion. Fig.  3  is  a  vertical  sec- 
tion of  an  argand  burner  fitted 
with  the  duplex  arrangement. 
In  this  modification,  the  end,  a, 
of  the  gas-pipe  constitutes  the 
plug  of  the  stopcock,  the  shell, 
11,  being  in  one  piece  with  the 
burner  stem  and  shade  supporfers.  The  tube,  D,  of  the  secondary  jet  is 
fixed  in  the  top  of  the  plug,  a,  a  minute  channel  being  formed  from  its 
inner  end  to  the  outside  of  the  plug,  so  as  to  communicate  with  a  chan- 
nel formed  in  the  shell  when  the  latter  is  turned  round  into  a  particular 
position.  The  action  of  this  contrivance  is  similar  to  that  of  the 
arrangement  first  described,  the  opening  and  cutting  off  of  the  communi- 
cations being  effected 
by  turning  the  burner, 
and  a  stop-pin,  e,  is 
screwed  into  the  shell, 
and,  by  encountering 
catches  on  the  plug,  a, 
determines  the  extreme 
positions  of  the  shell. 
The  modification  re- 
presented in  vertical 
section,  in  fig.  4,  dif- 
fers from  that  last  de- 
JT77  ip|B  ^<^Z^/'      scribed,  in  having  the 

plug,  a,  formed  by  the 
burner  stem,  whilst  the 
end  of  the  gas-p;pe 
constitutes  the  shell. 
The  secondary  jet  tube, 
E,  is  fixed  in  the  stem 
or  plug,  a.  The  ar- 
rangement of  the  passages  will  be  un- 
derstood from  the  horizontal  sections, 
fig.  5.  These  are  taken  through  the 
line,  a  6,  and  represent  three  different 
positions  of  the  plug  within  the  shell. 
The  gas  obtains  access  to  the  plug  pas- 
sages, leading  to  the  burner  orifices,  by 
passages  in  the  shell  directly  opposite  to  each  other.  In  the  first  posi- 
tion, in  fig.  5,  a  communication  is  effected  with  the  secondary  burner 
only;  in  the  second  position,  a  communication  is  formed  with  the  main 
burner ;  and  in  the  third,  the  gas  is  entirely  cut  off.  These  several 
positions  are  obtained  by  turning  round  the  burner  stem,  as  in 
the  second  modification,  stops  being  provided  to  determine  the  extreme 
positions. 


REVIEWS  OF  NEW  BOOKS. 


Ah  Attempt  to  Define  the  Princiit.es  wmen  should  Regulate  the 
Employment  or  Colouu  in  the  Decorative  Arts.  By  Owen  Jones, 
Esq.,  Fellow  of  the  Royal  Institution  of  British  Architects,  &c  Bogue, 
London. 

The  general  aspect  of  nature  on  every  side  of  us,  would  seem  to  point 
out  the  absolute  necessity  of  some  attentive  consideration  being  given 
to  colour  in  everything  that  the  human  hand  can  form  into  shape.  Very 
rarely,  indeed,  are  plain  black  and  white  capable  of  being  seen.     The 


latter  on  the  snow-covered  land,  and  the  former  on  the  figure  of  the  Cen- 
tral African,  representing  the  very  extremes  of  cold  and  heat,  are  equally 
rare  with  such  extremes.  It  appears  to  follow,  as  a  natural  consequence, 
that,  in  all  countries  where  excessive  cold  or  heat  is  not  the  general  char- 
acter of  the  climate,  there  is  a  constituent  principle  in  its  inhabitants 
actually  requirhig,  for  their  aesthetical  satisfaction,  some  colours  of  some 
varieties  of  tone  in  everything  that  is  intended  to  be  understood  and 
appreciated  through  the  eye.  We  are  aware  that  the  broad  theory  here 
suggested  would  involve  the  consequence  of  particular  colours  for  par- 
ticular climates.  Whether  this  really  be  so  or  not,  we  cannot  say;  but 
if  there  be  any  truth  in  the  theory,  we  are  not  answerable  for  any  corol- 
lary to  be  legitimately  deduced  from  it.  If  our  theory  should  even  be 
false,  it  seems  manifest  that  there  must  exist  certain  principles  by  which 
the  employment  of  colour  should  be  regulated,  or  else  the  hourly  exer- 
cise of  our  judgment  upon  the  beauty  or  harmony  of  colour  would  be 
palpably  absurd. 

Whether  the  theory  be  true  or  false,  Mr.  Junes  has  here  done  immense 
service  to  all  decorative  art,  by  boldly  coming  forward,  on  absolutely  un- 
trodden ground,  and  making  an  attempt  from  which  many  would  shrink. 
Well  known  by  the  particular  exhibition  of  some  of  the  principles  he  has 
here  laid  down,  in  Crystal  Palace,  No.  1,  he  is  destined  to  have  his  fame 
in  this  respect  infinitely  extended  by  what  he  has  done  and  is  doing  in 
Crystal  Palace,  No.  2.  He  can,  therefore,  write,  ex  cathedra,  on  the  sub- 
ject, and  speak  to  us  authoritatively  when  he  claims  attention  upon  the 
few  points  which  are  not  obvious  immediately  they  are  stated  by  him. 
This  essay  will  consequently  form,  for  a  length  of  time,  probably,  a  text 
book  for  all  students,  who,  with  ourselves,  we  think,  would  be  glad  to 
see  it  more  made  a  hook  of  under  the  master's  hand,  associated  with 
coloured  examples  of  perfection  and  imperfection  in  the  display  of  colour. 
But  to  the  paper  itself. 

The  principles  which  are  evolved  he  puts  together  in  a  series  of  rules, 
which  he  believes  are  axioms,  but  which  he  would  call  "  propositions." 
This  method  will  be  better  understood  by  extracting  his  first  five  propo- 
sitions, the  fifth  of  which,  some  of  our  readers  will  remember,  is  a  repro- 
duction of  Field's  chromatic  equivalents  : — 

"  Proposition  1. — Colour  is  used  to  assist  in  the  development  of  form,  and  to  distinguish 
objects,  or  parts  of  objects,  from  one  another. 

"  Proposition  2. — Colour  is  used  to  assist  light  and  shade,  helping  the  undulations  of 
form  by  the  proper  distribution  of  the  several  colours. 

"  Proposition  3. — These  objects  are.  best  attained  by  the  use  of  the  primary  colours  on 
small  surfaces  and  in  small  quantities,  balanced  and  supported  by  the  secondary  and  ter- 
tiary colours  on  the  larger  masses. 

"  Proposition  4. — The  primary  colours  should  be  used  on  the  upper  portions  of  objects, 
the  secondary  and  tertiary  on  the  lower. 

"  Proposition  5. — The  primaries  of  equal  intensities  will  harmonize  or  neutralize  each 
other,  in  the  proportions  of  3  yellow,  5  led,  and  S  blue — integrally  as  16. 

"The  secondaries  in  the  proportions  of  8  orange,  13  purple,  11  green— integrally 
as  32. 

"  The  tertiaries,  citrine  (compound  of  orange  and  green),  19 ;  russet  (orange  and  pur- 
ple), 21 ;  olive  (green  and  purple),  24 ; — integrally  as  64. 

"It  follows  that — 

"  Each  secondary,  being  a  compound  of  two  primaries,  is  nentralized  by  the  remaining 
primary  in  the  same  proportions :  thus,  8  of  orange  by  8  of  blue,  11  of  green  by  5  of  red, 
13  of  purple  by  3  of  yellow. 

"Each  tertiary,  being  a  binary  compound  of  two  secondaries,  is  nentralized  by  the 
remaining  secondary— as  24  of  olive  by  8  of  orange,  21  of  russet  by  11  of  green,  19  of 
citriue  by  13  of  purple." 

After  detailing  no  less  than  twenty-two  propositions  in  this  manner, 
including  four  which  he  forms  out  of  Chevrcul's  law  of  the  simultaneous 
contrast  of  colour,  he  goes  on  to  show  his  reasons  for  attempting  to  lay 
down  the  propositions  as  axioms.  He  does  this,  we  think,  too  briefly 
with  regard  to  some  few,  but  elaborates  many  others.  Here  are  two  of 
the  propositions,  with  his  observations  on  them : — 

"  Proposition  19.—  Ornaments  in  any  colour,  or  in  gold,  may  be  used  in  white  or  black 
grounds,  without  outline  or  edging. 

"  Observation.— The  white  ground,  reflecting  all  the  rays,  destroys,  by  its  superior  in- 
tensity, the  white  rays  reflected  by  the  coloured  body,  and  its  foim  becomes  perfectly 
defined.  The  black  ground  absorbs  all  the  rays,  or  reflects  but  very  feebly  white  rays,  so 
as  scarcely  to  modify  the  colour  juxtaposed. 

"  Proposition  20. — In  self-tints,  tones,  or  shades  of  the  same  colour,  or  of  the  same  hue, 
a  light  tint  on  a  dark  ground  maybe  used  without  outline;  but  a  dark  ornament  on  a 
light  ground  requires  to  be  outlined  with  a  still  darker  tint. 

"  Observation.— The  reason  of  this  is,  that  the  light  tint  being  the  most  advancing,  is 
able  to  detach  itself  from  the  ground,  but  the.  dark  tint  has  a  tendency  to  pierce  through 
the  ground,  if  not  arrested  by  a  darker  outline.  Ornaments  in  relief  do  not  appear  to 
require  the  interposition  of  white  or  any  other  colour;  the  light  edge  on  the  one  side,  and 
the  shadow  on  the  other,  is  sufficient  to  prevent  harshness  of  contrast.  This  may  help  to 
explain  how  it  is  that  ornaments  in  metallic  gold  may  be  placed  on  grounds  of  any  other 
colour  without  discordance.  Green  and  gold  are  well  known  as  most  harmonious,  yet 
green  and  yellow  are  equally  well  known  to  be  discordant :  one  cause  is,  that  gold,  more 
in  the  nature  of  a  secondary,  is  slightly  orange;  and,  moreover,  from  its  granular  surface, 
a  series  of  hills  and  valleys  furnishes  both  light  aud  shade. 

"  Our  two  last  propositions  belong  only  incidentally  to  the  subject;  but  I  offer  them 
for  discussion  here,  as  I  think  it  most  desirable  that  attention  should  be  directed  to  the 
subject  for  the  prevention  of  practices  which  have  increased,  and  are  increasing  daily, 
and  are  fraught  with  most  disorganizing  influence  on  the  present  generation." 

Whether  these  observations  will  be  accepted  as  sufficient  reasoning  by 
our  readers,  we  do  not  know,  hut  they  exhibit  Mr.  Jones'  ingenuity,  at 
least,  in  the  treatment  of  the  subject. 
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Field  says,  that  whatever  refines  the  taste,  improves  the  morals,  en- 
hances the  powers,  and  promotes  the  happiness  of  the  people.  Mr.  Jones 
is  inclined  to  consider  that  the  converse  of  this  is  true  also,  viz.,  that 
which  corrupts  their  taste,  debases  their  morals,  destroys  their  powers, 
and  promotes  their  misery.  And  he  goes  so  far  as  to  say,  that  he  can 
conceive  a  paternal  and  wise  government  visiting  with  punishment  all 
those  who  produce  abortions  in  art,  as  justly  as  those  who  lower  the  tone 
of  the  morals  of  society  :  in  either  case  they  rob  the  rising  generation  of 
their  birthright. 

Now,  it  is  unquestionable  that  art  of  all  kinds  has  very  much  to  do 
with  the  morals  of  a  people.  Whatever  convenience  may  suggest,  we 
cannot  strictly  point  to  the  line  of  boundary  which  separates  the  fine 
arts,  so  called,  from — to  use  a  homely  antagonistic  epithet — the  coarse 
arts  of  life.  The  extreme  ends  we  can  readily  perceive,  but  we  cannot 
detect  the  line  where  the  broad  central  plain  first  begins  to  incline  up- 
wards on  either  side.  Mr.  Owen  Jones  is  now,  by  his  pencillings  and 
other  teachings,  elevating  the  coarse  art  of  decoration  into  a  fine  art, 
and  he  certainly  deserves  well  of  his  countrymen  for  what  he  has  thus 
done.  That  there  is  something  very  beautiful  in  colour  and  its  har- 
monies, is  undeniable;  but  to  be  led  to  see  in  what  that  beauty  consists 
— how  it  is  made  up — and  so  taught  to  create  ourselves  the  beauty  which 
we  admire — is  an  exercise  of  power  honourable  from  its  very  usefulness. 
We  do  net  say  that  the  examination  which  Mr.  Jones  might  pass  on  the 
subject  would  fit  him,  exclusively,  for  a  chair  in  ethics,  but  his  continued 
successes  place  him  in  a  higher  position  still — he  has  provided  facts  for 
the  study  of  all  ethical  teachers. 

Mr.  Jones  has  done  still  more.  In  this  work  he  has  entered  in  earnest 
into  the  philosophy  of  his  subject.  Chevreul's  "  Law  of  the  Simultaneous 
Contrast  of  Colours"  suggested  almost  a  new  consideration  of  it  alto- 
gether, so  very  novel  and  truthful  was  it.  Mr.  Jones  duly  appreciated 
the  value  of  a  knowledge  of  this  law  ;  but  let  us  give  his  own  words  : — 

u  It  wilt  be  evident  how  valuable  a  perception  of  this  law  of  contrast  must  be  to  any 
one  engaged  in  any  way  with  the  employment  of  colour,  as  any  colour  can  be  subdued  or 
;bl0Bed  in  effect  by  juxtaposition.  In  fact,  colours  are  mere  relative  terms;  they 
change  at  every  instant;  that  which  appears  deep  red  when  compared  with  an  orange 
red,  becomes  orange  red  when  compared  with  a  still  deeper  red.  Blue,  red,  yellow,  and 
all  other  colours,  exist  only  in  the  mind." 

And,  indeed,  it  is  evident  that  at  the  least  departure  from  the  line  of  blue 
to  the  line  of  yellow  on  the  one  side,  and  to  the  line  of  red  on  the  other, 
in  the  solar  spectrum,  the  blue  becomes  immediately  tinged  with  either 
one  or  the  other,  and  hence  is  converted,  although  insensible  to  the  eye, 
into  green  or  purple.  This  demonstrates  that  the  line  itself  of  either  of 
the  primitives,  is  really  of  equal  tenuity  with  a  mathematical  line. 

The  author  then  proceeds  to  set  forth  a  series  of  his  propositions,  which 
he  has  derived  from  the  study  of  oriental  works,  which  may  be  seen  in 
great  perfection  in  the  textile  fabrics  of  the  Indian  collection  purchased 
by  the  Government.  Many  of  these  propositions  will  be  very  valuable 
to  the  decorative  painter.  The  moment  they  are  read,  their  truth  is 
appreciable. 

Mr.  Jones,  being  an  architect  by  profession,  concludes  his  essay  with 
some  remarks  on  the  necessity  of  an  architectural  education  on  the  part 
of  the  public.  He  well  lashes  a  corrupt  and  prurient  taste  that  is  abroad 
for  reproducing  worn-out  and  used-up  forms;  but  he  does  something 
bettor  than  this.  He  suggests,  by  reference  to  some  examples,  the 
growth  of  an  architectural  idea,  and  so  points  out  a  mode  of  arriving,  at 
some  time  or  another — wJwn  it  is  impossible  to  say — at  some  new  style, 
neither  Egyptian,  nor  Grecian,  nor  Byzantine,  nor  Italian,  nor  English, 
but  which  shall  have  features  of  its  own,  as  these  are  distinct  from  one 
another.  Into  this  part  of  the  subject  we  shall  not  enter  now.  We  may 
resume  it  shortly,  in  connection  with  other  elements,  which  all  are  now 
beginning  to  find  are  required  to  be  associated  together  into  the  com- 
pound— Education. 


Analytical  Physics,  or  Teixology  :  A  New  Theory  of  Physical  Science. 

By  Robert  Forfar.     London :  H.  Bailliere.     Pp.119. 
Ld.tures  Developing  a  New  Philosophy  of  Physics,  delivered  at  Queen 

Street  Hall,  Edinburgh.     Same  Author.     Pp.  64. 

Inhis  "  History  of  the  Inductive  Sciences,"  Whewell  makes  a  vcryjust 
remark,  to  the  effect  that  of  the  many  theories  which  have  been  advanced 
from  time  to  time,  only  those  have  met  with  acceptation  and  maintained 
their  ground,  which,  without  rendering  useless  the  knowledge  previously 
acquired,  have  rather  been  additions  to  and  substantial  advances  upon 
it.  Such  theories,  it  is  true,  may  have  performed  the  pruning  action  of 
lopping  off  straggling,  rank-growing,  and  useless  branches  from  the  tree 
of  science,  but  their  engrafting  has  only  added  fresh  vigour  and  stability 
to  the  parent  stem.  Philosophers  have  not  altogether  been  blunderingly 
groping  their  way  through  the  dark  mazes  of  uncertainty.  There  is  a 
bright  pathway  distinct  from  the  gloomy  wilderness  whither  are  being 


rapidly  banished  the  heavy  mists  of  ignorance  and  superstition.  This 
illumined  pathway  is  the  monumental  work  of  many  labourers.  At 
first,  indeed,  slow  was  the  progress  made  in  its  construction,  but  each 
step,  levelled  and  cleared,  only  led — and  leads — the  more  encouragingly, 
to  another  stride  in  advance ;  for,  as  the  labourers  proceed,  they  are  more 
and  more  certain  that  their  labours  are  not  in  vain — that,  although  the 
journey  may  be  arduous  and  the  difficulties  of  the  way  great,  they  are 
taking  the  right  direction,  for  they  see  the  heavens  opening  before  them, 
and  the  goal  of  their  aspirations  more  and  more  clearly  indicated  by  a 
continually  brightening  glory  in  the  far  horizon. 

These  reflections  owe  their  origin  to  the  perusal  of  a  little  hook,  bear- 
ing the  title  at  the  head  of  this  notice.  We  had  not  gone  far  into  its 
pages  before  we  felt  inclined  to  condemn  the  author's  theory  on  the 
grounds  just  hinted  at,  for  he  would  persuade  men  to  turn  aside  into  a 
new,  wild,  and  unmarked  path. 

It  is,  however,  unnecessary  to  view  the  subject  thus  abstractedly, 
for  the  author  favours  us  with  numerous  deductions,  which  at  once  show 
of  what  erroneous  theoretical  notions  he  has  become  possessed.  Thus, 
he  says  that — 

"  Almost  all  the  phenomena  in  nature  are  deducible  from  a  final  cause — beat,  cold,  and 
water  being  the  three  primary  elements,  which,  co-operating  together  like  the  changes 
in  '  bell-ringing,'  produce  the  endless  manifestations  which  everywhere  meet  the  eye." 
***** 

"The  light  of  the  sun,  being  enveloped  all  round  by  the  darkness  of  the  surrounding 
vault,  could  not  escape  from  its  source,  in  consequence  of  the  darkness,  were  it  not  that 
bodies,  such  as  the  earth,  present  themselves  within  the  sphere  of  the  action  of  his  light. 
An  escape  of  light  is  then  effected  which  illuminates  the  interposing  body,  and  the  speed 
with  which  it  travels  shows  the  counteracting  force  which  compresses  it  in  the  body  of 
the  sun.  It  is  similar  to  a  bladder  full  of  water  being  squeezed  with  a  great  pressure  ; 
the  greater  the  pressure,  the  greater  will  he  the  force  of  a  jet  of  water  issuing  from  it." 
***** 

"  Thus  the  sun  is  condensed  into  his  spherical  shape  by  the  incumbent  universal  cold. 
It  is  here  that  the  cold  keeps  the  heat,  as  darkness  does  the  light,  in  a  body,  whence 
there  is  no  escape  except  to  some  material  body  within  its  range;  for  then  the  interposi- 
tion weakens  the  force  of  density  of  cold  betwixt  that  body  and  the  sun,  and  thus  enables 
a  discharge  of  heat  to  make  its  escape  to  the  body  of  matter." 

Passing  over  much  of  this,  it  maybe  observed  that  the  last  few  words 
indicate  a  deplorable  ignorance  of  the  well-known  laws  of  fluid  pressure. 
Can  Mr.  Forfar  explain  on  what  principle  of  mechanics  the  "  pressure  of 
the  incumbent  universal  cold"  is  weakened  by  the  "  interposition  of  a 
material  body?"  Perhaps  there  is  some  new  theory  to  explain  this. 
How  much  easier  it  is  to  construct  such  theories,  than  to  make  out  their 
accordance  with  facts ! 

Amongst  a  great  deal  that  is  said  against  the  views  generally  held  by 
scientific  men,  we  find  the  following : — 

"  "What  authority  is  there  for  supposing  that  water  is  composed  of  eight  parts  of  oxy- 
gen and  one  of  hydrogen  ?  Does  water  really  possess  all  that  latent  heat  ?  It  is  said 
that  eight-ninths  of  the  waters  of  the  globe  consist  of  oxygen  and  one  part  of  hydrogen.  If 
this  were  the  case,  water  would  be  as  inflammable  as  spirits  or  oils ;  nay,  I  believe  it  would 
explode  like  gunpowder  on  the  application  of  heat.  It  certainly  would  be  rather  a  dan- 
gerous experiment,  if  such  were  the  case,  to  apply  a  lighted  torch  to  the  waters  of  the 
Firth  of  Forth.  Nothing  else  could  be  expected  but  an  instantaneous  blaze  of  fire  all 
over  the  firth,  communicating  with  all  the  waters  of  the  globe,  enveloping  the  whole  earth 
in  one  great  sheet  of  flame." 

For  our  part,  we  really  have  not  the  slightest  fear  that  Mr.  Forfar  will 

set  the  Forth  on  fire. 


The  Electro-Magnetic  Telegraph  ;  with  an  Historical  Account  of  its 
Rise,  Progress,  and  Present  Condition.  By  Laurence  Turnbull,  M.D. 
Second  Edition.     Pp.264.     Philadelphia:  A.  Hart,  1853. 

This  work,  which,  as  its  title-page  additionally  tells  us,  contains  also 
"  Practical  Suggestions  in  regard  to  Insulation  and  Protection  from  the 
Effects  of  Lightning;  together  with  an  Appendix,  containing  several 
important  Telegraphic  Decisions  and  Laws,"  originated  in  a  series  of 
lectures,  delivered  by  the  author  before  the  Franklin  Institute;  and 
although  the  author  is  silent  on  the  point,  the  great  mass  of  the  matter 
has  already  been  made  public  in  the  pages  of  the  Franklin  Journal. 
The  volume  before  us,  however,  presents  much  additional  information, 
and  furnishes  us  with  a  better  idea  of  what  the  American  telegraph 
really  is,  than  any  other  work  which  we  have  seen.  The  Preface,  for 
instance,  written  in  September,  1853,  indicates  the  rapid  development 
of  telegraphic  practice  in  the  far  west,  in  these  words,  quoted  from  a 
letter  of  Mr.  Bishop,  late  superintendent  of  the  Lake  Erie  telegraph 
line,  and  dated  Cleveland,  Ohio,  April,  1853: — "In  two  consecutive 
days,  we  received  and  sent  out  at  Cleveland,  on  a  single  line,  36,980 
words,  exclusive  of  repetitions  and  corrections,  attendant  upon  a  poorly 
insulated  line,  and  a  great  lack  of  experienced  operators;  these  36,980 
words  being  equal  to  1849  messages,  of  ten  words  each,  per  day,  not 
counting  addresses,  signature,  and  check." 

The  subject  is  arranged  under  the  three  heads,  of  "  Common  or  Stati- 
cal Electricity  applied  to  Telegraphing;"  "  Galvanic  or  Chemical  Elec- 
tricity ;"  and   "  Electro-Magnetism  applied  to  Telegraphing."      In  the 
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descriptions  of  the  actual  instruments  in  use,  we  have  "  House's  Print- 
ing Telegraph,"  under  its  latest  form,  whereby  the  operator  is  enabled 
to  work  the  instrument  without  an  assistant,  a  treadle  being  fitted  up 
for  the  purpose.  Thus  this  curious  and  important  instrument  is  very 
much  increased  in  its  working  value.  "  Horn's  Igniting  Telegraph  "  is 
another  curiosity,  which  Dr.  Tumbull  very  clearly  explains.  This  in- 
strument was  patented  by  Mr.  G.  H.  Horn,  of  Boston,  in  1850,  and  the 
principle  employed  is  the  igniting  effect  of  electricity.  When  an  elec- 
trical current  flows  through  a  fine  platinum  wire,  it  ignites  it,  or  brings 
it  to  a  red  heat.  Now  if  this  wire  is  bent,  so  as  to  bring  it  in  actual 
contact,  for  a  short  distance,  with  a  moving  fillet  of  paper,  it  will  burn 
a  hole  through  the  paper  when  the  current  passes.  This  can  be  done 
with  great  rapidity,  so  as  to  represent,  perhaps,  a  hundred  linear  letters 
per  minute.  This  register  requires  a  quantity  current  to  produce  the 
effect  of  ignition,  and,  therefore,  must  have  a  receiving  instrument  and 
a  local  battery,  to  be  operated  by  the  telegraphic  circuit. 

In  "  Batchelder  and  Farmer's  Pyrographic  Telegraph  Register,"  the 
record  is  made  upon  various  kinds  of  paper,  by  means  of  a  heated  wire, 
moved  to  or  from  the  paper  by  a  deflecting  needle,  the  marking  wire 
being  heated  by  a  spirit-lamp.  Pink  tissue-paper,  made  from  linen 
stock,  is  the  best  material  for  the  reception  of  the  indications,  as  the 
straw-coloured  mark  is  very  legible  on  the  pink  ground. 

But  perhaps  the  most  interesting  chapter  in  the  volume,  as  far  as  the 
general  reader  is  concerned,  is  that  on  the  "  Telegraphic  Lines  of  the 
World."  From  it  we  find  that,  up  to  the  year  1853,  there  were,  in  the 
United  States,  2-1,375  miles  of  telegraph  in  active  operation.  In  Ohio, 
there  are  3,210  miles.  In  Canada,  there  are  983  miles.  In  Great 
Britain' — for  this  portion  of  the  author's  labours  extends  to  all  tele- 
graphing countries — there  are  2,225  miles.  Prussia,  where  Siemens  and 
Halske's  instrument*  is  principally  used,  possesses  about  1,500  miles; 
Austria,  upwards  of  1,000  miles;  Saxony  and  Bavaria,  about  700  miles; 
Tuscany,  120  Italian  miles,  or  nearly  CO  leagues ;  Germany,  3,000 
miles;  France,  COO  miles;  Holland,  Italy,  Spain,  Russia,  Mexico,  Cuba, 
Valparaiso,  India,  Australia,  Texas,  and  California,  are  also  all  shown 
to  be  progressing  in  their  adoption  of  the  system. 


CORRESPONDENCE. 


SPIRAL  OR  TWIST  TURNING— GRADUATED  FOOT-RULES- 
PUNCHING  MACHINE. 

The  following  communication  was  originally  made  to  the  late  Mr. 
Iloltzapffel,  with  the  intention  of  finding  a  place  in  his  book,  which,  I 
am  sorry  to  say,  appears  to  have  fallen  to  the  ground  by  the  unfortunate 
death  of  its  author  before  completion: — 

"  I  know  of  no  means  by  which  the  spiral  or  twist  can  be  turned  in 
the  common  lathe,  unless  it  is  by  some  of  the  expensive  machines  of  the 
party  I  have  named. 

"  I  now  send  you  a  rough  sketch  of  a  plan  of  my  own,  and  which, 
I  flatter  myself,  will  not  only  be  found  simple  but  really  useful. 

"  Fig.  1,  which  I  call  a  screw,  or  traversing  chuck,  is  in  fact,  in  the 
original,  the  body  of  what  is  commonly  called  a  patent  cork-screw,  with 


Fig. 1. 


the  addition,  at  one  end,  of  a  brass  socket,  with  screws  to  pinch  the  end 
of  the  wood  when  fitted  into  it ;  at  the  other  end  is  the  screw,  to  screw  it 
on  to  the  mandril. 

"  The  screw  of  this  chuck,  if  made  much  use  of,  should  be  manu- 
factured of  iron,  and  case-hardened,  the  number  of  threads  being  accord- 
ing to  the  fancy  of  the  maker;  it  will  work  better  with  several  than 
with  only  one,  and  allowed  a  traverse  of  about  four  inches,  quite 
sufficient  for  any  purpose.  The  guide  plate  in  the  tube  should  also  be 
of  iron,  case-hardened,  and  the  tube  itself  of  tough  gun-metal.  An 
instrument  of  this  kind  would  be  of  great  use  in  connection  with  the 
foot  lathe.  The  pointer  and  divisions  on  the  worm  require  explana- 
tion •  by  this  means  any  twisted  column,  with  its  outer  surface  left 
Bat  instead  of  rounded,  as  usual,  may  be  ornamented  with  beads,  or 
with  any  other  device,  in  connection  with  the   overhead  motion,  the 

*  See  Plates  of  tliia — p.  25,  Vol.  V.,  P.  31.  Journal. 


divisions  making  a  spiral  division  plate,  which,  with  ingenuity,  might 
be  turned  to  good  account,  as  the  means  of  ornamenting  cylinders  of  any 
kind  spirally,  without  reference  to  turning  the  twist.  The  screw  pointer 
and  spring  are  drawn  in  fig.  1,  for  simplicity  of  explanation.  The  spring 
should  be  coiled  at  right  angles  to  its  present  position,  round  the  end 
of  the  tube,  in  the  same  way  that  the  spring  is  applied  to  a  powder 
flask,  the  pointer  to  go  through  the  tube  as  a  sure  guide. 

"  Fig.  2  is  a  sketch  of  the  apparatus  in  use.     In  this  view  the  chuck 
is  shown  screwed  on  to  the  mandril,  which  is  now  to'be  stopped  by  any 


of  the  means  used  for  that  purpose ;  the  back  screw  of  the  moveable  head- 
stock  being  removed,  the  guide,  a,  has  free  passage  to  work,  the  cord, 
from  a  temporary  pole,  being  placed  round  the  body  of  the  chuck,  which, 
if  made  for  the  purpose,  would  have  several  grooves  cast  upon  it  for  dif- 
ferent speeds,  and  carried  down  to  the  treadle,  as  is  usual  in  a  pole  lathe. 
It  is  often  convenient  to  have  the  means  of  converting  the  movement  of 
the  foot  lathe  into  the  backward  and  forward  motion  of  the  pole. 

"  Fig.  3  is  a  neat  and  convenient  plan  of  doing  this,  and  ought  to  be 
part  of  a  lathe  apparatus.     At  a  are  two  brackets  of  wrought  or  cast 

Fig.  3. 
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iron,  screwed  to  the  ceiling  above  the  lathe,  b  is  a  rectangular  bar,  long 
enough  to  allow  the  sliding  piece,  c,  with  its  spring-box,  to  traverse  a 
sufficient  portion  of  the  bed,  the  end  of  the  cord  being  fastened  to  the 
spring-box,  with  two  or  three  coils  round  the  barrel." 

In  your  first  article  for  April,  you  mention  the  improvement  of  draw- 
ing instruments.  An  improvement  which  would  be  of  great  use  to  the 
practical  man,  would  be  the  division  of  the  circular  brass  joint  of  the  two- 
foot  rule  into  any  number  which  might  be  thought  convenient ;  this  would 
give  the  means  of  taking  angles.  In  my  own  case,  I  have  in  former  days 
found  it  of  such  use,  that  in  measuring  for  pipes  round  buildings,  I  have, 
for  want  of  divisions,  taken  the  angles  with  the  rule,  and  drawn  them  on 
a  sheet  of  paper  at  the  time.  The  half  of  the  joint  is  all  that  is  necessary 
to  divide. 

In  your  April  part,  you  also  mention  Mr.  Dodds' '  Patent  tilt-hammer.' 
In  1838,  I  made  a  '  Shearing  and  punching  machine'  for  the  Aberdare 
Iron  Company,  working  upon  the  principle  adopted  by  Mr.  Dodds.  In 
the  case  I  mention,  instead  of  the  shaft  being  cranked,  a  crank-pin  was 
fixed  to  the  arm  of  a  wheel  working  outside  its  bearing,  on  which  was 
fixed  a  brass  roller  with  a  flange  ;  upon  this  the  slot  at  the  end  of  the 
cast-iron  lever  worked — punching  in  the  up  motion,  shearing  in  the 
down. 

BeHTRAM  MlTFOKD. 

CMtenham,  May,  1854. 

OX  THE  UNIFORM  ACTION  OF  DRAWING-COMPASSES' 
JOINTS. 

Answering  to  the  general  call  in  the  leading  article  of  your  valuable 
Journal,  Part  73,  and  desirous  myself  to  contribute  my  share  towards  the 
amelioration  of  our  instruments,  I  beg  to  submit  the  following  remarks 
to  your  notice : — 

in  opening  any  pair  of  compasses,  we  cannot  but  observe  that  the  fric- 
tional  surface  becomes  smaller  and  smaller,  until,  from  a  certain  point, 
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the  joint  bears  only  within  the  circumference  of  the  compasses-head.  The 
consequence  is,  that  the  wear  will  he  greatest  in  this  annular  space,  and 
that  the  compasses  will  move  easier  when  wide  open,  than  when  nearly 
shut — an  annoyance  that,  even  by  your  coil-spring,  can  only  be  dimin- 
ished, but  not  annihilated.  Would  it  not  be  better  to  make  the  bearing 
surfaces  of  the  joint  circular,  so  that,  in  every  stage  of  movement,  the 
rubbing  surface,  and  consequently  the  amount  of  friction,  would  be  the 
same? 

Another  very  general  and  most  annoying  fault  of  the  compasses'  joints 
is  a  back-lash,  arising  from  the  wear  of  the  centre-pin. 

This  and  the  beforementioned  evil  I  propose  to  remedy  by  the  arrange- 
ment detailed  in  the  enclosed  sketch.  Here  a  steel  plug, 
shaped  to  Mr.  Schiele's  "  anti-friction  curve,"  is  screwed 
tightly  in  one  shank,  and  held  in  its  position  by  a  small  nut. 
The  other  shank  turns  round  this  plug-bearing,  with  an 
annular  projection  of  the  inner  side  on  a  little  round  steel 
washer,  inserted  between  the  two  shanks,  and  thus  equaliz- 
ing the  effects  of  friction;  whilst,  on  the  other  side,  the 
shape  of  the  plug  sufficiently  secures  a  steady  and  equal  motion. 

If  experience  can  corroborate  a  suggestion,  I  must  add,  that  I  have 
had  a  pair  of  callipers,  made  on  this  principle,  in  daily  use  for  above  a 
year,  and,  though  out  imperfectly  finished,  they  exceed  in  smoothness  of 
movement  any  drawing-compasses  that  I  have  ever  examined. 

Aexold  Caflisch. 
Oldham,  May,  1854. 


SOCIETY  OF  INVENTORS. 

I  have  to  suggest  the  formation  of  a  Society  of  Inventors  for  mutual 
co-operation,  upon*  the  following  plan.  Qualification  for  membership  to 
be  the  invention  of  some  useful  article,  however  simple.  Any  inven- 
tions by  members  of  the  society  to  be  submitted  to  a  committee  of  not 
more  than  three  persons ;  and,  upon  the  recommendation  of  these  ex- 
aminers, any  necessary  experiments  to  be  made  upon  the  proposed 
improvement,  and  provisional  protection  taken  out.  One-half  the  result- 
ant profit  to  go  to  the  inventor;  the  other  half  to  the  society. 

I  have  been  led  to  make  this  suggestion,  by  observing  the  various 
patents  taken  out  for  articles  or  improvements  fancied  to  be  new.  For 
instance,  there  is  the  Venetian  Gondola,  patented  by  Mr.  Lipscombe, 
and  detailed  at  page  282  of  the  sixth  volume  of  the  Practical  Mechanic's 
Journal.  Again,  the  pegs  in  the  American  thrashing  machine  are 
described  by  Isaiah  in  speaking  of  a  new  thrashing  instrument  having 
teeth. 

Tyddyn-MoM,  3fay,  1854.  C.  Eutlee  Clough. 

[Co-operation,  as  a  means  of  giving  stirring  life  to  dormant  invention, 
has  been  often  discussed,  and  such  discussions  have  well  nigh  dispelled 
the  fallacy  upon  which  the  scheme  is  built.  There  are  many  reasons 
why  all  such  means  of  aiding  helpless  inventors  cannot  succeed.  The 
committee  would  at  first  be  overwhelmed  with  baseless  schemes,  and 
every  one  whose  ideas  were  rejected  would  consider  himself  an  ill-used 
person.  Then,  again,  we  are  convinced  that  not  even  three  persons 
could  be  found  to  agree  upon  a  vast  majority  of  the  things  laid  before 
them,  and  there  would  thus  be  internal  dissensions  as  well  as  external 
grumblings  and  jealousies.  We  are  persuaded  that  individual  enterprise 
alone  can  be  made  available  for  turning  theoretical  invention  into  prac- 
tical fact ;  and  in  defiance  of  the  outcry  as  to  the  difficulties  of  poor 
inventors,  good  inventions  do  come  out,  and  do  become  engrafted  on  the 
stock  of  the  practical  knowledge  accumulated  by  the  world.  There  are 
undoubtedly  numerous  cases  of  hardship  recorded  in  the  struggles  of 
inventors,  and  a  helping  hand  would,  and  often  does,  afford  needful  relief. 
Bat  the  system  of  testing  examination,  although  it  might  at  first  attract 
certain  classes  of  weak  inventors,  is  in  opposition  to  the  spirit  of  the 
present  age.  Its  effect  here  would  be  on  the  comparatively  small  and 
private  scale,  exactly  what  the  existing  government  examination  of  the 
United  States  now  is — perhaps  the  worst  administered  protective  system 
in  the  world. 

Our  correspondent's  instances  of  assumed  re-inventions  might  have 
been  better  chosen.  Whatever  may  be  the  merits  or  otherwise  of  Mr. 
Lipscomhe's  proposed  form  of  ships,  it  is  certain  that  the  gondola  does 
not  bear  upon  it.  Small  boats  of  the  class  have  long  been  known ;  it  is 
the  practical  development  of  the  system  in  its  application  to  ships 
wherein  lies  the  merit,  if  merit  it  possesses,  of  the  design.  The  scrip- 
tural "teeth"  are  really  too  far-fetched; — if  we  admit  evidence  of 
publicity  like  this,  there  will  verily  be  nothing  new  under  the  sun. 
But  even  supposing  these  two  cases  to  be  really  re-inventions,  it  is  by 
no  means  clear  to  us,  that  the  board  of  three  would  have  been  any  safe- 
guard.—Eo.  P.  M.  Journal] 


THE  ATTRACTION  OF  GRAVITATION. 

There  is  one  point  in  connection  with  this  theory  which  I  have  never 
been  able  to  reconcile  with  the  laws  generally  laid  down  relating  to  it. 
First  and  foremost  is  this,  that  every  particle  of  matter  attracts  every 
other  particle,  and  that  in  the  inverse  ratio  of  the  square  of  the  distance. 
So  that  if  we  compare  the  earth  and  a  leaden  ball,  we  say,  every  atom  of 
the  earth  attracts  every  atom  of  the  ball,  and  the  sum  of  all  the  attrac- 
tions of  the  earth  attracts  every  atom  of  the  ball ;  and  the  weight  of  the 
ball  will  be  according  to  the  quantity  of  atoms  attracted.  It  is  also  in- 
ferred that  the  centre  of  attraction  is  the  centre  of  gravity.  Calculations 
are  made  upon  this  theory,  accordingly.  The  attraction  of  the  earth  on 
the  moon,  in  reference  to  the  attraction  on  a  body  at  the  surface,  has 
been  computed — reckoning  at  4,000  miles  the  semi-diameter  of  the 
earth — and  found  to  be  correct.     And  so  on  for  many  satellites. 

Of  course,  it  is  of  no  use  disputing  these  calculations;  but  how  can 
it  be  ?  It  is  evident  to  my  mind,  that  the  point  of  attraction  is  consider- 
ably less  than  the  semi-diameter  of  the  earth  for  a  body  at  the  surface. 
An  approximation  to  where  that  point  would  be,  might  be  deduced  in 
this  manner : — From  the  general  law  laid  down,  it  is  evident  that  the 
centre  of  gravity  of  the  hemisphere  immediately  under  our  feet  attracts 
a  body  on  the  surface  much  more  than  the  centre  of  the  opposite  hemi- 
sphere ;  in  fact,  just  inversely  as  the  distance  of  these  two  points  from 
that  body.  These  two  points  being  at  equal  distances  from  the  centre 
of  the  earth,  and  one  pulling  more  than  the  other,  must,  combining  the 
two,  throw  the  point  considerably  nearer  one  than  the  other.  How  much 
out  of  the  centre  would  depend  on  the  density  of  the  earth  at  the  centre, 
compared  with  the  circumference.  Of  course,  the  difference  of  attrac- 
tion of  the  two  hemispheres  would  be  inconsiderable  at  the  moon,  and 
might,  therefore,  be  taken  at  the  centre  for  that  distance. 

A  question  is  sometimes  asked,  bearing  on  this  subject : — If  a  hole 
were  made  through  the  earth,  and  a  stone  let  fall,  what  would  become 
of  it?  Vibrate,  and  at  last  settle  at  the  centre.  Undoubtedly.  But  let 
us  see  what  state  it  is  in,  in  that  position.  After  it  leaves  the  hand,  it 
descends  rapidly,  but  not  with  an  increasing  attraction,  as  it  would  do 
exterior  to  the  earth  ;  because  it  is  leaving  a  mass  of  matter  behind  it 
pulling  it  upwards,  causing  a  less  and  less  attraction,  until  it  reaches 
the  centre,  where  there  will  be  no  attraction  at  all,  and  the  slightest 
force  will  be  sufficient  to  move  it  on  one  side.  If  the  earth  were  much 
denser  at  the  centre,  it  might  possibly  descend  with  an  increased  attrac- 
tion, but  certainly  not  in  the  ratio  of  the  square  of  the  distance ;  and  at 
the  centre  it  would  be  in  exactly  the  same  position  as  a  ball  in  the 
middle  of  a  room,  attached  to  india-rubber  bands,  which  are  attached 
to  the  sides  of  the  room ;  in  which  case  the  ball  would  be  free  to  move 
in  the  centre,  but  the  further  it  was  pulled  to  one  side,  the  greater  would 
be  the  attraction  to  the  centre. 

Leeds,  May  18,  1854.  E.  B. 

SIMPLE  GOLD  ORE  CRUSHER. 
The  accompanying  sketch  shows  how  Berdan's  gold  ore  crushing  sys- 
tem* may  be  simply  and  economically  carried  out  in  practice.     For  the 
pulverizing  chamber  I  employ  a  common  iron-boiler,  A,  fastened  between 


two  end  cross  pieces  of  timber,  u,  by  long  connecting  bolts,  like  a  piece 
of  beef  in  a  cradle  spit.  The  cross  timbers  serve  to  carry  the  inclined 
end  spindles,  forming  the  axis  on  which  the  whole  is  made  to  turn,  with 
the  crushing  balls  inside  the  vessel,  A.  The  driving  power  may  be  a 
horse,  working  a  whimsey. 

Tydch/n,  Mold,  April,  1854.  C.  Butler  Clough. 

*  Described  at  page  173,  Part  CO,  P.  M.  Journal. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


THE  ROYAL  INSTITUTION. 

Friday,  Jan.  27,  1854. 

Col.  Philip  Yorke,  F.R.S.,  Pres.  Chem.  Soc,  in  the  Chair. 

John  Tyndall,  Esq.,  Ph.  D.,  F.R.S.,  Professor  of  Natural  Philosophy  in  the 
Royal  Institution,  delivered  his  promised  discourse  "On  the  Vibration  and  Forces 
produced  by  the  Contact  of  Bodies  having  Different  Temperatures."     He  com- 
menced by  detailing  the  history  of  the  observation  of  the  very  singular  and  unlooked- 
for  phenomena  under  Dotice.     In  1805,  M.  Schwartz,  an  inspector  of  one  of  the 
smelting  works  of  Saxony,  undesignedly  placed  a  cup-shaped  mass  of  hot  silver 
upon  a  cold  anvil,  and  was  surprised  to  find  that  musical  tones  proceeded  from  the 
mass.     Shortly   afterwards,   the  fact  was   communicated  to  Professor  Gilbert  of 
Berlin,  who,  upon  visiting  the  works,  successfully  performed  the  experiment.     But 
it  was  not  until  1829,  when  Mr.  Arthur  Trevelyan,  whose  attention  had  been 
independently  drawn  to  the  phenomena,  was  induced,  by  Dr.  Reid  of  Edinburgh, 
to  pursue  the  subject;  and   the  results  appear  in  the  Transactions  of  the  Royal 
Society  of  Edinburgh.     Soon  after  this,  Professor  Faraday  took  up  the  matter, 
and,  in  a  Friday  evening  lecture,  expanded  and  further  established  the  explanation 
which  had  been  propounded  of  the  cause  of  the  sounds.     He  referred  them  to  the 
tapping  of  the  hot  mass  against  the  cold  one  underneath  it,  the  taps  being,  in  many 
cases,  sufficiently  quick  to  produce  a  high  musical  note.     The  alternate  expansion 
and  contraction  of  the  cold  mass,  at  the  points  where  the  hot  rocker  descends  upon 
it,  Faraday  regarded  as  the  sustaining  power  of  the  vibrations.     The  then  ascer- 
tained superiority  of  lead,  he  ascribed  to  its  greater  expansibility,  combined  with  its 
feeble  power  of  conduction,  which  latter  prevented  the  heat  being  quickly  diffused 
through  the  mass.     Since  this  time,  the  very  singular  fact  thus  brought  before  the 
attention  of  the  scientific  world  has  attracted  the  labours  of  Professor  J.  D.  Forbes 
of  Edinburgh  (who  happened  to  be  present  at  this  discourse  of  Faraday's),  and  the 
results  of  his  fresh  observations  were  communicated  to  the  Royal  Society  of  Edin- 
burgh in  1S33.  lie  rejects  the  explanation  given  by  Faraday,  and  refers  the  vibrations 
to  "  a  new  species  of  mechanical  agency  in  beat" — a  repulsion  exercised  by  the 
heat  itself  in  passing  from  a  good  conductor  to  a  bad  one.     Unfortunately  for  his 
theory,  he  laid  down  some  general  laws  which  he  assumed  to  have  been  established 
by  his  numerous  experiments.     These  laws  were  stated  to  be — first,  that  the  vibra- 
tions never  take  place  between  substances  of  the  same  nature.     This,  however,  the 
lecturer  completely  refuted  by  experiments  with  thin  plates,  instead  of  blocks  of 
metal.     Vibrations  were  thus  obtained  with  iron  on  iron,  copper  on  copper,  brass 
on  brass,  zinc  on  zinc,  silver  on  silver,  and  tin  on  tin.     The  second  law  asserted 
that  both  substances  must  be  metallic.     But  Professor  Tyndall  demonstrated,  by 
the  production  of  very  audible  musical  tones,  that  this  law  also  was  not  tenable. 
Rockers  of  silver,  copper,  and  brass,  placed  upon  the  natural  edge  of  a  prism 
of  rock  crystal,  gave  distinct  tones;  on  the  clean  edge  of  a  cube  of  fluor  spar  the 
tones  were  still  more  musical;  while  on  a  mass  of  rock  salt  the  vibrations  were 
very  forcible.     Upwards  of  twenty  non-metallic  substances  had  been  examined 
by  the  lecturer,  and  distinct  vibrations  obtained  with  every  one  of  them.     He 
then  went  on  to  examine  the  third  general  law  laid  down,  namely,  that  the  vibra- 
tions take  place  with  an  intensity  proportional  (within  certain  limits)  to  the  differ- 
ence of  the  conducting  powers  of  the  metals  for  heat,  the  metal  having  the  least 
conducting  power  being  necessarily  the  coldest.     The  refutation  of  this  law  was 
of  a  logical  kind,  as  was,  principally,  its  attempted  establishment  by  Professor 
Forbes.     The  lecturer,  however,  furnished  very  cogent  reasons  for  its  non-recep- 
tion, and  maintained  that  all  the  experiments  adduced  by  that  gentleman  against 
the  theory  supported  by  Professor  Faraday  appear,  when  duly  considered,  to  be 
converted  into  strong   corroborative  proofs  of  the  correctness  of  the  views  of  the 
philosopher  last  mentioned.     In  the  course  of  the  evening,  the  lecturer  expressed 
an  opinion,  that  although  the  elimination  of  such  general  laws  as  had  been  men- 
tioned did  not  appear  to  be  founded  on    fact,  the  labours  of  Professor  Forbes  and 
others,  in  the  direction  of  analogous  experiments,  would  be  conducive  to  increased 
knowledge  of  the  laws  pertaining  to  heat. 

Friday,  February  3. 
Eight  Hon.  Baron  Parke,  V.P.,  in  the  Chair. 
11  On  the  Transmission  of  Electricity  by  Flame  and  Gases,'*  by  W.  R.  Grove, 
Esq.,  Q.C.,  F.Pt.S. — After  paying  a  just  tribute  of  praise  to  the  memory  of  Stephen 
Grey,  a  pensioner  of  the  Charter  House,  who,  in  1730,  was  led,  by  pursuing  a 
series  of  ingenious  experiments,  to  the  important  discovery,  that  bodies  might  be 
divided  into  two  classes — conductors  and  non-conductors  of  electricity;  and  refer- 
ring to  his  own  communication  to  the  members  on  a  Friday  evening  in  1852,  re- 
lative to  his  researches  on  the  disruptive  discharge  of  electricity  (Phil.  Trans., 
1852,  p.  S7),  he  showed,  by  experiment,  that  the  effects  of  rarefaction  on  gases 
(as  by  the  air-pump)  tend  to  render  the  disruptive  discharge  more  facile,  and  to 
enable  electricity  of  the  same  degree  of  intensity  to  pass  across  much  larger  spaces 
than  it  would  when  transmitted  across  gases  in  a  dense  state.  The  next  inquiry 
he  entered  upon  was,  whether  the  effect  of  rarefaction  by  heat  is  the  same  as  that 
by  mechanical  attenuation;  and  heated  gas  was  shown  to  facilitate  the  disruptive 
discharge  of  electricity.  So  strikingly  was  this  evidenced  with  flame,  that  when  the 
flame  of  a  spirit-lamp  was  held  near  the  terminal  point  of  the  coil  apparatus  of 
Kuhmkorff  (the  coatings  of  a  Leyden  phial  being  connected  with  the  secondary 
coil,  and  the  terminals  being  separated  to  a  distance  far  beyond  that  at  which  the 
I  spark  would  pass  in  cold  air),  the  spark  darted  to  and  along  the  margin  of  the 
flame,  and  could  be  curved  or  twisted  about  in  any  direction,  at  the  will  of  the  ex- 


perimenter, giving  a  perfect  illustration  of  the  crooked  form  of  lightning,  and  of 
the  probable  reason  why  it  does  not  pass  in  straight  lines,  the  temperature  of  the 
air  being  different  at  different  points  of  its  passage,  and  much  uf  this  variation  of 
temperature  being,  in  all  probability,  occasioned  by  the  mechanical  effects  on  the 
air  of  the  discharge  itself.  Flame  had  been  observed  to  conduct  better  in  one 
direction  than  in  another,  and  the  question  arose,  will  flame  produce  or  generate  a 
voltaic  current?  M.  Hankel  and  M.  Buff  had  published  papers,  showing,  by  the 
use  of  highly-sensitive  galvanometers,  a  current,  apparently  produced  by  flame, 
which  passes  from  the  upper  to  the  lower  part  of  the  flame.  The  lecturer  had, 
independently,  arrived  at  similar  conclusions;  and  was  led  to  think  that,  as  in  the 
flame  of  the  blowpipe,  the  direction  or  line  of  combustion  is  more  definite  than  in 
ordinary  flame,  he  might  get  more  definite  results.  He  did  so,  and  obtained  what 
he  calls  the  flame  current  proper,  moving  from  the  root  towards  the  point  of  the 
blowpipe  flame — the  best  points  for  placing  the  collecting  spirals  of  platinum, 
being  for  the  one  a  little  above  the  root  or  base  of  the  blue  cone,  and,  for  the  other, 
on  the  full  yellow  flame,  a  little  beyond  the  apex  of  the  blue  cone.  As  the  latter 
metal  is  much  more  heated  than  the  former,  the  thermo-flame  current  is  opposed 
to,  and  though  it  by  no  means  destroys,  it  tends  to  weaken  the  effect  of,  the  flame 
current  proper.  If,  then,  this  metal  be  cooled,  we  should  have  two  currents  co- 
operating instead  of  conflicting;  and,  by  adopting  the  ingenious  experiment  of 
replacing  the  more  heated  metal  by  a  capsule  of  platinum  filled  with  water,  the 
correctness  of  this  reasoning  was  demonstrated;  and  still  more  visibly  so,  by  asso- 
ciating a  number  of  jets  with  a  number  of  collecting  plates  of  platinum  under 
analogous  circumstances.  Though  speaking  with  some  reserve  on  the  theory  of 
the  phenomenon,  the  lecturer  could  see  no  objection  to  its  being  regarded  as  a 
current  produced  by  chemical  action;  the  platinum,  at  the  commencement  of 
action,  representing  the  zinc,  which  burns  or  combines  with  oxygen;  that,  at  the 
conclusion,  representing  the  platinum,  or  the  points  where  chemical  action  con- 
cludes, and  a  tendency  to  reduction  or  deoxidation  is  manifested.  The  distinction 
being,  that  the  generative  chemical  action,  instead  of  taking  place,  as  in  the 
ordinary  battery,  only  at  the  zinc  surface,  and  being  simply  transmitted  by  the 
electrotype,  takes  place  through  the  intervening  section  of  rlaine ;  and  thus,  within 
certain  limits,  the  intensity  of  the  electricity  increases  with  the  distance  of  the 
plates,  instead  of  decreasing,  as  in  the  ordinary  battery. 

February  10. 
Eight  Hon.  Baron  Parke,  V.P.,  in  the  Chair. 
Professor  Owen,  F.R.S.,  "  On  the  Structure  and  Homologies  of  Teeth." 
It  is  scarcely  possible,  in  a  condensed  notice,  to  give  any  very  accurate  idea  of 
this  profound  discourse,  every  sentence  of  which  might  form  a  text  for  elucidation. 
The  delivery  of  such  a  lecture  on  the  least  vitalized  of  animal   parts,  proves  the 
advance  that  has  been  made  in  comparative  anatomy.     After  defining  the  hard 
body  called  a  tooth,  and  showing  teeth  to  be  peculiar  to  the  vertebrata,  the  Pro- 
fessor explained  many  of  their  very  numerous  varieties,  as  to  number,  size,  form, 
structure,  position,  and  mode  of  attachment,  as  they  may  be  adapted  for  seizing, 
tearing,   dividing,   pounding",   or  grinding  the  food.      In  some  species  they  are 
modified,  to  serve  as  formidable  weapons  of  offence  and  defence;  in  others,  as  aids 
of  locomotion,  means  of  anchorage,  instruments  for  uprooting  or  cutting  down 
trees,  or  for  transport,  and  working  of  building  materials.     They  are  characteristic 
of  age  and  sex;  and  in  man,  they  have  relations  subservient  to  beauty  and  to 
speech.     He  showed  the  reason  why  the  study  of  them  was  interesting  and  im- 
portant to  the  physiologist  and  the  observer  of  nature,  whether  recent  or  ancient. 
The  several  varieties  in  fishes,  reptiles,  and  the  mammalia  were  then  enumerated, 
and  their  difference  of  structure  explained.     True  teeth,  implanted  in  sockets,  are 
confined,  in  the  mammalian  class,  to  the  maxillary,  premaxillary,  and  mandibular, 
or  lower  maxillary  bones,  and  form  a  single  row  in  each.     They  may  project  only 
from  the  premaxillary  bones,  as  in  the  narwhal ;  or  only  from  the  lower  maxillary 
bone,  as  in  ziphius;  or  be  apparent  only  in  the  lower  maxillary  bone,  as  in  the 
cachalot ;  or  be  limited  to  the  superior  and  inferior  maxillaries,  and  not  present  in 
the  premaxillaries,  as  in  the  true  ruminants,  and  most  bruin.     In  the  dolphins 
and  armadillos,  the  teeth  are  very  numerous,  and  have  a  sameness  of  form.     In 
almost  all  other  mammalia,  particular  teeth  have  special  forms  for  special  uses. 
Thus  the  front  teeth,  from   being  commonly  adapted  to  effect  the  first  coarse 
division  of  food,  have  been  called  cutters,  or  i/icisurs;  and  the  back  teeth,  which 
complete  its  comminution,  grinders,  or  molars;  large  conical  teeth,  situated  behind 
the  incisors,  and  adapted,  by  being  nearer  the  insertion  of  the  biting  muscles,  to 
act  with  greater  force,  are  called  holders,  tearers,  laniaiies,  or,  more  commonly, 
canine  teeth,  from  being  well  developed  in  the  dog  and  other  carnivora,  although 
they  are  given,  likewise,  to  many  vegetable  feeders,  for  defence  or  combat;  e.g., 
musk  deer.     After  showing  that  the  modifications  of  the  crown  of  the  molar  teeth 
are  those  that  are  most  intimately  related  to  the  kind  of  food  of  the  animal  pos- 
sessing them,  and  detailing  the  many  other  special  names  which  the  teeth  have 
received,  besides  incisors,  &c,  he  pointed  out  how  the  philosophical  course  of  the 
knowledge  of  nature  tends  to  explode  needless  terms  of  art,  invented  for  unimpor- 
tant varieties,   and   to  establish  and  fix  the  meaning  of  those  words  that  are  the 
signs  of  determinate  species  of  things.     He  remarked  that  most  zoologists,  both  at 
home   and  abroad,   had   adopted  the  Cuvierian  system  of  formulizing  the  molar 
teeth.     He  had  ascertained  that  truly  homologous  teeth  are  determined,  like  other 
parts,  by  their  relative  position,  by  their  connections,  and  by  their  development. 
Hie  teeth  of  one  side  of  the  jaw  repeat,  are  answerable  to,  or  are  humotypes  of  the 
teeth  on  the  other  side;  and  those  in  the  upper  jaw  usually  correspond,  in  like 
manner,  to  those  iu  the  uuder  jaw.     After  observing  that  those  teeth  which  are 
implanted  in  the  premaxillary  bones,  and  in  the  corresponding  part  of  the  lower 
jaw,  are  called  "  incisors,"  whatever  be  their  shape  or  size;  that  the  tooth  in  the 
maxillary  bone,  which  is  situated  at,  or  near  to,  the  suture,  with  the  premaxillary, 
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b  the  "canine,"  as  is  also  that  tooth  in  the  lower  jaw,  which,  in  opposing  it, 
passes  in  front  of  its  crown  when  the  mouth  is  closed;  that  the  first-formed  in- 
cisors and  canines  are  deciduous;  and  that,  with  regard  to  the  other  teeth,  their 
true  nature  and  homologues  are  determinable  by  developmental  characters  exclu- 
sively; the  first  set  being  the  deciduous  molars,  which  are  replaced  by  the  premo- 
lars, and  the  more  posterior  teeth,  which  are  not  so  replaced,  but  succeed  each 
other  horizontally,  being  the  molars,  properly  so  called; — he  suggested  a  formula, 
for  the  expression  of  the  particular  teeth  in  any  animal,  more  convenient  than  the 
common  verbal  description.  He  gave,  as  an  example,  what  lie  considered  the 
typical  dentition  in  the  hog: — 

4  —  4         3-3 
P  -, F>   mn — o=4i; 


J  — 3' 


1  —  1 
3_3'    C  ITZi"    -  4_4' 

where  (  stands  for  "  incisors,"  c  for  "  canine,  &c. 

By  the  logic  introduced  by  him,  we  are  enabled,  with  the  same  scientific  cer- 
tainty as  that  whereby  we  recognize  in  the  middle  toe  of  the  foot  the  homologue  of 
that  great  digit  which  forms  the  whole  foot,  and  is  encased  by  the  hoof  in  the  horse, 
to  point  to  a  tooth  called  by  some  the  second  bicuspid  in  the  upper  jaw,  and  to  the 
first  molar  in  the  lower  jaw  of  man,  as  the  homologues  of  the  great  carnassial  teeth 
of  the  Lon  and  tiger,  and  so  on.  The  plain  and  simple  symbols  he  desires  to  be 
introduced,  form  certainly  a  great  step  in  the  right  direction.  He  concluded  by  re- 
marking that  each  year  s  experience  had  strengthened  his  conviction,  that  the  rapid 
and  successful  progress  of  the  knowledge  of  animal  structures,  and  of  the  generaliza- 
tions deducible  therefrom,  would  be  mainly  influenced  by  the  determination  of  the 
homology  of  parts  and  organs,  and  by  the  concomitant  power  of  condensing  the 
propositions  rehiring  to  them,  and  attaching  to  them  signs  or  symbols,  equivalent 
to  their  single  substructive  names;  they  would  then  render  unnecessary  the  end- 
less repetition  of  the  verbal  de6nition  of  the  part,  harmonise  conflicting  synonyms, 
serve  as  a  universal  language,  and,  at  the  same  time,  express  the  expositor's  mean- 
ing in  the  fewest  and  clearest  terms.  The  anatomist  would  find  it  to  his  advan- 
tage to  avail  himself  of  this  powerful  instrument  of  thought,  instruction,  and  dis- 
covery, from  which  the  chemist,  the  astronomer,  and  tLe  geometrician  have  obtained 
such  important  results. 

February  17. 
Baron  Parke  in  ttie  Chair. 

John  Conolly,  Esq.,  M.D.,  D.C.L.,  "  On  the  Characters  of  Insanity,"  began  by 
showing  that  all  the  forms  of  insanity  may  be  reduced  to  either  mania  or  melan- 
cholia, only  varying  in  degree,  mania  being  usually  ushered  in  by  a  change  in  the 
ordinary  habits  of  life.  Impatience  in  business,  irritability,  fits  of  silent  thought, 
inattention  to  appearances,  disregard  of  hours,  characterize  incipient  disorder.  In 
melancholia,  the  patient  thinks  himself  reduced  to  poverty,  and  without  hope  m 
this  world  or  the  next;  often  expressing  an  intention  to  destroy  himself,  and  some- 
times attempting  to  do  so.  Dr.  Conolly  proceeded  to  describe  a  form  of  insanity 
which,  he  informs  us,  is  getting  more  common  daily,  although  unknown  or  not  de- 
scribed a  few  years  ago.  It  appears  in  men  of  all  classes,  but  seldom  in  women. 
Its  causes  are  most  commonly  to  be  found  in  anxieties,  over-exertion  in  depressing 
circumstances,  reverses,  and  shocks.  In  some  instances,  intemperance,  and  in 
others,  violent  injuries  of  the  head,  induce  it.  Its  commencement  is  marked  by  a 
more  singular  disregard  of  ordinary  circumstances  and  of  prudential  habits,  than 
any  other  form  of  insanity.  Business  is  neglected,  new  pursuits  are  adopted, 
expense  is  needlessly  incurred  in  the  gratification  of  extravagant  fancies.  The 
patient  considers  himself  on  the  eve  of  possessing  great  wealth  and  high  rank. 
He  boasts  of  his  accomplishments,  and  speaks  of  vast  designs  which  he  is  to 
accomplish.  His  temper  becomes  capricious,  contradiction  or  doubt  exasperate 
him,  and  his  occasional  violence  alarms  his  family.  The  physician  finds  these 
mental  peculiarities  associated  with  a  peculiar  lingering  in  the  speech,  and  a  very 
slight  alteration  in  the  mode  of  walking;  but  his  patient  is  in  the  highest  spirits, 
and  acknowledges  no  consciousness  of  illness.  He  is  pleased,  however,  to  see  his 
physician,  pleased  to  go  from  home,  pleased  with  an  asylum,  if  placed  in  one,  and 
satisfied  for  a  time  with  everything.  Now  and  then  paroxysms  of  irritability  dis- 
turb him,  and  his  malady  makes  rapid  advances.  Sometimes,  however,  it  seems 
to  recede,  bat  always,  in  reality,  makes  progress  to  more  and  more  indistinct 
speech,  greater  loss  of  general  muscular  power,  and  increased  feebleness  of  mind. 
Nutrition  goes  on  well,  and  the  exhilaration  of  the  spirits  often  remains,  when  the 
patient  can  no  longer  walk  or  speak  so  as  to  be  understood.  Although,  with  care, 
Dr.  Conolly  considers  that,  in  these  cases,  the  patient's  life  may  be  prolonged  for 
several  years,  he  believes  this  form  of  insanity  to  be  incurable.  The  usual  deno- 
mination is  general  paralysis;  but  he  thinks  it  mi^ht  be  more  correctly  called  the 
paralysis  of  the  insane — never  having  known  it  to  exist  without  mental  disorder. 
After  advening  to  the  peculiar  form  of  insanity  in  old  age,  he  took  a  review  of 
the  divisions  of  the  disease,  which  have  been  based  on  mere  varieties  of  its  mode 
of  manifestation,  and  mentioned  many  of  these  manifestations,  some  of  which 
were  very  singular.  He  referred  to  these  for  a  definition  of  unsound  mind,  as  a 
mere  definition  of  insanity  seems  impossible.  Unsound  mind  being  the  converse 
of  sound  mind,  is  a  complicated  state;  for  soundness  of  mind  depends  on  the 
integrity  and  due  relation  to  each  other  of  many  faculties;  and  it  is  the  impair- 
ment of  this  integrity,  and  the  interruption  of  this  due  relation,  which  constitutes 
unsoundness  of  mind.  He  then  noticed  many  of  the  well-known  cases  of  ocular  and 
aural  hallucinations,  the  patient  being  sensible  of  them  ;  and  he  extended  this  kind 
of  illustration  toca*es  in  which,  not  the  senses,  bnt  the  memory,  or  even  the  affections 
or  propensities,  became  primarily  affected.  He  then  pi  an  ted  out  the  futility  of 
the  endeavour  at  acqniring  knowledge  of  the  subject  from  anatomy,  beyond  the 
fact  of  the  connection  of  the  nervous  tissues  with  mental  states ;  but  we  are  totally 
arable  to  see  whence  arises  the  particular  inspiration  of  the  painter  or  the  sculptor, 
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the  reasonings  of  the  philosopher  or  the  calculations  of  the  astronomer.  He  con- 
cluded a  very  interesting  discourse  by  remarking,  that  all  vehement  passions,  and 
mere  worldly  ambition,  and  frettings,  and  annoyings,  and  jealousies,  and  care,  and 
fits  of  wild  impulsive  enthusiasm,  however  directed,  carry  tumult  into  the  brain, 
and  lead  to  madness;  and  that  well-ordered  affections,  well-directed  aspirations, 
worthy  and  practicable  objects,  the  pursuit  of  truth,  and  the  desire  to  do  good, 
exercise  and  do  not  discompose  the  understanding.  "  Patience,"  he  said,  tl  under 
trials,  which  must  come  to  all.  and  a  trustful  hope  of  a  higher  life  after  this  life 
— these  things  do  not  lead  to  mental  derangement." 

February  24. 
Sir  John  P.  Boileau,  Bart.,  in  the  Chair. 
Henry  Bence  Jones,  Esq.,  M.A.,  M.D.,  F.R.S.,  "  On  the  Acidity,  Strength,  and 
Sweetness  of  different  Wines."  This  discourse  was  intended  to  exhibit,  in  numer- 
ous statistical  tables,  the  results  of  an  immense  number  of  analyses  made  by  the 
lecturer  of  the  many  wines,  spirits,  and  malt  liquors  imported  into,  or  manufac- 
tured in  this  country.  In  the  course  of  it,  he  detailed  the  means  he  adopted  of 
arriving  at  the  results,  and  exhibited  many  of  them  to  the  audience.  The  lecture 
was  of  too  technical  a  character  to  deal  with  except  in  extenso ;  but  this  would  be 
profitless  and  uninteresting,  when  the  lecturer  declared  that  we  are  not  in  a  posi- 
tion to  determine  whether  a  wine  is  adulterated  or  not,  or  to  estimate  accurately 
the  action  of  wine  or  beer  on  the  system.  One  result  he  has  arrived  at,  however, 
shows  that  the  common  taste  has  selected  for  its  ordinary  beverage  those  fermented 
drinks  which,  from  the  small  quantity  of  acid  in  them,  we  might  a  priori  have 
judged  should  have  been  those  to  be  selected.  The  quantity  of  alkali  required  to 
neutralize  a  measure  equal  to  1,000  grains  of  water  was — 

In  Rum,  0-15  grs,  to  0*30 

In  Brandy, 0-15    "    to  0"G0 

InPaleAle, 0"90    "    to  1*65 

In  Porter,  1-80     "    to  2'10 

In  Stout, 1-35     "    to  2'25 

In  Port  Wine, 2-10    "    to  2'5o 

Sherry,  claret,  champagne,  Rhine  wine,  contain  more  acidity,  although  sherry  has 
considerably  less  than  the  others  named.  The  wines  were  all  stated  to  be  more 
acid  than  the  malt  liquors.  In  his  series  of  experiments  regarding  the  sweetness 
of  wines,  &c,  Dr.  Jones  has  very  successfully  made  use  of  the  polariscope  in  an 
ingenious  manner.  The  strength  of  the  different  liquids  was  tested  by  an  alcoholo- 
meter, invented  by  M.  Geister,  of  Bonn,  which  depends  on  the  tension  of  the  va- 
pour of  the  fluid  to  be  examined  forcing  up  a  column  of  mercury.  An  instrument 
was  exhibited,  and  its  action  explained,  and  it  very  deservedly  received  great  atten- 
tion. Towards  the  conclusion  of  his  discourse,  the  lecturer  observed  that  each 
wine,  like  each  fruit,  has  probably  its  own  peculiar  volatile  principles;  and  as  art 
has  succeeded  in  imitating,  if  not  in  actually  forming,  the  odoriferous  principles 
of  many  fruits,  as  the  pear  (acetate  of  oxide  of  amyl),  of  the  pine  apple  (butyric 
aether),  &c,  so  doubtless  the  characteristic  essences  of  wines  will  before  long  be 
artificially  prepared. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
April  25,  1854. 
Conclusion  of  discussion  on  "  Ruthven's  Propeller." 

May  2. 
"  On  "Water-Meters,"  by  Mr.  D.  Chadwick. 
After  the  meeting,  Mr.  Carr  exhibited  models  of  his  Railway  Crossing. 

May  9. 
"  Description    of  the  Sliding    Caisson  at  Her  Majesty's   Dockyard,  Keyham, 
Devon,"  by  Mr.  W.  Fairbairn. 

May  16. 
"  On  the  Fatigue  and  consequent  Fracture  of  Metals,"  by  Mr.  F.  Braithwaite. 


SOCIETY  OF  ARTS. 
May  3. 

"  On  the  Decimalization  of  Coins  and  Accounts,"  by  Mr.  W.  Miller,  cashier, 
Bank  of  England. 

MAY  10. 
11  On  a  new   Smoke-consuming  and    Economical  Fireplace,  with  additions  for 
obtaining  the  healthful  warming  and  ventilation  of  houses,"  by  Dr.  Neil  Arnott. 

May  17. 
"  On  Visual  Education  as  applied  to    Geology ;    illustrated  by  diagrams  and 
models  of  the  Geological  restorations  at  the  Crystal  Palace,"  by  Mr.  B.  Water- 
house  Hawkins,  F.G.S.,  F.L.S. 

MECHANICAL  ENGINEERS. 
Birmingham,  January  25,  1854. 
The  Annual  Report  of  the  Council  was  read,  showing  the  number  of  members  for 
the  past  year  to  be  216,  of  whom  thirteen  are  honorary,  and  three  graduates.  Mr. 
W.  Fairbairn  took  his  seat  as  president  for  the  ensuing  year,  when  the  business  was 
commenced  by  the  reading  of  a  paper,  "  On  an  Improved  Water-Met er,"  by  Mr.  C, 
W.  Siemens. 

"  On  an  Improved  Locomotive  Engine,"  hy  Mr.  Joseph  Beattie. 

"  On  Berdan's  Crushing  and  Amalgamating  Machine,"  by  the  Secretary. 
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MONTHLY  NOTES. 


AMERICAN  NOTES,  BY  OUR  OWN  CORRESPONDENT. 

Engines  of  War— The  Caloric  Ship  .Ericsson  — The  William  Norris,  six-days  New 
York  and  Liverpool  Steamer—  Mi'.  Tothill,  the  Marine  Designer— Manufacture  of 
Iron  direct  from  the  Ore— Sleam  Ferry-boat  Explosion— Corrugated  Boilers— Corn- 
ish Pumping-Engines  in  America— The  New  York  Exhibition — Barnhill's  Tubular 
Boiler — Pacific  Railway — Portable  Reciprocating  Saw-mill. 

To  the  foreign  correspondence  of  some  "Western  commercial  paper  belongs  the 
credit  of  recently  originating  a  most  astonishing  series  of  wonderful  inventions  in 
the  art  of  destruction,  purporting  to  have  been  received  from  England.  Terrific 
engines  of  death  were  to  dive  under  water,  and  nail  powder  flasks  to  the  bottoms 
of  an  enemy's  ships,  mount  into  the  regions  of  the  clouds,  and  let  fall  tons  of  bomb- 
shells on  some  particularly  obstinate  city ;  cr  if  content  to  follow  more  closely  the 
ordinary  military  and  naval  practice,  to  charge  with  unerring  aim  across  the  heav- 
ing surface  of  the  Baltic,  and  punch  holes  ad  infinitum  in  the  component  purts  of 
any  fleet  within  range  of  the  telescope.  These  allies,  with  many  others  of  similar 
stamp,  were  said  to  be  in  the  interest  of  the  liberal  governments ;  and  there  could 
remain  no  doubt  that  the  Russian  Emperor,  whether  moderated  in  spirit  or  other- 
wise, would  be  compelled  to  attend  the  funeral  of  all  his  subjects,  and  to  see  the 
northern  portions  of  Europe  and  Asia  completely  paved  with  cannon  balls  from  the 
balloon  batteries.  Some  other  enterprising  reporter  of  mechanical  improvements, 
however,  received  information  that  the  autocrat  had  also  kept  up  with  the  times, 
and  had  contracted  with  some  valorous  engineer  for  the  annihilation  of  all  offensive 
vessels  at  a  commission  of  some  5  per  cent,  on  their  prime  cost.  Ridiculous  as 
these  reports  may  appear,  they  have  been  greedily  taken  and  endorsed  by  many  of 
the  most  prominent  papers  in  the  Union,  and  are  at  this  moment,  it  may  be  pre- 
sumed, firmly  believed  by  the  whole  editorial,  and  possibly  by  the  mass  of  the  read- 
ing community.  The  cuse  is  perhaps  paralleled  hy  a  Scotch  account  of  the  first 
steam  frigate,  which  was  published  as  being  300  feet  long,  200  feet  wide,  13  feet 
th:ck  at  the  sides,  carrying  any  quantity  of  guns  of  all  sizes,  and,  to  repel  boarders, 
discharged  100  gallons  of  boiling  water  per  minute  in  the  faces  of  the  intruders — 
brandished  regularly  by  mechanism  300  cutlasses  over  her  gunwales,  and  worked 
"  also  an  equal  number  of  heavy  iron  pikes,  of  great  length,  darting  them  from 
her  sides  with  prodigious  force,  and  withdrawing  them  every  quarter  of  a  minute." 
What  renders  this  description  of  our  first  clumsy  and  very  imperfect  steam-frigate 
the  more  ludicrous  is  the  fact,  that  it  appeared  in  a  "  Treatise  on  the  Steam-En- 
gine,"  and  was,  or  should  have  been,  written  by  one  who  had  some  experience  and 
judgment  in  mechanical  matters. 

The  experiments  on  the  caloric  ship  Ericsson  have  been  stopped  by  a  most  un- 
expected accident — no  less  than  the  sinking  of  the  ship  in  a  sudden  squall,  for 
which  she  was  at  the  mrment  entirely  unprepared.  She  had  been  down  the  har- 
bour on  a  short  trial  trip  with  a  small  party  of  ladies  and  gentlemen,  on  the  27th 
of  April,  when  a  severe  and  sudden  local  storm,  which  did  serious  damage  to  other 
shipping  in  the  vicinity,  hove  her  down  and  filled  her  with  water,  through  a  large 
open  port.  An  immersion  of  several  days  will  probably  seriously  damage  her  ma- 
chinery, which  is  much  to  be  regretted  at  this  time,  as  her  engines  are  reported  to 
have  been  working  successfully — much  more  so  than  heretofore.  Her  paddle- 
wheels,  it  will  be  recollected,  are  32  feet  in  diameter.  Willi  a  strong  fair  wind, 
she  made  a  maximum  of  between  12  and  13  revolutions,  outsailing  a  powerful 
steam-tug,  which  was  taking  a  h?avy  merchant  ship  up  the  harbour.  The  cap- 
tain of  the  tug  estimates  that,  with  the  aid  of  the  wind,  he  was  moving  his  load 
nine  miles  per  hour  through  the  water.  The  Ericsson  was  quite  light — perhaps 
too  much  so — to  be  in  perfect  trim. 

The  William  Karris,  the  light  steam-ship  which  was  to  run  from  New  York 
to  Liverpool  in  six  days,  is  labouring  under  pecuniary  embarrassments,  which  will 
probably  terminate  in  her  assuming  some  very  mediocre  position  in  the  steam  ma- 
rine of  the  country.  Her  hull,  nearly  finished,  has  lately  been  sold,  under  execu- 
tion, for  27,000  dols.,  and  will  probably  be  fitted  with  one  or  a  pair  of  engines  of 
moderate  size,  for  general  purposes.  The  very  powerful  engine  and  boilers  which 
were  in  preparation  will  doubtless  be  adapted  to  some  other  steamer.  As  inti- 
mated in  a  former  letter,  this  vessel  would  have  been  evidently  very  fast,  but  far 
too  slight  to  suit  our  general  views  of  ocean  architecture. 

The  iron  screw  steam-ship  City  of  Glasgow,  which  left  Liverpool  on  the  1st  of 
March,  has  not  yet  been  beard  of;  and  the  certainty  that  this  fine  vessel,  with 
all  on  board,  are  at  the  bottom  of  the  ocean,  is  increased  by  the  lapse  of  every  addi- 
tional day.  Among  her  passengers  was  Edward  Tothill,  the  designer  of  the  engines 
of  some  of  our  most  successful  steam-vessels,  and  deservedly  ranked  amongst  our 
best  and  greatest  of  steam  engineers.  Mr.  T.  was  formerly  chief  engineer  of  the 
Morgan  Ironworks  in  New  York,  and  subsequently  connected  with  the  Allaire 
Works,  at  which  place  he  designed  the  James  Adger,  a  fast  steam-ship,  running 
between  New  York  and  Charleston,  and  considered  by  many  as  a  masterpiece  of 
engineering  perfection.  Since  1850,  he  has  been  chief  engineer  of  the  very  exten- 
sive establishment  of  J.  P.  Morris  &  Co.  in  Philadelphia,  and  was  returning  in  the 
ill-fated  steamer  from  a  wedding  tour  to  the  old  world,  accompanied  by  his  bride. 
Mr.  Tothill  was  a  native  of  Bristol,  England,  a  perfect  gentleman  in  all  his  inter- 
course with  society,  and  beloved  by  all  who  enjoyed  the  privilege  of  his  acquaint- 
ance.    The  engines  of  the  Georgia,  Illinois,  and  Ohio,  are  his  construction. 

The  Kenton  process  of  iron-making,  ''  direct  from  the  ore,"  sketched  last  month, 
may  possibly  be  superseded  by  an  invention  now  being  developed  in  Pittsburgh,  in 
the  very  heart  of  the  iron  district.  Mr.  Renton  has  never  met  with  much  success 
in  these  localities,  owing  to  prejudice  or  other  obstacles  among  the  iron  manufac- 
turers. The  newer  process  is  not  yet  sufficiently  advanced  to  justify  more  than 
a  passing  notice. 


One  of  the  boilers  of  a  small  ferry-boat,  at  Pittsburgh,  exploded  on  the  8th  of 
April,  killing  several  people,  and  reducing  the  upper  works  of  the  boat  to  a  complete 
wreck.  Our  steam-boat  law,  prescribing  the  area  of  and  load  on  safety  valves,  does 
not  apply  to  ferry-boats,  and  this  class  continues  to  be  managed  according  to  the 
judgment  only  of  the  ignorant  men  in  charge.  It  is  on  such  boats,  and  in  the 
smaller  class  of  stupidly-managed  establishments  on  land,  that  serious  explosions 
may  be  now  principally  looked  for  in  our  country.  It  may  perhaps  be  remarked 
here,  that  explosions  generally  rend  boilers  by  a  longitudinal  rather  than  a  trans- 
verse strain. 

A  little  reflection  will  satisfy  the  intelligent  thinker,  that,  mathematically  speaking, 
the  particles  of  a  cylindrical  boiler,  of  any  length,  are  twice  as  much  strained  in  one 
direction  as  in  the  other.  Supposing  the  whole  shell  to  be  composed  of  wires, 
closely  and  equally  woven  together,  one  set  running  lengthwise  of  the  boiler  from 
end  to  end,  and  another  set  running  transversely  around,  like  so  many  rings,  it  is 
demonstrable  that  the  strain  on  the  latter  is  twice  as  great,  wire  for  wire,  as  on  the 
former  series ;  yet  many,  if  not  a  majority,  of  boilers  which  have  failed,  show 
rents,  the  general  direction  of  which  is  around  rather  than  lengthwise  of  the  shell. 
If  the  humorous  familiarity  of  the  illustration  be  admissible,  it  may  be  said  that 
they  open  like  a  snuff-box  rather  than  like  a  pea-pod. 

As  the  direction  and  difference  in  amount  of  strain  has  probably  never  been 
before  exhibited,  the  accompanying  diagrams  may  be  of  service  in  proving  the 
mathematical  fact  alluded  to,  and  which  is  of  the  greatest  practical  importance. 
The  pressure    on  every  square 

inch  of  the  interior  being  neces-  Fig.  1.    *  Fig.  2. 

sarily  equal,  or  very  nearly  so,  ^^- 

it   follows   that   the    stress  on       /\     \ 


Z\ 


1 


it 


every  point  is  proportional   to    /^N  \  \  /  /   ,S\ 

the  surface   it  sustains.      Lay  A--..  \\\ / /,''"_ -' 

off  the  whole  shell  of  the  boiler  [ lll'l-^&Z'-'. 

into  rings,  and  we  find  that  the  I 
metal  at  any  point  has,  in  effect, 
to  support  the  pressure  of  the 
steam  on  an  area  equal  to  the 
breadth  of  the  ring,  multiplied 
by  half  the  diameter  of  the  boiler.  Now,  lay  off  the  shell  into  strips,  extending 
longitudinally,  as  in  fig.  2,  and  we  shall  find  that  each  strip  sustains  an  area  equal 
only  to  the  tapering  pieces  shown  in  fig.  1,  being  of  the  same  length  as  in  the  for- 
mer case — that  is,  halt  the  diameter  of  the  boiler,  but  in  breadth  varying  regularly 
from  that  width  to  a  point,  and  averaging  but  half  the  breadth  of  the  strip ;  thus 
showing  that  the  area  to  be  supported  in  one  direction  is  twice  as  great  as  in  the 
other. 

In  the  face  of  this  consideration,  the  fact  that  boilers  so  often  fail  by  blowing 
out  an  end,  or  separating  in  the  middle,  throwing  one  end  one  way  and  the  other  in 
the  opposite  direction,  is  a  singular  disagreement  of  theury  and  fact ;  and,  if  uni- 
versally or  even  generally  true,  indicates  that  the  theory  must  be  corrected  or 
modified.  Probably  the  strengthening  effect  of  the  ends  materially  modifies  the 
strains  on  a  short  boiler,  while  a  long  one  may  become  bent  and  weakened  by  the 
reaction  of  the  escaping  steam  during  the  first  instant  of  rupture,  so  that  a  trans- 
verse strain  and  longitudinal  rent  at  the  commencement  may  finally  result  in  a 
violent  separation  of  the  ends  with  all  the  appearances,  so  often  presented,  of  a 
fracture  extending  around  rather  than  lengthwise  of  the  boiler. 

Richard  Montgomery's  invention  for  making  boilers  of  corrugated  iron  attracted 
considerable  attention  a  few  months  since,  but  appears  at  this  time  to  be  lapsing 
into  obscurity,  although  it  evidently  possesses  peculiar  facilities  for  extending  the 
fire  surface,  without  much  increasing  the  expense  of  a  boiler.  The  design  is  to 
indent  each  sheet  of  iron  with  a  series  of  ridges  or  waves,  an  operation  readdy  per- 
formed by  passing  the  work  through 
suitably-shaped  rollers.     But  a  difficulty,  Fifr  3' 

almost  or  quite  insurmountable,  being^^ 
found  in  the  riveting  of  the  plates  toge- 
ther under  such  circumstances,  the  inven- 
tor has  devised  a  plan  of  corrugating  the 
central  portions  without  affecting  the 
edges  of  each  sheet.  This  was  done  by 
employing  rollers  of  such  diameter,  that 
one  entire  revolution  was  equal  to  or  exceeded  the  length  of  a  sheet,  and  thei 
allowing  the  corrugations  to  extend  only  a  portion  of  the  way  round.  This  arrange- 
ment, provided  the  width  was  also  carefully  attended  to,  produced  just  the  article 
desired.  The  next  difficulty  is  to  provide  means  by  which  the  various  boiler  shops 
can  bend  and  shape  this  notoriously  inflexible  form  of  metal.  The  inventor  pro- 
poses corrugated  bending  rolls,  and  by  this  means  a  few  fire-boxes  have  been  manu- 
factured of  this  material,  with  very  good  effect ;  but  the  objection  most  serious  and 
possibly  fatal  to  the  whole  device  still  remains,  that  new  rolls  will  be  required,  not 
only  in  the  iron  mills,  but  also  in  the  boiler  shops,  for  every  different  breadth  of 
iron.  In  ability  to  resist  tensile  strains,  this  iron  is  evidently  just  equal  in  one 
direction  to  its  usual  form ;  but,  in  the  other,  it  not  only  offers  less  actual  cross 
section,  but  is  necessarily  so  elastic,  as  to  throw  nearly  or  quite  the  whole  of  this 
strain  npon  the  uncorrugated  and  plain  edges.  This  weak  way  of  the  iron  should 
always  correspond  with  the  weakest  strain  on  the  boiler,  in  which  case  it  appears 
quite'  possible  to  avoid  all  the  practical  difficulties,  and  secure  an  increase  of  nearly 
50  per  cent,  of  efficient  heating  surface,  without  much  increasing  the  cost  or  weight 
of  the  common  forms  of  boilers. 

The  Cornish  pumping  engine  is  gaining  in  public  favour  in  this  country,  the 
most  positive  indication  of  this  fact  being  the  number  of  engines  of  this  kind  now 
in  course  of  construction.     We  have  a  pair  of  large  "  Bull  Cornish"  engines  sup- 
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plying  the  city  of  Buffalo  with  water;  a  large  pair  of  "Beam  Cornish,"  now  de- 
signed and  ready  for  proposals,  at  Cleveland,  Ohio  ;  one  pair  of  moderate  dimen- 
sions, still  further  advanced,  for  the  benefit  of  West  Philadelphia;  and  several,  it 
is  believed,  in  various  situations  in  the  mining  regions.  A  supplementary  valve 
has  been  lately  proposed  for  this  class  of  engines  by  the  firm  of  Birkenbine  &  Trot- 
ter, in  Philadelphia,  which  has  attracted  considerable  attention  in  England.  Mr. 
Birkenbine  is  a  practical  engineer,  of  great  experience  in  hydraulic  works,  but  this 
valve  appears  but  little,  if  at  all,  superior  to  the  old  method  of  throttling  the  escape 
of  the  water  from  the  pump,  when  it  appears  inclined  to  work  too  fast. 

The  Crystal  Palace  management  has  now  assumed  a  character  and  energy  pro- 
mising to  fulfil  and  surpass  the  hopes  of  all.  The  grand  idea  of  a  perpetual  and 
splendid  fair,  in  a  liberal  style,  properly  regulated,  and  self-sustaining,  seems  to  be 
fast  approaching  to  realization.  As  generally  predicted,  the  election  of  so  noto- 
riously successful  a  manager  as  Mr.  Banium  to  the  presidency,  has  given  what 
medical  men  would  call  '"tone"  to  the  whole  system,  and  the  Exhibition  may  be 
pronounced  as  rapidly  convalescent.  It  has  been  closed  for  a  short  time,  in  making 
preparalions,  but  was  reopened  on  the  4th  of  May  with  a  grand  reinauguration  by 
the  people.  Volunteer  music  and  embellishments  are  represented  as  pouring  in 
from  all  quarters,  and  an  enthusiasm  is  evidently  awakening  with  regard  to  this 
building  and  its  contents,  in  some  degree  commensurate  with  its  importance. 

Among  the  many  minor  improvements  in  details  of  locomotives,  introduced  by 
the  Covahoga  Works  at  Cleveland,  a  pushing  spring  between  the  footboard  and  the 
tender  has  been  found  to  conduce  greatly  to  easy  action,  under  any  circumstances, 
but  more  particularly  when,  as  is  so  frequently  the  case,  the  locomotive  is  em- 
ployed to  push  the  train,  running  backward  at  considerable  speed.  The  spring 
employed  is  of  india-rubber,  and  is  of  the  simplest  possible  arrangement,  as  repre- 
sented in  plan  in  fig.  4.  In  the  figure,  A  is  in- 
tended to  represent  a  bolt  with  a  broad  fair  head, 
slightly  swelled  in  the  centre,  on  which  the  thrust 
or  pressure  is  received.  B  represents  the  spring  as 
very  slightly  compressed  between  two  plates  of  cast- 
iron,  each  of  which  plates  is  provided  with  a  circular 
lip,  to  retain  the  india-rubber  in  place.  The  two 
bolts  connecting  the  plates  with  the  framing  of  the 
tender  are  countersunk  into  another  casting,  let  into 
the  frame  in  dotted  line.  This  spring  is  found  to 
alleviate  the  jerking  motion  arising  from  the  unequal 
action  of  the  motive  power,  and  is  applied  to  all  the 
engines,  or  rather  tenders,  now  constructed  at  this 
establishment. 
Figs.  5  and  G  are  transverse  and  longitudinal  sections  of  a  tubular  boiler  largely 
used  in  the  United  States'  lake  navigation,  particularly  in  the  vicinity  of  Pittsburgh 
and  Boston.  It  is  known  as  Barnhill's  boiler,  and  was  patented  by  William  Barn- 
hill,  of  Pittsburgh,  a  practical  boiler-maker  of  some  thirty  or  forty  years'  experience. 
The  boiler  is  somewhat  expensive  in  its  first  cost,  when  compared  with  the  ordinary 
plain  cylinder  and  the  flued  boiler,  a  point  of  almost  supreme  importance  in  the 
western  portion  of  our  country.  But  for  this  circumstance,  which  is  a  matter  of 
less  import  in  many  places,  the  Barnhill  boiler  is  almost  the  ne  plus  ultra. 

The  extensive  heating  surface,  small  water  space,  and  consequent  facility  of 
raising  steam  rapidly,  is  combined  in  a  peculiar}'  favourable 
degree  with  the  durability  and  "hardihood"  of  the  plainer 
forms.  The  draught  travels  twice  the  length  of  the  boiler, 
that  length  being  generally  very  short.  The  outer  shell 
resembles  that  of  a  tubular  boiler,  but  is  somewhat  deeper 
vertically.  Instead  of  a  multitude  of  tubes,  one  large  flue, 
strictly  circular,  and  well  stayed  to  the  outer  shell,  leads  the 
products  of  combustion  from  the  fire-box  to  the  back  end  of 
the  boiler.  Here  the  draught  turns  back,  and  passes 
through  a  series  of  tubes — never  less  in  diameter  than  three 
inches — which  are  surrounded  with  water,  the  whole  being 
contained  in  a  case,  which  may  be  termed  the  internal  shell 
of  the  boiler. 

It  will  be  seen  that  this  internal  shell  has  several  passages 
for  a  free  circulation  and  interchange  of  the  contents  between 
itself  and  the  outer  boiler.  In  the  cut,  which  is  a  representation,  as  accurately  as 
practicable,  of  one  of  the  latest  and  best  examples  of  this  boiler,  there  are  four 


liberal  openings  at  the  top,  and  one  at  the  bottom,  besides  the  connection  at  the 
front.  Thia  insures  a  perfect  and  vigorous  circulation,  while  the  form  of  the  whole 
U  such  as  most  effectually  to  protect  the  tubes  and  the  tube  sheet  from  a  too  vio- 


lently high  temperature.  The  expansion  of  the  tubes,  so  prolific  a  source  of  diffi- 
culty in  the  tubular  boiler,  is  here  so  completely  balanced,  as  to  he  practically  of  no 
account.  In  short,  the  Barnhill  boiler  is  a  combination,  to  a  considerable  degree, 
of  all  the  desirable  qualities,  and  even  the  cost  is  claimed  to  he  no  creater  than  that 
of  a  plain  boiler,  with  all  the  necessary  attachments.  I  have  shown  a  water-back, 
but  this  is  exchanged  in  most  cases  for  a  door,  which  affords  access  to  the  tubes 
in  case  of  leak,  from  which,  however,  this  arrangement  is  peculiarly  free. 

The  Pacific  Railway  is  made  the  subject  of  several  interesting  reports  by  the 
engineers  of  the  various  rival  routes,  and  other  parties  whose  opinion  is  of  value; 
but  no  very  important  step  has  been  taken  in  any  direction,  excepting  to  prosecute 
with  vigour  the  preliminary  examinations  of  the  vast  area  through  which  it  would 
be  compelled  to  traverse. 

Mr.  Andrew  Ralston,  of  Washington  County,  Pennsylvania,  has  lately  patented 
a  Portable  Reciprocating  Saw-mill,  which  deserves  attention,  as  well  for  its  novelty 
as  its  convenience,  in  sawing  otherwise  useless  logs.  The  saw  lies  in  a  horizontal 
plane,  and  saws  the  boards  or  planks  off  the  top,  instead  of  the  side  of  the  log, 
various  self-acting  improvements  having  been  introduced  to  make  such  an  arrange- 
ment easy  of  management.  The  log  remains  fixed  on  the  carriage,  where  it  has  a 
continuous  bearing,  and  is  not  liable  in  the  least  degree  to  spring.  As  each  piece 
of  lumber  is  sawn  off,  it  is  removed  by  the  attendant,  and  the  saw  falls  or  drops 
a  sufficient  distance  to  prepare  for  the  next  cut.  The  engine  and  boiler  are  moved 
in  two  separate  loads,  when  it  becomes  necessary  to  change  the  location  of  the  mill, 
and  the  saw-mill  and  framing  make  two  more — four  horse  loads.  The  whole  can 
be  carried  over  mountains,  if  necessary,  and  set  in  operation  in  a  remarkably  short 
time.  The  framing  is  at  present  quite  objectionable,  in  consequence  of  its  rocking 
motion ;  but  this  is,  to  a  great  degree,  obviated  by  a  plan  of  securing  the  whole  to 
some  large  bed  timbers.  Portable  saw-mills  are  in  common  use  in  this  country, 
not  only  for  domestic  and  railroad  purposes,  but  for  the  sawing  of  small-sized  lum- 
ber, the  saw  in  every  case  being  circular.  Ralston's  saw-mill  has  been,  as  he 
reports,  in  successful  operation  for  some  months  past,  making  300  cuts  per  minute, 
the  log  being  fed  up  to  the  work  at  the  usual  rate.  The  boiler  for  this  mill  is  simi- 
lar to  that  universally  employed  on  the  Western  river  steamers,  consisting  of  a 
cylinder  with  two  flues,  a  firebrick  bed,  and  a  thin  covering.  The  products  of 
combustion  travel  first  under,  and  then  through  the  boiler.  This  arrangement, 
which  is  com  mm  enough  in  stationary  work,  seems,  to  the  unpractised  eye,  some- 
what awkward  and  unsafe,  when  exhibited  on  the  deck  of  a  steamer,  but  pre-emi- 
nently so  when  mounted  on  the  wheels  of  a  travelling  saw-mill. 

Pkeservation  of  Iron  by  Stanno-Plumbating. — The  Rev.  N.  Callan,  of 
Maynooth  College,  the  author  of  numerous  improvements  in  practical  science,  has 
suggested  and  is  now  introducing  a  most  important  system  of  preserving  iron  from 
corrosion  and  general  decay.     He  uses  an  alloy  of  tin  and  lead,  or  tin,  lead,  zinc, 
and  antimony,  recommending  that  the  alloy  should  contain  at  least  as  much  lead 
as  tin,  but  not  more  than  7  or  8  parts  of  lead  to  1  of  tin.     The  iron  is  treated  with 
such  a  composition,  just  as  iron  is  usually  coated  with  tin.     In  a  series  of  experi- 
ments on  the  decomposition  of  water  by  the  galvanic  battery,  the  patentee  found 
that  concentrated  nitric  acid  acted  far  more  powerfully  on  lead,  than  on  iron  coated 
with  an  alloy  of  lead  and  tin,  in  which  the  quantity  of  lead  varied  from  3  or  4  to 
7  or  8  times  the  quantity  of  tin  ;  and  that  the  greater  the  proportion  of  lead  con- 
tained in  the  alloy,  the  less  it  was  acted  on  by  nitric  acid.     He  afterwards  made  a 
variety  of  experiments  in  order  to  compare  the  action  of  strong  nitric,  sulphuric, 
and  muriatic  acid,  as  well  as  of  diluted  sulphuric  and  muriatic  acid,  on  lead  and  gal- 
vanized iron,  with  their  action  on  iron  coated  with  an  alloy  of  lead  and  tin,  in  which 
the  quantity  of  lead  was  about  equal  to,  or  from  2  to  7  or  8  times  as  great  as  that 
of  tin ;  and  from  these  experiments  he  concluded  that  iron  coated  with  any  of  these 
alluys  is  far  less  oxidable  and  less  liable  to  corrosion  than  lead,  and  infinitely  less 
so  than  galvanized  iron,  the  zinc  coating  of  which  is  rapidly  di-solved  by  the  acids, 
even  when  they  are  greatly  diluted  with  water.     Hence,  iron  coated  with  an  alloy 
of  lead  and  tin,  in  which  the  proportion  of  tin  is  small,  will  answer  for  all  the  pur- 
poses for  which  sheet-lead,  leaden  pipes,  and  galvanized  iron  are  employed.     The 
mixture  of  a  small  quantity  of  zinc  with  the  alloy  of  lead  and  tin,  with  which  iron 
is  coated,  hardens  the  coating,  but  diminishes  its  power  of  resisting  corrosion. 
However,  a  coating  of  lead,  tin,  and  zinc  is  far  less  oxidable  than  the  zinc  coating 
of  galvanized  iron.     The  addition  of  a  little  antimony,  which  is  a  cheap  metal, 
hardens  the  coating,  and  increases  its  power  of  resisting  oxidation  and  corrosion. 
Stanno-plumbated  iron  may  answer  better  than  galvanized  iron  for  the  rope  of  iron 
wire  by  which  the  conducting  wire  of  the  submarine  telegraph  is  protected,  because 
the  former  will  resist  the  corrosive  action  of  the  sea-water  better  than  the  latter.    In 
a  work  published  last  year,  Pouillet,  lately  professor  in  the  Sorbonne,  says  that  sea- 
water  corrodes  galvanized  iron.     In  his  interesting  little  book  on  the  electric  tele- 
graph, Mr.  Highton  states  that  he  saw,  in  the  neighbourhood  of  large  towns,  gal- 
vanized iron  wires,  an  eighth  of  an  inch  thick,  reduced  in  less  than  two  years  to 
the  thickness  of  a  sewing  needle,  by  the  sulphurous  vapours  arising  from  the  coals 
consumed.     It  is  very  probable  that  these  vapours  would  exert  no  action  on  stanno- 
plumbated  iron.     Stanno-plumbated  iron  is  far  preferable  to  lead,  because  it  is 
much  cheaper,  much  more  durable,  and  much  less  affected  by  changes  of  tempera- 
ture.    It  has  also  great  advantages  over  galvanized  iron.      It  may  be  employed  for 
all  the  purposes  for  which  the  latter  is  used ;  it  is  much  more  easily  worked  and 
repaired,   because  it  is  far  more  easily  soldered ;  and  it  will  answer  for  a  great 
varety  of  uses,  in  which  it  may  be  exposed  to  the  action  of  various  corroding  sub- 
stances, such  as  acids,  &c. ;  but  for  these  uses  galvanized  iron  is  totally  unfit,  be- 
cause the  zinc  coaling  is  incapable  of  resisting  the  action  of  any  acid.     Stanno- 
plumbated  iron,  particularly  if  the  coating  contains  a  small  quantity  of  antimony, 
will  probably  answer  better  than  lead  for  vitriol  chambers.     It  may  sometimes  be 
used  instead  of  copper  for  the  sheathing  of  ships,  and  bolts  and  nails  of  coated  iron 
may  be  sometimes  employed  instead  of  copper  bolts  and  nails.     It  may  also  be 
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used  for  some  of  the  purposes  for  which  enamelled  iron  is  employed,  such  as  the 
enamelled  cast-iron  cisterns  and  pipes  used  iu  water-closets.  At  the  last  meeting 
of  the  British  Association  at  Hull,  Dr.  Gladstone  stated  that  owners  of  iron-built 
ships  object  to  sugar  cargoes,  because  the  saccharine  juices  that  exude  from  the 
casks  corrode  the  metal.  If  the  iron  of  which  the  ships  are  made  were  coated  on 
the  inside  with  an  alloy  of  lead  and  tin,  containing  five  or  six  times  as  much  lead  as 
tin,  it  is  highly  probable  that  the  corrosion  of  the  ships  would  be  prevented.  A 
small  piece  of  an  alloy  of  lead  and  tin,  in  which  the  quantity  of  lead  was  about  five 
times  as  great  as  that  of  tin,  was  left  in  sugar  dissolved  in  water  for  more  than 
three  mouths.  After  that  period  the  alloy  came  out  as  bright  as  when  it  was  put 
into  the  solution.  Coating  the  iron  on  the  outside  would  protect  it  against  the 
action  of  the  sea-water;  and  would  be  particularly  useful  for  vessels  intended  for 
the  West  India  islands,  where,  it  is  said,  the  sea-water  soon  corrodes  the  iron. 
Stanno-plumbated  iron  is  not  more  expensive  than  galvanized  iron.  First,  because 
the  coating  of  lead  and  tin  need  not  be  half  as  thick  as  the  zinc  coating,  and  there- 
fore the  quantity  of  the  alloy  used  in  coating  a  given  surface  of  iron  will  be  far  less 
than  the  quantity  of  zinc  employed  in  galvanizing  the  s;ime  surface.  Secondly, 
because  spelter  is  very  volatile,  and  therefore  the  waste  of  zinc  in  a  molten  state  is 
much  greater  than  that  of  the  alloy  of  lead  and  tin.  Thirdly,  a  greater  degree  of 
heat  is  required  to  keep  zinc  m  a  state  of  fusion,  than  to  melt  lead  and  tin.  Lastly, 
since  the  proportion  of  tin  need  not  be  more  than  the  seventh  or  eighth  of  that  of 
lead,  the  alloy  is  very  little  dearer  than  zinc.  From  these  reasons,  it  is  clear  that 
stanno-plumbated  iron  must  be  at  least  as  cheap  as  galvanized  iron. 

Electric  Telegraph  for  the  Mediterranean. — The  first  section  of  the 
great  Mediterranean  cable,  the  largest  ever  made,  and,  in  point  of  circumference 
also,  the  largest  at  present  existing,  has  just  been  completed.  The  cable  is  about 
110  miles  in  length,  and  weighs  somewhere  about  800  tons.  It  contains  six 
copper  wires  or  conductors  for  the  fluid  to  traverse,  protected  by  a  gutta-percha 
covering,  secured  in  a  hempen  rope,  and  finally  surrounded  with  12  iron  wires  of 
No.  1  guage.  The  projector  and  originator,  Mr.  J.  W.  Brett,  profiting  by  expe- 
rience, has  allowed  20  miles  for  u  slack"  and  "  way,"  and  for  der. ths  of  the  ocean. 
As  coiled  in  the  yard,  the  cable  occupies  about  75  feet,  taking  its  convex  sides. 
The  perpendicular  height  of  the  coil  is  about  5  feet,  and  the  width  of  one  side 
of  the  coil,  from  convex  to  concave,  reaches  2+  feet.  The  moment  it  is  laid, 
London  will  be  In  immediate  communication  with  Cagliari  through  the  cable,  and 
".bout  400  miles  of  subterranean  wire.  Extensions  to  Malta  and  Turkey  would 
give  us  news  from  the  seat  of  war  in  an  incredibly  short  space  of  time,  and  might, 
in  the  matter  of  rapidity  of  proceedings,  speedy  communications  of  orders,  and 
knowledge  of  wants,  be  of  essential  service  to  the  country. 

A.  New  Useful  Metal. — The  existence  of  the  metal  aluminium,  the  base  of 
alumina,  has,  been  long  known.  M  Wohler  obtained  aluminium  in  the  state  of 
powder,  by  treating  the  chloride  of  aluminium  with  potassium,  M.  H.  St.  Claire 
Deville,  of  the  Normal  School  of  Paris,  has  been  conducted,  by  a  careful  study  of 
this  body,  to  the  discovery  of  a  process,  comparatively  simple,  by  which  this  metal 
may  be  obtained.  If  a  mass,  composed  of  the  chloride  of  aluminium,  and  some 
metal,  is  taken  and  heated,  in  a  porcelain  crucible,  to  bright  redness,  the  chloride 
is  decomposed,  and  there  remains  a  saline  mass,  in  the  middle  of  which,  globules 
of  perfectly  pure  aluminium  are  stated  to  be  found.  This  metal  is  as  white  as  silver, 
and  in  the  highest  degree  malleable  and  ductile.  It  is  completely  unalterable  in 
either  dry  or  moist  air,  retaining  its  brilliancy  under  conditions  in  which  zinc  and 
tin  tarnish.  It  is  quite  unaffected  by  sulphuretted  hydrogen  gas.  Cold  water 
has  no  action  on  it,  and  it  remains  untarnished  in  boiling  water.  Several  of  the 
acids  only  attack  it  with  difficulty,  but  it  is  readily  dissolved  in  hydrochloric  acid, 
forming  a  sesquichloride  of  aluminum.  The  specific  gravity  of  this  metal  is  stated 
to  be  2*56  ;  therefore,  it  is  not  heavier  than  glass.  This  metal,  existing  most 
abundantly  in  nature,  every  argillaceous  compound  containing  it,  and  possessing 
the  above  remarkable  properties,  must  become  of  value  in  the  arts, 

Cotterill's  Climax-Detector  Locks  and  Mr.  Hobbs. — The  locks  made 
by  Mr.  Edwin  Cotterill  of  Birmingham,  under  the  bold  name  of  *'  Climax  Detec- 
tor," have  at  length  met  with,  and  withstood,  the  test  of  Mr.  Hobbs'  picking  skill. 
The  trial  took  place  at  Manchester,  Mr.  Cotterill  risking  fifty  guineas  against  Mr. 
Hobbs'  chance  of  success.  The  time  allowed  was  24  consecutive  hours,  and  the 
affair  was  managed  under  the  superintendence  of  Mr.  Roberts,  Mr.  Beyer,  Mr. 
Harland,  and  Mr.  Morris,  as  a  committee,  the  experiment  being  also  witnessed  by 
Mr.  Fothergill,  Mr.  Wield,  Mr.  Livesey,  and  Mr.  Roberts,  jun.  The  particular 
lock  was  a  "  commercial"  one,  sold  some  months  ago  to  Mr.  Fothergill,  and  it  was 
upon  an  iron  chest  in  Mr.  FothergiU's  chambers.  And  as  the  lock  and  key  had 
been  for  some  time  out  of  Mr.  CotteriU's  possession,  th:it  gentleman  was  allowed, 
in  Mr.  FothergiU's  presence,  to  take  off  the  lock,  and  alter  the  throw  of  the  slides, 
and  the  grooves  of  the  keys  to  correspond,  prior  to  refixing  for  the  test.  Mr. 
Roberts  was  then  chosen  to  attend  Mr.  Hobbs,  whilst  the  latter  gentleman  took 
his  outside  measurements,  for  the  purpose  of  making  his  picking  instrument. 
About  an  hour  and  a  quarter  was  devoted  to  this  object,  and  the  brass  shield  was 
then  sealed  up,  and  so  kept,  until  broken  by  Mr.  Roberts  for  the  attack.  On  com- 
mencing, Mr.  Hobbs  produced  a  piece  of  wood,  which  he  had  used  in  taking  his 
measurements.  The  lock  having  twelve  radiating  slides,  the  entrance  of  the  piece 
of  wood  produced  marks  upon  it  in  currespondence  with  the  slides.  By  filing  away 
the  marks,  he  thus  got  a  rough  model  for  his  instrument.  All  the  slides  of  the 
lock  radiate  from  the  centre,  and  each  is  kept  up  to  it  by  a  spring.  These  slides, 
when  acted  upon,  work  smoothly  in  grooves  in  a  brass  disc,  which  grooves  radiate 
from  the  centre  of  the  keyhole.  The  key  is  cylindrical,  like  the  key  of  a  Bramah 
lock,  but  considerably  larger  in  diameter,  and  has  twelve  radial  grooves,  of  different 
depths,  cut  in  its  extremity,  at  an  angle  of  20  to  25  degrees  from  the  axis  of  the 
key.  The  inner  end  of  each  slide  is  bevilled,  to  correspond  to  the  an^le  of  the 
bottom  of  its  groove  in  the  key  5  so  that  when  the  key  is  held  against  the  bottom 


of  the  keyhole,  the  slides  are  all  thrust  outwards,  until  a  notch  in  each  coincides 
with  a  groove  in  the  brass  disc,  and  thereby  allows  the  disc  to  turn  on  its  centre, 
and  to  withdraw  the  bolt.  But  if  any  slide  should  be  forced  too  far,  or  not  far 
enough,  it  will  come  against  one  side  of  a  notch  in  a  steel  ring  that  fits  the 
groove  in  the  brass  disc,  and  is  fixed  to  the  front  plate  of  the  lock,  and  thus  will 
prevent  the  disc  turning,  or  the  bolt  being  acted  upon.  Some  of  the  slides  were 
fitted  with  detectors,  and  others  had  blind  notches,  and  there  was  one  double  slide, 
with  its  parts  of  different  lengths.  The  instrument  with  which  Mr.  Hobbs  tried 
to  pick  the  lock  was  an  ingeniously-contrived  adjustable  key,  consisting  of  a  cylin- 
drical piece  of  steel,  about  four  inches  in  length,  and  of  the  same  diameter  as  the 
keyhole.  One  end  of  this  piece  of  steel  was  drilled,  to  fit  the  pin  on  which  the 
pipe  of  the  key  is  steadied  in  the  lock.  In  its  periphery  were  twelve  grooves, 
about  a  tenth  of  an  inch  deep,  extending  throughout  its  length ;  and  in  each  of 
these  grooves  was  a  steel  rod,  squared  at  one  end,  to  act  on  the  bevil  end  of  the 
corresponding  slide.  The  other  end  of  the  rod  was  screwed  to  receive  a  small 
handle,  with  which  Mr.  Hobbs  tried  the  rods  in  succession,  to  ascertain  which  slide 
pressed  against  the  steel  ring  referred  to  above,  which  he  then  pushed  until  it  was 
free  of  the  ling;  and  so  on  as  long  as  any  slide,  by  pressing  against  the  ring,  pre- 
vented the  rotation  of  the  brass  disc  and  withdrawal  of  the  bolt.  The  inner  end 
of  the  steel  cylinder  was  rounded  a  little,  and  the  divisions  between  the  grooves 
were  filed  almost  to  an  edge,  that  they  might  not  move  the  slides  on  entering  the 
keyhole.  On  the  outer  end  of  this  adjustable  key,  a  socket-lever,  about  six  inches 
in  length,  was  fixed,  in  the  boss  of  which  were  twelve  set  screws,  for  the  purpose 
of  fixing  the  rods,  as  they  were  adjusted  to  answer  the  purpose  of  the  bottom  of  the 
respective  grooves  in  the  proper  key.  The  nib  for  turning  the  disc  which  shoots 
the  bolt,  was  soldered  to  two  of  the  ribs  that  divided  the  grooves.  The  mode  of 
operating  was  this: — Having  inserted  the  key  to  the  bottom  of  the  hole,  Mr. 
Hobbs  attached  one  end  of  an  elastic  band  to  the  lever  on  the  adjustable  key,  and 
the  other  end  to  some  fixed  object.  The  effect  of  this  was  to  press  one  or  more 
of  the  slides  against  the  notches  in  the  steel  stop-ring.  To  ascertain  which  slide 
did  so  press,  Mr.  Hobbs  screwed  the  little  handle  before  referred  to  on  the  slides 
consecutively,  and  then  pressed  the  steel  rod  against  the  corresponding  slide  in  the 
lock;  whilst,  by  pressing  his  teeth  against  the  end  of  the  little  handle  on  the  steel 
rod,  he  was  enabled  to  feel  when  the  slide  was  free  of  the  steel  ring.  But  as  in 
this  lock  there  was  a  second  notched  steel  ring,  of  which  Mr.  Hubbs  was  not 
aware,  and  which  greatly  increased  the  difficulty  of  picking  the  lock,  he  only  pro- 
pelled the  slides  up  to,  but  not  so  as  to  enter,  that.  ring.  Till  every  slide  should 
make  its  way  simultaneously  into  the  notches  of  the  outer  ring,  it  was  manifest 
that  the  lock  Would  not  open.  After  a  most  patient  trial,  extending  through  the 
greater  part  of  the  allotted  24  hours,  Mr.  Hobbs  gave  the  matter  up,  and  acknow- 
ledged the  inviolability  of  the  lock.  Our  readers  will  find  an  illustrated  description 
of  Mr.  Cotterill's  lock  at  page  183,  Vol.  II.,  Practical  Mechanic's  Journal.  Our 
own  opinion  on  the  lock's  merits  is  given  at  page  167,  Vol.  IV. 

Cast-Iron  Houses. — A  most  ingenious  and  practically  useful  application  of 
cast-iron  has  just  been  introduced  by  Mr.  Chaplin,  engineer  and  ironhouse  builder, 
Glasgow,  giving  the  material  a  wide  scope  in  an  extremely  novel  direction.  It  con- 
sists in  the  adoption  of  cast-iron  for  housebuilding  purposes,  in  such  a  manner  as  to 
produce  a  close  resemblance  to  stone.     To  this  end,  the  metal  is  cast  in  rectangular 


rtii»fiffftHiitiiHfff»iitit*ifiit 

m  I  1  ■  1  -  1    1    1 ^n 


blocks,  with  back  flanges  and  strengthening  ribs,  for  bolting  together  into  a  solid  mass, 
each  separate  detail  being  made  in  the  shape  of  ashlar-hewn  stone,  or  brick.  The 
pieces  may  obviously  be  of  any  convenient  size  and  shape,  all,  when  erected,  run- 
ning in  level  courses,  and  each  numbered,  in  correspondence  with  its  size  and 
special  form.  In  this  way  a  solid  cast-iron  mass  is  easily  erected,  the  numbering 
system  very  much  facilitating  the  ordering  and  putting  together  of  the  pieces ; 
and,  if  desired,  a  single  plate  may  be  made  to  resemble  two  or  more  stones,  by 
being  suitably  marked.  An  internal  air-space,  or  non-conducting  sect. on,  may 
also  be  formed  by  an  inner  lining  of  wood,  or  lath  and  plaster;  and  the  chimneys 
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and  flaes  may  be  carried  along  in  this  space,  as  in  stone  or  brick  erections.  By 
this  system  an  entire  house,  of  large  size,  mav  be  erected  with  very  few,  perhaps 
four  or  five,  varieties  of  sizes  and  shapes  of  cast-iron  pieces,  or  fictitious  stones. 
No  lintels  are  necessary  for  the  windows  and  doors,  as,  by  bolting  together  the 
flanges  of  the  pieces,  due  support  can  be  given,  without  involving  tbe  use  of  long 
pieces.  A  double  shop,  with  an  overhead  dwelling,  recently  erected  by  the  paten- 
tee, exhibits  the  value  of  the  plan  in  a  most  favourable  light.  The  roof,  which  is  of 
arched  corrugated  iron  plates,  is  concealed  by  the  projecting  eaves ;  and  whilst  the 
entire  front  is  severe  and  plain  ashlar  imitation,  sufficient  relief  is  given  by  the 
separate  attachment  of  light  ornamental  beads  or  mouldings — one  at  the  top  of  the 
first  course  above  the  windows,  and  one  for  the  roof-gutter.  The  roof-gutter  is 
fastened  on  outside  the  wall  face,  and  the  edge  of  the  roof  is  brought  over  the 
wall,  so  that  no  dripping  from  leakage  can  find  its  way  to  the  interior  of  the  house. 
Either  new  or  old  stone  and  brick  buildings  may  be  faced  with  thin  plates  of  this 
11  imitation  ashlar,"  which  is  obviously  more  enduring,  and  less  liable  to  injury, 
than  the  best  sandstone  or  cement ;  whilst  the  material  admits  of  the  most  elabo- 
rate ornamentation  at  a  comparatively  small  cost.  Our  illustration  is  taken  from 
the  house  now  standing  in  the  patentee's  yard.  It  is  of  the  simplest  possible  con- 
struction, and  contains  but  three  distinct  sizes  of  blocks,  as  numbered  on  one-half 
the  front. 

Marine  Memoranda. — Progress  of  Screw  Propulsion. — The  first 
outward  voyage  of  the  Atrato  does  not  furnish  any  prospect  of  her  surpassing  or 
even  equalling  her  rival,  the  Himalaya.  The  Atratos  daily  runs  vary  between 
220  and  300  miles,  whilst  those  of  the  Himalaya  reached  330,  350,  and  even  400 
miles.  The  former  vessel,  however,  does  not  appear  to  have  had  anything  like 
favourable  weather,  and  it  would  be  premature  to  judge  of  her  merits  until  she  has 
made  a  few  passages;  still  it  is  doubtful  whether  she  can  achieve  results  at  all  pro- 
portionate to  the  amount  of  fuel  expended  by  her,  as  compared  with  the  consump- 
tion of  the  Himalaya.  The  homeward  passage  of  the  Atrato  has  been  better  than 
her  outward  one.  She  is  said  to  have  averaged  300  miles  a  day.  This  is  noth- 
ing, however,  to  what  tbe  Himalaya  has  done,  she  having  made  the  voyage  from 
Malta  to  Southampton  with  the  propelling  power  of  only  one  engine,  averaging  222 
knots  a  day.     This  proves  the  possibility  of  working  the  screw  with  single  engines. 

The  fleet  of  the  Peninsular  and  Oriental  Company  has  received  a  magnificent 
accession  in  the  screw  steamer  Simla,  completed  by  Messrs.  Tod  and  Macgregor 
of  Glasg  >w.  The  Simla  is  constructed  of  iron,  and  is  one  of  the  finest  ships  ever 
constructed  on  the  Clyde.  Her  dimensions  are  as  follow :  —  Tonnage,  by  new 
measurement,  2440  tons;  by  old  measurement,  2000  tons;  her  power  is  equal  to 
650  horses  ;  by  inside  measurement  she  is  335  ft.  in  length,  39  ft.  6  in.  in  breadth, 
and  28  ft.  in  depth.  It  will  thus  be  observed,  that  of  the  Peninsular  and  Orien- 
tal fleet,  the  Simla  is  nest  in  size  to,  and  only  a  few  feet  shorter  than,  the  Hima- 
Vtya,  and  she  is  confidently  expected  to  at  least  equal  her  in  her  sailing  powers. 
The  Simla  is  a  three-'lecker,  and  her  fittings  and  general  accommodation,  including 
baths,  light,  and  ventilation  for  a  numerous  body  of  cabin  passengers,  are  of  the 
most  magnificent  description.  Her  saloon  will  accommodate  at  dinner  150  pas- 
sengers at  one  sitting.  Within  48  hours,  however,  all  her  ornamental  trappings 
can  be  removed,  and  she  can  be  transformed  into  a  troop-steamer,  capable  of  carry- 
ing 1500  men.  The  Simla  is  commanded  by  Captain  Brooks,  the  oldest  com- 
mander in  the  service  of  the  Peninsular  and  Oriental  Company. 

The  present  staff  afloat  of  the  Peninsular  and  Oriental  Company  consists  of  49 
commanders,  5  masters  of  depots,  49  chief  officers,  37  second  officers,  40  third 
officers,  21  fourth  officers,  27  surgeons,  12  pursers,  3  supercargoes,  11  clerks  in 
charge,  11  pursers'  clerks,  38  head  stewards,  38  chief  engineers,  36  second 
engineers,  31  third  engineers.  25  fourth  engineers,  5  fifth  engineers,  1  sixth 
engineer,  32  carpenters,  and  26  boatswains.  Six  of  the  above  officers  are  native 
Chinese— viz.,  one  head  steward  and  five  carpenters.  These  of  themselves  lorm 
an  abundant  suppy  for  a  fleet. 

A  set  of  marine  engines,  of  1700  horses  power,  are  being  constructed  by  Messrs. 
James  Watt  &  Co.  of  Soho,  Birmingham,  to  drive  the  screw  of  the  monster 
steamer,  being  built  for  the  Eastern  Steam  Navigation  Company.  The  paddles  of 
this  gigantic  vessel  are  to  be  driven  by  engines  of  1300  horses  power,  so  that  the 
entire  propelling  power  will  be  3000  horses. 

Two  fine  screw  steamships  have  lately  been  launched  on  the  Clyde  by  the  Messrs. 
Napier — tbe  Emu  and  the  Black  Swan.  The  latter  attained  the  greatest  speed 
on  her  trial  trip.  On  her  outward  run,  she  steamed  the  measured  distance  be- 
tween the  Cloch  and  Cambrae  Lights  in  Go  minutes,  and  on  her  return  in  73  min- 
utes. The  outward  run  gives  a  speed  of  12|  knots,  or  above  14  miles  an  hour, 
which  is  extraordinary  speed  for  a  screw  steamer.  These  two  vessels  are  the  pro- 
perty of  the  French  Company — Messageries  Nationttles. 

The  United  States  Government  have  been  following  the  example  of  our  Admi- 
ralty, in  investigating  the  practicability  of  converting  the  existing  mail  steamers  into 
vessels  of  war.     The  following  is  the  report  of  the  Secretary  of  the  Navy  : — 

"  I  have  carefully  examined  the  numerous  reports  on  file  in  the  department,  in 
addition  to  those  recently  received ;  and,  while  these  reports  and  the  public  re- 
sults demonstrate  conclusively  the  admirable  adaptation  of  the  steamers  for  per- 
forming the  service  in  which  ihey  are  now  engaged,  I  cannot  resist  the  conviction 
that  the  demonstration  is  also  clear,  that  the  general  principles  of  construction  on 
which  they  are  bnilt  are  such,  that  it  is  impracticable  '  to  convert  them  into  vessels 
of  war,'  to  be  relied  upon  for  efficient  service  as  regular  men-of-war  ;  that  they, 
however,  in  the  event  of  war,  could  be  made  very  useful  and  serviceable  as  trans- 
ports for  munitions  and  troops,  and  are  susceptible  of  being  strengthened  and  ren- 
dered capable  of  bearing  a  small  armament,  such  as  would  enable  thein  to  annoy 
the  enemy's  commerce,  and  do  good  service  as  privateers  when  not  too  remote  from 
points  of  supply  of  coal.  It  will  be  perceived,  by  reference  to  the  reports  made, 
that  they  are  all  paddle  or  side  wheel  steamers,  modelled  with  a  view  to  speed 


under  steam,  and  with  peculiar  reference  to  the  accommodation  of  passengers;  and 
the  opinion  is  advanced,  that  their  sharpness  reduces  the  room  on  the  deck  so  as  to 
interfere  seriously  with  the  proper  arrangement  of  an  armament  at  all  correspond- 
ing with  their  tonnage ;  that,  with  the  machinery  they  have,  it  is  hardly  possible 
to  place  the  mainmast  in  a  proper  position  to  sustain  the  great  surface  of  canvas 
necessary  to  enable  the  ship  to  sail  successfully  without  the  aid  of  steam,  which 
would  necessarily  make  them  very  expensive  and  inappropriate  on  distant  service; 
that  their  machinery  is  much  exposed  and  liable  to  injury  in  an  engagement,  and 
that  the  large  space  occupied  by  it  leaves,  when  viewed  in  connection  with  the 
sharpness  of  the  model,  but  a  limited  space  for  the  stowage  of  what  is  indispensably 
necessary  in  a  man-of-war  for  general  service.  The  ocean  mail  steamers  employed 
in  the  British  service  are  also  paddle-wheel  steamers,  and  the  Lords  Commissioners 
of  the  Admiralty  have  very  recently  appointed  a  committee  of  officers  to  consider 
how  far  it  may  be  possible  to  carry  into  effect  a  plan  for  arming  the  contract  mail- 
packet  steamers.  The  conclusion  of  the  committee  is — 'Not  any  of  these  vessels 
would,  in  our  opinion,  become  efficient  substitutes  for  regular  men-of-war.  Some 
of  them  might  be  made  auxiliary  to  war  purposes,  constitutitig,  as  it  were,  part  of 
a  naval  militia,  under  a  very  pressing  necessity  for  home  service,  but  we  should 
think  them  better  calculated  for  armed  packets  and  armed  troopships.'  For  the 
relative  strength  and  capacity  of  the  several  ocean  steamers,  the  probable  durability 
of  the  materials  of  which  they  are  built,  and  their  present  condition,  attention  is 
called  more  especially  to  the  reports  of  Commodore  Kearny,  and  Constructor 
Skiddy,  who  are  stationed  in  New  York,  under  the  orders  of  the  department,  to 
give  their  personal  attention  to  the  condition  of  the  steamers." 

Of  steam  vessels  belonging  to  Scotch  ports,  the  numbers  registered  in  the  years 
1852  and  1S53  were— in' Aberdeen,  8;  Alloa,  5;  Ayr,  1;  Campbelton,  2;  Dun- 
dee, 10;  Glasgow,  10S;  Grangemouth,  7;  Greenock,  14;  Inverness,  2  ;  Irvine, 
3;  Kirkcaldy,  1 ;  Leith,  28 ;  Montrose,  1  ;  Perth,  3;  Port-Glasgow,  13;  and 
Wigton,  1.  Including  England  and  Ireland,  the  number  of  vessels  registered  was 
375,  and  the  tonnage  248,623. 

During  the  year  1S53,  there  were  built  and  registered  in  the  United  Kingdom  635 
sailing  vesselsof  timber,  of  the  collective  burden  of  146,380  tons,  and  10  of  iron, 
of  8,576  tons ;  the  number  of  steamers  built  was  36  of  timber,  with  a  tonnage  of 
3,305,  and  117  of  iron,  with  a  tonnage  of  44,910;  32  colonial-built  vessels  (20 
of  them  from  New  Brunswick)  were  registered  here,  and  102  foreign;  the  tonnage 
of  the  former  was  26,443,  of  the  latter  30,073.  69  of  our  sailing  vessels  and  15 
of  our  steamers,  with  a  united  tonnage  of  5,221,  were  broken  up  in  the  course  of 
the  year,  and  569  of  our  sailing  vessels,  and  12  of  our  steamers,  together  of 
120,714  tons,  were  wrecked. 

Iron  shipbuilding  is  progressing  in  Hull  as  in  most  other  shipbuilding  localities. 
Messrs.  Samuelson  Brothers  have  four  iron  steamships  on  the  stocks,  at  one  of 
the  yards  on  the  banks  of  the  Humher,  and  lately  occupied  by  Messrs.  Gibson, 
Clifford,  &  Brown,  for  iron  shipbuilding.  One  of  these  steamers  is  of  600  tons 
burthen,  the  property  of  Messrs.  Eingrose  and  Co.,  and  is  intended  to  supply  the 
place  of  the  Camerlon  ;  another  is  of  400  tons,  building  for  Messrs.  Gee  &  Co., 
for  the  Antwerp  trade ;  a  third  for  the  goods  traffic  on  the  Humber,  of  the  Man- 
chester, Sheffield,  and  Lincolnshire  Railway  Company ;  and  a  fourth  for  a  com- 
pany at  Thorne. 

The  launch  of  the  Royal  Albert,  first-rate  man-of-war,  with  the  Queen  of  Eng- 
land as  the  actual  christener,  in  the  presence  of  some  60,000  spectators,  is  an 
event  not  to  be  forgotten  amongst  our  marine  memoranda.  The  launch  took  place 
at  Woolwich,  in  which  yard  the  noble  ship's  keel  was  laid  on  the  26th  of  August, 
1842,  an  anniversary  of  the  prince  consort's  birth-day.  Her  proportions,  her 
armament,  and  her  propelling  power,  place  her  on  an  equality  with  the  great  Duke 
of  Wellington.  Designed  by  Mr.  Oliver  Lang,  the  late  master-shipwright  of  Wool- 
wich dockyard,  her  keel  was  laid  down  nearly  12  years  ago.  Her  extreme  length 
is  272  feet  2£  inches  ;  her  length  between  the  perpendiculars,  232  feet  9  incnes  ; 
her  length  of  keel,  193  feet  6  inches.  Her  extreme  breadth  is  61  feet  6  inches; 
her  breadth  for  tonnage,  60  feet  2  inches ;  her  moulded  breadth,  59  feet  4  inches. 
Her  extreme  depth  is  66  feet ;  her  depth  of  hold  24  feet  2  inches.  She  is  of 
3726  tons  burden,  and  her  screw-propeller  will  be  driven  by  trunk  engines  of  500 
horse  power.  She  is  pierced  for  121  guns.  On  the  lower  deck  there  will  be  10 
8-inch  guns  for  firing  shells  or  hollow  shot,  and  26  long  32-pouuder  guns.  On  the 
middle  deck  will  be  6  8-inch  guns,  and  30  32  pounders.  On  the  main  deck  38 
32-pounders,  and  on  the  upper  deck  20  32-pounders.  On  the  forecastle  there  will 
be  a  68-pounder  gun,  weighing  5  tons,  and  capable  of  throwing  round  shot  a  dis- 
tance of  three  miles.  Her  500  horse  power  engines,  made  by  Messrs.  Penn,  are 
all  ready  at  Woolwich  for  being  put  on  board.  She  draws  aft  23  feet  1  inch,  and 
forward  13  feet  9  inches,  making  a  difference  in  her  draught  from  an  even  keel  of  9 
feet  4  inches.  Her  bower  anchors  are  of  5  tons  weight  each  ;  her  hempen  cables 
are  25  inches  in  circumference,  and  her  chain  cables  are  of  24;  inches  in  diameter. 
Her  gigantic  masts  and  spars  are  of  the  following  dimensions: — Mainmast,  extreme 
length  above  the  upper  deck,  88  feet,  and  42  inches  in  diameter;  maintopmast,  ex- 
treme length,  73  feet,  and  22  inches  in  diameter;  maintopgallant-mast,  extreme 
length,  55  feet,  and  13  inches  in  diameter;  mainyard,  extreme  length,  111  feet,  and 
26^  inches  in  diameter;  maintopsail-yard,  extreme  length,  78  feet,  and  1 6^  inches  in 
diameter;  maintopgallant-yard,  extreme  length,  49  feet,  and  11£  inches  in 
diameter;  mainroyal-yard,  extreme  length,  34  feet,  and  7  inches  in  diameter; 
foremast,  extreme  length  above  the  upper  deck,  79  feet,  and  3S  inches  in  diameter  ; 
foretopmast,  extreme  length,  65  feet,  and  22  inches  in  diameter;  foretopgallant- 
mast,  extreme  length,  49  feet,  and  12  inches  in  diameter;  foreyard,  extreme 
length,  96  feet,  and  23  inches  in  diameter;  foretopsail-yard,  extreme  length,  6S 
feet,  and  15  inches  in  diameter;  foretopgallant-yard,  extreme  length,  43  feet,  and 
10  inches  in  diameter ;  foreroyai-yard,  extreme  length,  30  feet  6  inches,  and  6 
inches  in  diameter ;    mizenmast,  extreme  length  above  the  upper  deck,  64  feet, 
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and  2G  indies  in  diameter;  mizpntopmast,  extreme  length,  52  feet  6  inches,  and 
17  inches  in  diameter;  mizentopgallant-mast,  40  feet  6  indies,  and  9 J  inches  in 
diameter;  crospjnck-yard,  74  fret  0  indies  extreme  length,  and  18  inches  in  dia- 
meter; mizen topsail-yard,  extreme  length,  54  feet  8  inches,  and  12  inches  in 
diameter;  mizentopnallant-yurd,  35  feet  extreme  length,  and  S^  inches  in 
diameter;  mizcnroyal-yard,  extreme  length,  25  feet  6  inches,  and  5  inches  in 
diameter;  bowsprit,  from  outside  the  kuight-heads,  extreme  length,  52  feet  6  inches, 
and  40  inches  in  diimeter :  jib-boom,  extreme  length,  53  feet,  and  16  inches  in 
diameter.  Her  lower  standing  rigging,  fore  and  aft,  is  of  12-inch  rope;  her  wire 
mainstay  is  equal  to  13^  inch  rope.  She  will  spread  97G0  yards  of  canvas  when 
all  sail  is  set  upon  her,  and  her  establishment  of  sails  will  require  21,6S0  yards  of 
canvas.  On  the  arrival  of  her  Majesty  at  the  platform,  Sir  James  Graham  ex- 
plained the  mystery  of  the  christening  ceremony.  A  bottle  of  wine,  covered  with 
lace,  and  decorated  with  a  ro:?e,  shamrock,  and  thistle  ornament,  was  suspended 
from  the  ship's  bow,  and,  after  two  failures,  the  Queen  smashed  the  bottle  and  dis- 
sipated the  wine  in  due  form.  The  entrance  into  the  water  was  safely  and  beauti- 
fully effected  after  some  anxiety  from  the  slowness  of  the  start,  and  the  affair 
ended,  as  such  affairs  usually  do,  in  enthusiastic  cheers.  Government  has  now 
completed  60  screw  steamers,  and  33  more  are  in  hand.  The  aggregate  supplies 
us  with  a  power  of  29,504  horses,  and  3504  guns. 

Industrial  Design. — In  a  lecture,  introductory  to  a  course  on  this  subject, 
delivered  by  Mr.  William  Binns,  in  the  theatre  of  the  Department  of  Science 
and  Art  at  Marlborough  House,  Pall  Mall,  London,  a  principle  of  instructing 
classes  was  detailed,  which  received  the  apparent  approbation  of  one  of  the 
most  numerous  audiences  ever  assembled  within  the  walls.  The  discourse 
was  illustrated  by  numerous  diagrams  and  models,  as  well  as  by  what  we 
may  call  diagram  models.  The  lecturer  began  by  remarking  upon  the  general 
ignorance  prevailing  among  artisans  on  the  subject  of  drawing,  and  detailed 
many  heavy  pecuniary  losses  to  the  manufacturer,  as  well  as  to  the  con- 
sumer, resulting  from  such  ignorance.  And  after  attempting  to  prove  the 
inefficiency  of  perspective  figures  on  paper  as  instructions  to  a  workman,  as 
compared  with  orthographical  projections  on  a  vertical  and  on  a  horizontal  plane, 
he  proceeded  to  exhibit  the  mode  in  which  he  hoped  to  succeed  in  commencing  a 
true  system  of  class  teaching  of  this  very  important  art.  In  the  excellent  work 
upon  the  subject,  reviewed  in  another  page,  all  these  principles  are  necessarily 
included,  while  the  book  is  extended  so  as  to  carry  the  learner  into  a  portion  of 
still  higher  interest  and  use  than  so  elementary  a  class  can  enter  upon.  The  sys- 
tem of  mechanical  and  engineering  drawing  intended  to  be  pursued  in  the  school, 
is  to  commence  with  the  fundamental  principles  of  projection,  divested,  as  much 
as  possible,  of  technicalities,  theorems,  and  demonstrations,  so  as  to  meet  the 
wants  of  the  operative  engineer,  smith,  carpenter,  and  builder,  for  whom  the  class 
is  especially  intended.  The  prospectus  states  that  the  lectures  will  be  divided 
into  two  courses,  which  will  extend  over  a  period  of  ten  months.  In  this  time 
the  operative  may  acquire  a  sound  knowledge  of  the  principles  of  projection,  and 
the  application  of  those  principles  to  the  delineation  of  tools,  steam-engines, 
machinery,  and  other  engineering  works,  complete  and  in  detail.  Although  it 
cannot  be  expected  that  all  Students  attending  this  course  will  acquire  by  that 
means  alone,  and  without  practice,  such  a  proficiency  in  this  art  as  to  become  com- 
petent draughtsmen,  yet  it  may  be  expected  that  those  who  attend  the  course  of 
two  sessions  will  not  only  thoroughly  understand  a  drawing  when  laid  before  them 
to  work  from,  hut  will  be  able  to  get  out  plans,  elevations,  and  sections  of 
machinery,  and  lay  down,  in  a  methodic  and  systematic  manner,  any  ideas  of 
improvements  which  may  occur  to  them;  and  generally  to  ascertain  whether  such 
improvements  can  be  carried  out  in  practice.  We  have  repeatedly  desired  to  see 
such  things  promised,  and  hope  to  see  the  promise  fulfilled. 

Svinky  Pkize. — This  prize,  consisting  of  £100  contained  in  a  silver  goblet 
of  the  same  value,  was  lately  adjudged  by  the  associated  members  of  the  Royal 
College  of  Phy.-icians  and  of  the  Society  of  Arts,  to  Mr.  Leone  Levis's  work  on 
11  The  Commercial  Law  of  the  "World." 

Packing  Hay  by  Hydrostatic  Pressure. — One  of  the  results  of  the 
present  war  has  been  the  extensive  employment  of  hydrostatic  presses  for  com- 
pressing hay  into  bales  for  the  use  of  the  troops  on  shipboard.  At  Manchester, 
for  instance,  Mr.  Freeland,  an  extensive  packer,  has  undertaken  to  pack  a  large 
quantity  for  shipment  at  Liverpool ;  and  Messrs.  E.  T.  Bellhouse  &  Co.  have  run 
up  some  corrugated  iron  sheds  in  their  works,  and  filled  them  with  presses  for  the 
purpose.  The  hay  is  brought  in  carts  by  the  farmers  from  the  neighbourhood  of 
Manchester,  and  is  examined  by  parties  connected  with  the  military  staff  stationed 
here,  as  it  is  taken  from  the  carts.  It  is  then  deposited  in  the  sheds,  and  is  at 
once  taken  to  four  seven-inch  packing  presses,  in  which  three  of  the  ordinary  hay 
trusses  are  placed,  occupying  a  height  of  about  4ft.  Gin.,  which  is  compressed  into 
a  height  of  twelve  inches,  making  a  bale  of  packed  hay,  three  feet  two  inches  long, 
by  two  feet  broad,  weighing  about  l£  cwt.,  hooped  by  four  bands  of  iron.  These 
bales  are  then  sheared  and  clipped,  and  are  delivered  to  the  carrier  for  shipment. 
The  pumping  up  of  the  presses  is  effected  by  means  of  a  steam-engine  and  a  set  of 
four  1^  inch  pumps,  which  are  fixed  in  a  cistern,  at  distances  varying  from  forty 
to  fifty  yards  from  the  presses.  The  pumps,  ol  course,  communicate  with  pipes 
going  to  each  press,  and  there  is  a  series  of  stop  and  let-off  cocks,  by  means  of 
which  all  the  operations  of  pressing,  lowering,  and  lettins-off,  can  be  instan- 
taneously and  simultaneously  carried  ou  in  reference  to  any  of  the  presses  during 
the  process  of  packing. 

An  ingenious  system  of  telegraph  signals,  worked  by  a  lad,  is  the  means  whereby 
the  orders  are  conveyed  to  the  man  who  has  the  control  of  the  pumps,  and  although 
the  Mvperinte  ident  of  these  hydrostatic  pumps  cannot  see  the  presses,  yet,  with 
tl  e  aid  of  tne  signals,  the  pumping  up  ami  slackening  down  of  any  particular  press, 
i;oe:s  on  as  accurately  and  as  promptly  as  if  he  could  himself  see  every  movement 


required.  The  signal  is  thus  accomplished.  On  that  side  of  the  shed  which  is  in 
view  from  the  pumps,  are  the  words  (arranged  respectively  beneath  each  other) 
"on,"  "set,"  "off."  A  lad  is  stationed  just  within  the  shed,  near  where  these 
words  are  painted,  and  he  can  hear  the  command  given  from  any  one  of  the  f\>ur 
presses,  whether  it  is  to  be  "set  on"  or  "let  off."  He  is  supplied  with  four  pieces 
of  board,  respectively  bearing  the  figures,  1,  2,  3,  4.  When  he  is  told  to  set  on 
say  No.  4  press,  he  just  places  his  board  with  his  figure  of  4  upon  it,  opposite  to 
the  painted  word  "on."  The  controller  of  the  pumps  sees  this,  turns  his  proper 
tap,  and  instantly  up  goes  No.  4  press— the  same  operation  serving  for  the  move- 
ments of  the  other  presses.  Four  sets  of  packers  have  been  in  constant  work,  and 
are  packing  hay  at  the  rate  of  250  bales  per  day. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 

fi£?"  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 

Recorded  December  15,  1853. 
2911.  Aignan  B.  Callier,  Paris,  and  16  Castle-Street,  Holborn —  Certain  improvements  in 
the  manufacture  of  umbrellas  and  parasols. 

Recorded  January  25,  1854. 

187.  John  Petrie,  jun.,  Rochdale,  Lancashire— Certain  improvements  in  apparatus  for 

drying  wool,  after  it  has  undergone  the  process  of  washing  or  scouring. 

Recorded  February  10. 
322.  William  Dray,  Swan-lane— Improvements  in  the  construction  of  portable  farm  and 
other  buildings,  part  of  which  improvements  are  applicable  to  the  construction 
of  cart  and  waggon  bodies  and  other  structures. 

Recorded  March  1. 
499.  John  B.  Gottung,  7  Hawley-place,  Kentish-town— Invention  for  embroidering  on 
leather  for  harness  and  other  purposes. — (Communication.) 

Recorded  March  4. 
627.  Charles  De  Bergue,  9  Dowgate-hiU— Improvements  in  apparatus  for  bearing  and 
buffing  purposes. 

Recorded  March  6. 
533.  David  Barr,  Sudbrook-park,  Richmond  —  An  improved  combined  hair- brush  and 
comb. 

Recorded  March  8. 

549.  James  C.  Edington,  23  Leicester- square  —  Invention  of  working  machinery  for 
propelling  vessels  and  firing  guns. 

Recorded  March  11. 
558.  James  C.  Hall,  Monk  we  arm  on  th,  Durham— An  improved  windlass. 
594,  James  J.  Aston,  Middle  Temple,  and  Preston — Improvements  in  the  construction 
of  envelopes. 

Recorded  March  15. 
616.  Peter  A.  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris— Im- 
provements in  heating  apparatus. — (Communication.) 

Recorded  March  20. 
655.  Edward  Esnouf  and  Charles  Manger,  jun.,  Jersey,  and  George  W.  Lewis,  same 
place— Improvements  iu  portable  dwellings  and  vehicles  for  travellers  or  emi- 
grants. 

Recorded  March  24. 
695.  John  Jeyes,  Northampton — Invention  for  the  manufacture  of  pulp  from  twitch  or 
couch  grass. 

Recorded  March  28. 

712.  John  Woodward,  Acton-street — Certain  apparatus  for  stopping  shot  and  other  holes 
in  ships  and  vessels. 

714.  Alfred  Hodgkinson,  Springfield  Bleach  works,  Belfast — Improvements  in  bleaching 
linen  fabrics. 

716.  Henry  Francis,  West  Strand— Improvements  in  machinery  for  crushing,  grinding, 
washing,  and  amalgamating  quartz  and  other  matters  containing  gold  or  silver. 

718.  Frederic  Chambon  and  Allied  Meyniac,  Chaylard,  Fiance — improvements  in 
bleaching  or  scouring  silk. 

720.  Ellis  Rowland  and  James  Rowland,  Manchester— Improvements  in  the  manufac- 
ture of  certain  metallic  springs. 

Recorded  March  29. 
722.  Charles  Barlow,  89  Chancery-lane— Certain  improvements  in  the  permanent  way  of 
railways. — (Communication.) 

Recorded  March  31. 

738.  Jean  M .  G.  Coste,  Passy,  near  Paris— Invention  for  revivifying  animal  charcoal  that 

has  already  been  used,  and  ob.aining,  by  a  peculiar  process,  prussiate  of  potassa 
or  soda  from  it. 

739.  Archibald  D.  Brown,  Glasgow— Improvements  in  beds,  couches,  and  other  articles 

of  furniture. 

740.  Henry  Homewood  and  John  Gregory,  Mount-street,  Lambeth — An  improved  fire- 

escape. 

741.  Alired  A.  de  Reginald  Hely,  13a  Cannon-row,    Westminster — Certain   improve- 

ments applicable  in  exhibiting  artistical,  natural,  or  other  objects  on  a  large  scale. 

742.  William  E.  Newton,  66  Chancery -bine — Au  improved  manufacture  of  carpet. — (Com- 

munication.) 

743.  Alfred  V.  Newton,66  Chancery-lane—  An  improved  mode  of  manufacturing  carpets. 

—(Communication.) 

Recorded  April  1. 

745.  Frederick  S.  Thomas,  17  Cornhill — Certain  improvements  in  locomotive  engines. 

747.  Sir  Robert  J.  Clifton,  Clifton  Hall,  Nottingham. — An  improved  percussion  shell. 

749.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — Invention  of  a  new  and  useful 
fabric  for  boot  and  shoe  soles,  machine  banding,  aud  other  purposes. — (Commu- 
nication.) 

751.  William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow  —  Improvements  in  the 
treatment  or  reduction  of  metallic  ores  and  salts. — (Communication.) 

753.  William  Smith,  Witney,  Oxford — An  improved  mop. 

755.  William  Res  tell,  Buriiiiuin,  Bucks— An  improvement  in  fixing  or  cementing  glass 
to  metal. 

Recorded  April  3. 

757.  Thomas  Scott,  Brighton— Improvements  in  machinery  for  propelling. 
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James  Forsyth.  Caldbeck.  Cumberland— Improvements  in  machinery  for  preparing 
and  spinning  wool  and  oiher  fibrous  substances. 

Pierre  A.  F.  Bobceuf,  16  Castle-street,  HMborn— Invention  for  the  application  of 
electricity  and  fixed  or  moveable  aerostation  to  military  strategy  and  pyro- 
t^chny. 

William  Ashdown.  167  Piccadilly— Improvements  in  gas  stoves. 

Richard  E.  Hodges,  Southampton-row,  Russell-square -Improvements  in  connect- 
ing wheels,  drums,  cylinders,  and  pulleys,  with  their  naves,  axles,  and  the  parts 
thereof,  one  to  the  other. 

WilTam  Gossnge,  Widues,  Lancashire — Improvements  in  the  manufacture  of  cer- 
tain kinds  of  soap. 

Guiseppe  Devincenzi,  Grosvenor-street — Improvements  in  producing  ornamented 
and  figured  surfaces,  and  surfaces  for  printing  from;  also,  the  hardening  or  pre- 
parins:  of  certain  objects  to  be  employed  in  the  process. 

Charles  Walker,  Bury— Improvements  in  steam-eogines,  and  in  apparatus  appli- 
cable to  safety-valves  for  steam-boilers. 

Recorded  April  4. 

John  Gurney,  Bradford— An  improvement  in  machinery  or  apparatus  for  spinning 
wool  and  other  fibrous  materials. 

James  Higgin,  Manchester— Improvements  in  the  mode  or  method  of  separating 
metals  from  each  other  when  in  conjunction,  and  in  obtaining  useful  products 
therefrom. 

John  Swarbrick,  Baxenden,  Lancashire— Improvements  ii\  steam-boilers. 

Joseph  Bentley,  Livernoot — Improvements  in  breech-loading  fire-arms. 

Henry  Seebohm,  Bradford — Improvements  in  preparing  and  combing  wool,  goats' 
hair,  alpaca,  cotton,  and  other  fibrous  material. 

George  S.  Parkinson,  Westboume-park-road — Improvements  in  railway  breaks. 

Bemhard  Saiuuelson,  Banbury— Improvements  in  machinery  for  cutting  turnips  and 
other  vegetable  substances. 

Robert  Brisco,  Low  Mill  House,  St.  Bees,  and  Peter  S.  Horsman,  St.  John's  Beck- 
ennet.  Cumberland — Certain  improvements  in  heckling  machinery. 

Henry  Y.  D.  Scott,  Queen's- terrace,  Woolwich — An  improved  mode  of  manufactur- 
ing cement. 

Alfred  Y.  Newton,  66  Chancery-lane — Improved  machinery  for  raising  and  forcing 
fluids.— (Communication.) 

Francjois  G.  B.  Capouillet,  Brussels— Improved  apparatus  for  generating  heat  by 
the  combustion  of  bituminous  or  resinous  substances.— (Communication.) 

James  E.  MConnelh  Widverton,  Buckingham  —  Improvements  in  wheels,  axle- 
boxes,  and  breaks  for  railway  carriages. 

John  H.  Glassford,  Glasgow — Improvements  in  lithographic  and  zincographic 
printing. 

Recorded  April  5. 

Henry  Blatter,  Paris — An  improved  mode  of  constructing  thermometers. 

William  Gilpin,  2  Moorgate-street— Improvements  in  electrical  communication. 

George  Eoss,  Falcon-square — An  improved  mode  of  preventing  the  alteration  of 
bank  bills  from  one  denomination  to  another.  -  (Communication.) 

William  E.  Newton,  66  Chancery-lane— Improved  apparatus  for  printing  piece  goods 
or  fabrics. — (Communication.) 

Constant  Bekaert,  Paris— Improvements  in  machinery  for  doubling,  twisting,  and 
winding  flax,  silk,  cotton,  hemp,  wool,  and  other  fibrous  substances.— (Communi- 
cation.) 

Jonathan  Harlow,  Bordesley  Works,  Birmingham— Improvements  in  the  manu- 
facture of  metal  bedsteads. 

Stephen  R.  Smith,  2  Hanover-terrace,  Bristol— Improvements  in  vessels  and  appa- 
ratus used  for  raising  sunken  vessels  and  other  bodies  in  the  water ;  and  for 
lowering  materials  for  structural  purposes  in  water. 

George  F.  Wilson  and  James  M.  Whiting,  Rhode  Island,  U.  S.— Improvements  in 
the  manufacture  of  wood  screws. 

William  R.  Gillard,  Kirby-street— An  improved  method  for  colouring  and  orna- 
menting leather,  vellum,  book  edges,  paper,  and  other  like  substances  employed 
in  bookbinding. 

Recorded  April  6. 

John  Weston,  Norwood,  Surrey — Improvements  in  transmitting  and  applying  mo- 
tive power  for  propelling  railway  trains,  ships,  boats,  barges,  and  such  like  ves- 
sels, and  for  other  useful  and  mechanical  purposes. 

James  Smith,  St-  Leonards-on-Sea,  Sussex— Improvements  in  the  construction  of 
railways. 

William  G.  Craig,  Newport,  Monmouthshire — An  improved  mode  of  making  com- 
munications between  the  commander  and  the  engineer,  or  the  helmsman  or  other 
person  on  ship  board. 

Charles  de  Bergue,  9  Dowgate-hill —  Apparatus  for  acting  on  water  and  other 
liquid,  so  as  to  force,  displace,  or  propel  the  same,  or  a  body  floating  thereon. 

Joseph  Nash,  3  Thames  Parade,  Pimlico — Invention  for  the  manufacture  and  refin- 
ing of  sugar. 

Simon  O'Kegan,  Liverpool— Improvements  in  engine-boiler  furnaces  and  other 
furnaces. 

Auguste  E.  L.  Bellford,  16  Castle-street,  Hoi  born— Improvements  in  sewing  ma- 
chines.— (Communication.) 

James  E.  Boyd,  Lewisham— Improvements  in  the  construction  of  ships'  anchors. 

Emilie  Dupont,  Buulogne-sur-Mer,  France  —  Improvements  in  the  manufacture 
of  certain  cements. 

John  Yule,  Glasgow — Improvements  in  the  machinery  for  raising  minerals  from 
mines. 

Josef  Chanes,  4  Da  vies- street,  Berkeley-square — An  improvement  in  the  manufac- 
ture of  ribs  of  umbrellas  and  parasols,  and  of  buaks  and  substitutes  for  bones  of 
stays  and  dresses. 

Alfred  V.  Newton,  66  Chancery-lane— Improvements  in  the  construction  of  hot-air 
engines.— (Communication.) 

Julian  Bernard,  Club  Chambers,  Regent-street — An  improved  mode  of  stitching  or 
uniting  and  ornamenting  various  materials,  and  in  machinery  or  apparatus  for 
the  said  purpose. 

James  Worrall,  jun..  Salford,  Lancashire— Certain  improvements  in  the  method  of 
bleaching  fustians  and  other  textile  fabrics,  and  in  the  machinery  or  apparatus 
connected  therewith. 

John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Invention  of  a  revolving, 
blowing-,  and  ventilating  water  extractor  for  drying  cloth.— (Communication  from 
T.  F.  King,  New  York,  U.S.) 

William  Richards,  Barcelona,  Spain — Improvements  in  wet  gas-meters. 


Recorded  April  7. 

804.  Thomas  Williams,  Manchester,  Samuel  Ainley,  Oldham,  and  Moses  Mills,  same 

place— Improvements  in  machinery  or  apparatus  for  spinning  cotton,  wool,  flax, 
or  other  fibrous  materials. 

805.  Alfred  Taylor,  Warwick-lane— Improvements  in  moderator  lamps. — (Communica- 

tion. > 
606.  Henry  M039,  19  Mansfield-street,  Cavendish-square — Invention  of  an  auriferous 
quartz  washing,  pulverizing,  crushing,  separating,  and  amalgamatiug  machine. 


S07.  Frederick  R.  A.  Glnver,  Bury-street— Improvements  in  two-wheeled  carriages. 

SOS.  Peter  Armand  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris 
— Certain  improvements  in  the  preparation  of  photographic  paper.— (Communi- 
cation.) 

809.  Louis  F.  Sangrin,  4  South-street,  Finsbury,  and  Paris— Improvements  in  the  con- 
struction of  stereoscopes. 

510.  Robert  Harliug,  Clerkenwell — Certain  mechanical  arrangements  for  multiplying 

power. 

511.  Jonathan  Jopling,  Bishopwearmouth,  Durham — Improvements  in  preserving  the 

tuyere  used  for  blowing  in  forge  and  other  furnaces  from  the  action  of  the  fire. 
812.  William  H.  Bentley,  Bedford — Improvementsin  irrigators  ormachines  for  watering 
grass  and  other  lands,  roads,  flours,  flowers,  plants,  shrubs,  and  trees,  and  appli- 
cable for  all  purposes  for  which  ordinary  watering-pots  are  employed;  parts  of 
which  improvements  are  also  applicable  to  pumps  for  raising  and  forcing  liquids. 

513.  Thomas  Wood,  14  Rumford-street,  Oxford-street,   Manchester— Improvements  in 

centrifugal  machines. 

514.  John  Rankin,  Liverpool — Improvements  in  machinery  for  cleaning  corn  and  seed. 

515.  Henry  B.  Cundy,  Battersea — Improvements  in  concentrating  beer,  ale,  cider,  wiue, 

and  vinegar. 

816.  James  E.  Wilson,  30  Great  George-street— Improvements  in  the  construction  of 

iron  girders. 

817.  John  R.  Johnson,  Stanbrook  Cottage,  Hammersmith  — Improvements  in  the  manu- 

facture of  type  and  other  raised  surfaces  fur  printing, 
SIS.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Invention  of  an  alkaline 

steam  washing  apparatus. — (Communication  from  T.  F.  King,  New  York,  U  S.) 
819.  William  Rigby,  Manchester— Certain  improvements  in  machinery  or  apparatus  for 

engraving  metallic  cylinders  or  rollers  employed  for  printing  calico  and  other 

surfaces. 
S20.  William  Naylor,  Norwich— Improvements  in  locomotive  engines. 

821.  William  Naylor,  Norwich — Improvements  in  power  hammers. 

822.  William  E.  Newton,  66  Chancery-lane— Improvements  in  producing  stereoscopic 

pictures,  and  in  the  apparatus  for  exhibiting  such  or  similar  pictures.— (Com- 
munication.) 

523.  Thomas  Whitehead,  Leeds — Improvements  in  machinery  for  preparing,  combing, 

drawing,  and  spinning  wool,  flax,  cotton,  silk,  and  other  fibrous  substances. 

524.  John  Corlett,  Luimbres,  France-  Improved  machinery  for  preparing  or  scutching 

flax  and  other  fibrous  materials  requiring  such  an  operation.— (Communication.) 
825.  Alfred  V.  Newton,  66  Chancery-lane  —  Improvements  applicable  to  the  manufac- 
ture of  weavers'  harness. — (Communication.) 

Recorded  April  8. 
S26.  Thomas  Bromley,  Liverpool — Improvements  in  the  manufacture  of  soap. 
S29.  William  Worby,  Ipswich — Improvements  in  machinery  or  apparatus  for  separating 
grain  from  straws,  broken-otf  ears,  husks,  and  other  refuse  after  being  thrashed. 

830.  William  Williams,  Ebbw  Vale,  and  Thomas  E.  Williams,  Abersychan  Ironworks, 

near  Pontypool,  Monmouthshire — Improvements  in  reverberatory  furnaces. 

831.  Charles  B.  Clough,  Tyddyn  Mold,  Flintshire — Improvements  in  the  manufacture 

of  coffins. 

832.  William  C.  Moat,  Strand— A  machine  for  crushing,  pulverizing,  and  amalgamating. 

833.  George  Savage,  Stoke-Bruen,  Northampton — Improvements  in  the  manutacture  of 

bricks  and  roofing  tiles. 

834.  Henry  Gilbee,  4  South-street,  Finsbury,  and  Paris— Improvements  in  the  construc- 

tion of  axle-boxes  and  axle-bearings.— (Communication.) 

Recorded  April  10. 

S36.  William  Wood,  Monkill  House,  near  Pontefract,  Yorkshire— Improvements  in 
treating  animal  matters  and  refuse. 

837.  William  Wood,   Monkhill  House,   near  Pontefract,  Yorkshire— Improvements  in 

apparatus  employed  in  the  manufacture  of  cut  pile  fabrics. 

838.  Alfred  S.  Bolton,  Birmingham,  and  Francis  S.  Bolton,  same  place — An  improvement 

or  improvements  in  the  construction  of  steam-boilers. 

839.  Alfred   S.  Bolton,   Birmingham,   and  Francis   S.  Bolton,  same  place — A  new  or 

improved  method  of  manufacturing  certain  kinds  of  metallic  tubes. 

840.  Felix  L.  Bauwens,  Pimlico — Improvements  in  distilling  fatty  bodies,  and  in  stills 

or  apparatus  for  such  distillation. 

841.  William  L.  Baker,  Hargreave,  Northamptonshire— Improvements  in  clock,  tower, 

turret,  and  other  like  bells. 

Recorded  April  11. 

Richard  A.  Prooman,  166  Fleet-street — Improvements  in  the  manufacture  of  hats. 
— (Communication.) 

Zachariah  Round,  Dudley,  Worcestershire— An  improvement  or  improvements  in 
bricks  to  be  used  in  certain  parts  of  buildings. 

William  E.  Brooks,  Queen-street — Improvements  in  valves  for  atmospheric  railway 
tubes. 

Edward  Lavender,  87  Princes-road,  Bermondsey — Improvements  in  apparatus  for 
stirring  and  acting  on  matters  subjected  to  heat  in  retorts. 

Charles  A.  Noedl,  Upper  St.  Martin's-lane — A  portable  vapour-bath. 

John  Mitchell,  Assay  Office,  Dunning's-alley,  Bishopsgate-street— Improvements 
in  machinery  for  pulverizing,  grinding,  amalgamating,  and  washing  ores. 

John  J,  Peile,  Whitehaven,  Cumberland  — An  improved  construction  of  lifting- 
jack. 

Uriah  Scott,  Camden-town — Improvements  in  the  adaptation  of  elastic  material  to 
boots  and  shoes,  and  shoes  for  horses  and  other  animals. 

John  Miller,  yr.,  Liverpool,  and  Michael  Burke,  same  place — Improvements  in  ma- 
chinery for  transmitting  motive  power. 

Thomas  Carr,  Liverpool — improvements  in  steering  apparatus. 

Benjamin  Fothergill  and  William  Weild,  Manchester — Improvements  in  machin- 
ery for  combing  cotton,  wool,  flax,  silk,  and  other  fibrous  materials. 

William  H.  James,  Camberwell — Improvements  in  marine  and  other  structures. 


842. 
843. 
844. 
845. 

847. 

848. 

849. 

851. 

852. 

853. 
854. 

855. 

Recorded  April  12. 

856.  Lewis  Cruger,  Golden-cross,  Charing-cross — Invention  of  a  new  and  improved  mode 

of  attaching  propellers  to  ships  and  vessels  of  all  classes. — (Communication.) 

857.  Edward  Briggs,  Castleton  Mills,  near  Rochdale— Improvements  in  machinery  and 

apparatus  for  finishing  yarn  and  thread. 

858.  Robert  Whiteside,  Egremont,  near  Birkenhead— Improvements  in  treating  orpuri- 

fying  wheat  and  other  grain. 

859.  William  Coltman,  High-street,  Leicester — An  improvement  in  knitting-frames. 

860.  Joseph  Piper,  Shoreditch— Improvements  in  apparatus  for  affixing  adhesive  stamps 

and  labels. 

861.  Samuel  Colt,  Spring-gardens,  Middlesex— Improved  machinery  for  cutting  and 

shaping  metals.— (1-artly  a  communication.) 

862.  George  Letts,  Northampton — An  improved  mole-trap. 

Recorded  April  13. 

863.  Samuel  B.  Parker,  Deptford — An  improved  apparatus  for  consuming  smoke. 
861.  Emile  W.  Hansen,  Saxe  Gotha — An  electro-magnetic  engraving  machine. 

865.  George  Elliot,  St.  Helens,  Lancashire— Improvements  iu  the  manufacture  of  car- 
bonate of  soda. 
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866.  Arthur  IT.  Cox,  Ship-street,  Brighton— Improvements  in  coating  pills  and  boluses. 

867.  John  Greenwood,  Irwell  Springs,  near  Bacup,  Lancashire, and  Robert  Smith,  Bacnp 

aforesaid — Certain  improvements  in  sizeing,  stiffening,  and  finishing  textile  ma' 
tcrials  or  fabrics. 
863.  Giuseppe  Devincenzi,  Grosvenor-street— Invention  of  a  method  or  methods  of  pro- 
ducing engraved,  figured,  and  typographic  surfaces  for  printing  suid  embossing 
from,  and  for  ornaments;  also  certain  machinery  employed  therein. 

Recorded  April  15. 

.Tames  Griffiths,  Moorgate-street —  An  improved  portable  measuring  ins'rument. 

Henry  Meyer,  Manchester — Improvements  in  looms  for  weaving. 

Joseph  Croisy,  Paris— Improvements  in  machinery  for  manufacturing  bolts,  rivets, 
screw  blanks,  railway  pins,  and  other  similar  articles, 

Thomas  Lawes,  32  City-road — Improvements  in  protectors  for  the  head. — (Commu- 
nication.) 

Alexander  Chaplin,  Glasgow  —  Improvements  in  the  application  of  cast-iron  to 
building  purposes, 

Peter  Armand  le  Comte  de  Fontaine  Morean,  4  South-street,  Finsbury,  and  Paris 
— Improvements  in  priming  fire-arm*. — (Communication.) 

Frederic  Barnett,  6  Caroline-street,  Bedford-square — Invention  of  illuminated  fur- 
niture, &c,  for  interior  and  exterior  decoration. 

Auguste  E.  L.  Bellford,  16  Castle-street,  Ilolbnrn — Certain  improvements  in  the 
manufacture  of  steel  and  wronght-iron  directly  from  the  ore. — (Communication.) 

Georges  L.  F.  Tiret,  16  Castle-street,  Holborn,  aud  Paris — An  improved  canvas  for 
embroidering. 

Recorded  April  17. 

George  Heyes,  Aspnll,  nearWigan — Improvements  in  the  method  of  arrangingand 
constructing  the  gearing  or  driving  apparatus  of  machinery,  to  prevent  accidents 
and  save  time  and  expense  in  arranging  the  same. 

Thomas  Hawkins,  LL.D.,  Northfleet,  Kent — Invention  of  an  apparatus  for  creating 
an  upward  draught  or  current  of  air  in  chimneys,  which  apparatus  is  also  appli- 
cable to  the  purposes  of  ventilation. 

William  Wilkinson,  Nottingham— Improvements  in  the  method  of,  and  machinery 
for  manufacturing  ropes  and  cords. 

William  H.  Bentley,  Bedford— Improvements  in  cannons,  guns,  and  other  fire-arms, 
and  in  projectiles  for  the  same. 
884.  Benjamin  Full  wood.  Bermondsey— Improvements  in  the  manufacture  of  cement. 
8S5.  James  A.  Smith,  Edinburgh— Improvements  in  the  manufacture  of  explosive  pro- 
jectiles. 

886.  David  TannahilL,  Glasgow — Improvements  in  lithographic  and  zincographic  print- 

ing. 

Recorded  April  18. 

887.  Charles  C.  Davis,  Bath — Improvements  in  portable  blowpipe  apparatus. 

888.  Samuel  J.  Healey,  Over  Darwen,  near  Blackburn,  Lancashire — Improvements  in 

apparatus  applicable  to  steam-boilers  for  preventing  explosions  and  saving  fuel. 
8S9.  Charles  Meason,  Warrington— Improvements  in  supplying  fuel  and  water  to  loco- 
motive engines,  or  to  the  tenders  of  locomotive  engines 

890.  Julian  Bernard,  Regent-street — Improvements  in  the  manufacture   of  boots  and 

shoes,  and  in  the  machinery  or  apparatus  connected  therewith. 

891.  Julian  Bernard,  Club  Chambers,  Regent-street  —Improvements  in  stitching,  and 

machinery  and  apparatus  connected  therewith. 
£93.  Charles  Watt,  17  Gloucester-garden?,  Kentish-town — Improvements  in  bleaching 

hemp,  flax,  and  other  fibrous  substances. 
S94.  Henry   II.   Gibbs,   15  Bishopsgate-srreet— Improvements  in  the   manufacture   of 

nitrate  of  soda.— (Communication  from  Pedro  Gamboni.) 

895.  John  Frearson,  Stnethwick — Improvements  in  steam-engines. 

896.  William  Denton,  Addinghain,  Yorkshire— Improvements  in  combing  wool   and 

other  fibres. 

897.  Jean  F.  F.  Challeton,  16  Castle-street,  Holborn,  and  Brughat,  France— Invention 

of  certain  machinery  fur  purifying  and  condensing  peat,  and  also  for  convey- 
ing it. 

Recorded  April  19. 

898.  Jean  D.  Pfeiffer,  Paris— Improvements  in  bookbinding. 

899.  Moses  Poole,  Avenue-road,  RegentVpark— Improvements  in  drying  and  weighing 

fibrous  and  other  substances.— (Communication.) 

900.  John  Kirklmm,  Tonbridge-plaee— Improved  means  of  consuming  smoke  in  furnaces. 

901.  John  C.  Haddan,  Chelsea— Improvements  in  adhesive  stamps  and  labels. 

902.  John  Jeyes,  Northampton— Improvements  in  the  manufacture  of  pulp  suitable  for 

papcrmaking. 

903.  Jeremiah  Briggs,  Derby— A  means  of  communicating  intelligence  from  one  part  of 

a  railway  train  to  another,  and  from  one  phice  to  another. 

904.  Henry  Clarke,  Lincoln— Improvements  in  cannons,  guns,  and  other  fire-arms. 

905.  Richard  A.  Biooman,  1G6  Fleet-street— Improvements  in  separating  substances  of 

different  specific  gravities,  and  in  machinery  employed  therein. — (Communica- 
tion.) 

Recorded  April  20. 
90S.  Thomas  Vickers,  Manchester— Improvements  in  the  manufacture  of  manure. 

907.  Edmund  Hunt,  40  Walcot-square,   Kennington-road— Improvements  hi   treating 

minerals  for  the  extraction  of  their  valuable  metals. 

908.  Robert  Richardson,  26  Great  George-street— An  improved  method  of  joining  or 

securing  the  joints  of  pipes. 

909.  John  Pym,  Bangor,  Carnarvonshire— Improvements  in  the  manufacture  of  pipes 

for  the  transmission  of  water  and  other  fluids, 

910.  Henry  Brown,  Halifax — Improvements  in  combing  wool,  hair,  cotton,  and  other 

fibrous  materials. 

911.  John  M.  Reed,  19  Northumberland-street,  Strand— Improvements  in  the  treatment 

of  amalgams. 

912.  George  Jones,  Spring  Vale  Imn  Works,  Sedgley,  Staffordshire— Improvements  in 

landing  apparatus  to  be  used  in  working  mines. 

913.  William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  machi- 

nery or  apparatus  for  making  bricks  or  tiles. — (Communication  from  Malgoire  A. 
Julienne,  Paris.) 

914.  William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— An  improved  apparatus  for 

discovering  the  leakage  or  escape  of  gas, — (Communication  from  Etienue  A. 
Maccaud,  Paris.) 

Recorded  April  21. 

915.  Thomas  Wood,  Culcheth,  Lancashire,  and  Samuel  H.  Heginbottom,  same  place- 

Improvements  in  metallic  pistons  for  steam-engines  and  pumps. 

916.  Frederick  B.  Anderson,  Gravesend— An  improvement  in  spectacles  and  eye-glasses. 

917.  Richard  J.  Crickmer  and  Frederick  W.  Crickmer,  Bermondsey— Improvements  in 

cannons  and  field-pieces. 
913.  Charles  Cammell,  Cyclops  Steel  Works,  Sheffield— Improvements  in  the  permanent 
way  of  railways. 

919.  Robert  H.  Collyer,  Norfolk-street,  Strand— Improved  machinery  for  crushing  or 

triturating  hard  substances. 

920.  William  and  Joseph  Harcourt,  Birmingham— Improvements  in  chamber  or  flat- 

bottomed  candlesticks. 


921.  Samuel  Minshull  and  Charles  Austin,   Birmingham— Improvements  in  securing 

and  fastening  the  lids  of  boxes  or  cases  used  for  packing  manufactured  or  other 
goods. 

922.  William  B.  Stephens,  Mark-lane-Improvements  in  lamps (Communication.) 

923.  Aime  Blavier,  Paris— Improvements  in  locomotive  engines. 

Recorded  April  22. 

924.  Henry  B.  Barlow,  Manchester— Improvements  in  manufacturing  metal  nuts,  and  in 

machinery  for  stamping,  forging,  and  punching  the  same.— (Communication.) 

925.  Pierre  J.  F.  Mouchell,  Paris-  Certain  improvements  in  melting  and  in  treating  the 

ores  and  metals. 

926.  John  Harlow,   Moseley,  Worcestershire— Improvements   in   the  manufacture  of 

paper,  pasteboard,  and  millboard. 

927.  Thomas  F.  Finch,  Worcester— Improvements  in  the  manufacture  of  buttons. 

928.  Joseph  Gill,   Marsala,  Sicily — Improvements  in  apparatus  for  the  distillation  of 

spirituous  liquors. 

929.  Robert  Galloway,  Lambeth — Improvements  in  the  construction  of  fnrnaces. 

930.  William  Goodcliap,  Wallbrook—  Improvements  in  obtaining  power  by  carbonic 

acid  gas.— (Communication  from  Hume  Greenfield,  New  Oilcans) 

931.  James  Warren,  75  Old  Broad-street — Improvements  in  the  construction  of  railways. 

Recorded  April  24. 

932.  Charles  E.  Blank,  Trump-street — Improvements  in  winding  or  reeling  yarn  into 

ban  Its. — (Communication.) 

933.  David  Buddo,  St.  Andrews*—  Invention  of  a  magnetic  weather- gauge,  to  give  warn- 

ing of  the  approach  of  gales  and  storms,  &c. 

934.  Charles  Hart,  Vale  of  White  Horse  Iron  Works,  Wantage,  Berkshire- An  im- 

provement in  the  mode  of  applying  power  to  combined  thrashing  and  dressing 
machines. 

935.  Moses  Poole,  Avenue-road,  Regent's-park — Improvements  in  washing  garments  and 

labrics. — (Communication.) 

936.  John  Wilson,  Croydon — Improvements  in  the  construction  of  portable  houses  and 

other  buildings. 

937.  William  E.  Newton,  66  Chancery-lane — Improved  machinery  for  casting  type. — 

(Communication.) 
93S.  James  Combe.  Belfast— Improvements  in  machinery  for  heckling  flas  and  other 
fibrous  substances. 

939.  William  E.Newton,  66  Chancery-lane — Invention  for  the  application  of  a  new  or 

improved  material  or  substance  to  the  construction  of  certain  parts  of  machinery. 
— (Communication.) 

940.  Thomas  W.  Dodds,  Rotherham— Improvements  in  furnaces  and  fireplaces  for  effect- 

ing a  more  perfect  combustion  of  fuel  and  prevention  of  smoke. 

941.  Jonathan  Davidson,  Edinburgh  -  Improvements  in  breakwaters.. 

942.  William  Blackwood.  Arthurlie,  Renfrewshire — Improvements  in  the  treatment  and 

finishing  of  threads  or  yarns. 

Recorded  April  25. 

943.  Richard  F.  Sturges,  Birmingham — Improvement  or  improvements   in  joining 

metals. 

944.  Fredcrich  L.  II.  Danchcll,  Acton — Improvements  in  obtaining  and  applying  motive 

power. 

945.  Felix  A.  Testud  de  Beauregard,  Paris — Certain  improvements  in    the  manufac- 

ture of  inks,  and  in  the  preparation  of  papers  for  receiving  the  same. 

946.  William  Collier,  Weston,  Cheshire— Improvements  in  evaporating  pans  for  con- 

centrating solutions  of  certain  acids,  alkalies,  and  salts. 

947.  Richard  Ellis  and  James  VV.  Martin,  St.  James's  parish,  Westminster— Improve- 

ments in  the  mode  of  drying  or  desiccating  by  the  agency  of  atmospheric  air. 

948.  John  Aitken,  Douglas,  Lanarkshire— Improvements  in  sawing  machinery. 

949.  John  Law  son  and  Sonierville  Dear,  both  of  Leeds— Improvements  in  looms  for 

weaving. 

950.  John  Goncher,  Worksop,  Nottinghamshire — Improvements  in  propelling  ships  and 

other  vessels. 

Recorded  April  27. 

951.  Charles  C.  Person,  Paris,  and  16  Castle-street,  Holborn— Certain  improvements  in 
coating  with  zinc  by  galvanization. 

Edward  Crosland,  Rochdale,  and  Thomas  Boardman,  West  Houghton,  Lancashire 
— Improvements  in  weaving,  and  in  machinery  for  manufacturing  cut  pile  and 
other  fabrics. 
Thomas  G.  Owen,  Shrubland-road,  Dalston— An  improved  construction  of  portable 
filter. 

954.  William  Gravact,  Park-street,  Westminster— An  improvement  in  propelling  ships 
and  other  vessels. 


952. 


953. 


ISST  Information  as  to  any  of  these  applications,  and  their  progress,  may  le  had  on  appli- 
cation to  the  Editor  of  this  Journal. 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 


March  30th, 
31st, 


April 


Clh, 
7th, 
10th, 

13th, 


Registered  from  301ft  March,  to  \3lh  April  1854. 

3583  C.  Ward,  Sheffield,—"  Table-knife." 

3584  T.  Taylor,  York,—"  Curtain  lath." 

3585  W.  Conrads,  St.  John's  Wood,—"  Door-shntter." 

3556  R.  Lanes,  Cirencester,—"  Oil-cake  mill." 

3557  A.  Holloway,  Birmingham,—"  Pocket-book  fastener." 

3588  K.  and  J.  Rankin,  Liverpool,—"  Teeth  for  bone-mills." 

3589  Williamson,  Brothers,  Stainton, — "  Mangling  machine." 

3590  T.  W.  Wedlake  and  R.  Dendy,  Horuchurch, — "  Clod-criisher." 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 
Provisionally  Registered. 
April    1st,      575    J.  Poupard,  Ball's-pond,— "  Meat-hook." 
7th,      576    A.  Ross,  Brixton-hill,—"  Alliance  shawl." 
10th,     577    J.  Ball,  Portman-square, — "  Funeral  carriage." 
11th,      57S    J.  Foord,  Rochester, — "  Barrow." 
20th,     579    A.  Emett,  Liverpool,—"  Chimney-top." 

TO  READERS  AND  CORRESPONDENTS. 

J.  D.— We  shall  be  glad  to  learn  that  he  has  obtained  what  he  wanted. 

A.  C— We  do  not  doubt  the  willingness  of  the  patentee  to  "construct  engines  of  any 
size  on  this  plan."  But  we  doubt  whether  users  of  steam  machinery  would  pay  for,  or 
engine-builders  put  up,  the  huge  and  weighty  wheels  necessary  for  large  engines.  It 
appears  to  us  to  be  slightly  absurd  to  erect  separate  and  additional  gearing,  equal  to  the 
transmission  of  the  entire  power  of  the  engine,  merely  lor  the  purpose  of  regulating  the 
movement.  We  admit  the  validity  of  his  objection  as  to  the  severe  irictional  working  of 
the  screw  combination. 
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THE  CRYSTAL  PALACE. 


;Wk5  ERY  refreshing  is  it,  after  toiling  through  the 
pages  of  recent  literature,  to  take  down  from 
the  shelf  some  quaint  volume  of  earlier  days. 
How  soon  we  find  the  tui  bid  dross  which  we  are  so  often  compelled  to  see 
around  us  in  the  present,  rebuked  by  the  sterling  honesty,  if  neither  always 
the  truthful  or  most  elegant,  in  the  old  writer  !  The  other  evening,  when 
sitting  alone  in  our  quiet  little  room,  -which,  of  course,  we  dignify  with 
the  title  of  "study,"  after  having  been  head-over-ears  all  day  rumaging 
for  something  really  new  among  the  so-called  new  things  brought  before 
us,  and  after  yawning  out  for  a  due  period  our  disappointment  as  well  as 
we  could,  we  sprung  up  in  very  desperation,  and  took  down  from  our 
shelves,  where  it  had  long  lain  unremembcred,  Raleigh's  "  History  of 
the  World."  Oddly  enough,  we  stumbled  upon  a  passage  which  repre- 
sented a  phase  of  the  author's  mind  exactly  opposite  to  that  which  our 
memory  at  the  moment  presented  to  us.  For  the  life  of  us,  we  could  not 
help  seeing  him  sitting  down  and  writing  to  Sir  Robert  Cecil  about  the 
offended  virgin  Queen  in  the  following  strain — "  I  that  was  wont  to 
behold  her  riding  like  Alexander,  hunting  like  Diana,  walking  like 
Venus,  the  gentle  winds  blowing  her  fair  hair  about  her  pure  cheeks 
like  a  nymph,  sometimes  sitting  in  the  shade  like  a  goddess,  sometimes 
singing  like  an  angel,  sometimes  playing  like  Orpheus,"  &c. — this 
nymph,  Venus,  goddess,  angel,  being  then  about  the  age  of  sixty  years. 
How  it  was  we  strayed  into  this  thought  we  cannot  say,  but  his  men- 
dacious account  of  discoveries  in  Guiana  became  associated  in  idea  with 
the  other  quality  of  mind  displayed  in  the  lines  fashioned  to  meet  the 
eye  and  heart  of  the  sovereign.  Glad,  indeed,  were  we  to  recur  to  the 
pages  of  the  history,  which  is  really  a  very  remarkable  production  for 
the  time.  All  the  facts  then  known  relating  to  the  theu  known  suc- 
cessive empires  of  the  world  are  carefully  collected  together,  and  a  read- 
able history  is  placed  before  us.  But,  thought  we,  as  we  turned  page 
after  page,  flitting  over  the  surface  and  dipping  a  wing-feather  of  our 
imagination  into  the  calm  ocean  of  human  tradition,  how  much  more 
have  we  learned  of  these  tilings  since  these  pages  were  printed — since 
the  courteous  knight  amused  himself,  during  his  long  confinement  in  the 
Tower,  with  correcting  the  proof  sheets!  What  new  and  wonderful 
records  of  the  ancient  nations  which  Raleigh  noticed  have  been  brought 
to  light !  What  strange  yet  undeniable  documents  have  been  exhumed, 
telling  us,  in  very  plain  language,  of  still  more  wonderful  peoples,  as 
well  in  the  Eastern  as  in  the  Western  hemisphere !  Pondering  these 
matters,  we  could  not  but  remember  the  relics  of  Nineveh  and  Babylon, 
Egypt  and  the  remains  of  its 

"  Temples,  palaces,  and  piles  stupendous," 
the  rock-hewn  magnificences  of  India,  the  Parthenon,  Tadmor  in  the 
desert,  beautiful  to  the  very  last,  Etruria,  Herculaneum,  Pompeii,  and  the 
forest-covered  cities  of  Central  America.  We  had  gradually  passed  in 
thought  from  cne  to  the  other  of  these,  and  bad  reinspected  all  the 
visible  proofs  of  their  existence  with  which  we  had  been  acquainted,  and 
invented  theories  (destroying  them  as  fast  as  they  were  invented) 
accounting  for  these  states  of  things — so  much  and  so  many  forms  of 

decav  and  dissolution,  witnessing  to  so  much  of  greatness  and  beauty, 
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and  as  many  varying  forms  of  greatness  and  beauty — when  the  vain 
desire  to  have  seen  all  these  grand  and  exquisite  things  in  their  pristine 
perfection  came  upon  us.     The  wish  began  to  produce  its  realization, 
and  deduction  after  deduction,  induction  after  induction  following,  we 
cannot  say  how  rapidly,  until  by  dint  of  pure  ratiocination,  we  thought 
we  had  made  the  dead  bones  live.     But  a  rustling,  as  of  spirits  in  the 
air,  and  a  breathing,  as  of  beautiful  wandering  bodiless  voices,  greeted 
us.     Our  previous  visions  had  all  fled  ;  and  we  were  suddenly  left  alone 
with  a  very  singular  form  of  beauty,  so  delicate,  and  yet  of  such  great 
power,  that  all  description  must  fail  in  its  delineation.     Its  simple  ap- 
pearance was  as  a  cordial  greeting,  and  its  movements  but  as  a  kind  of 
melodious  speech.     It  beckoned  us  into  the  past  time.     We  followed, 
carefully  avoiding,   or  more  rapidly  striding  over,  those   moments  or 
hours  in  which  our  soul  had  been  too  closely  connected  with  the  things 
that  are  in  the  world,  when,  all  of  a  sudden,  we  found  ourselves  on  a 
wide-spread  plain ;  upon  which,  in  different  parts,  we  could  see  some 
immense  monuments,  varying  in  size  and  beauty.     Instinctively  look- 
ing round  for  an  explanation  of  their  appearance,  the  "delicate  spirit" 
that,  as  we  found,  had  accompanied  us,  signified  them  to  be  the  monu- 
ments of  peoples  who  had  risen,  lived,  and  died  upon  this  fair  earth  of 
ours  at  successive  periods.     They  were  not  monuments  of  an  ordinary 
kind,  but  they  appeared  freshly  conceived  and  executed   types  of  the 
architecture    of  the   respective   countries.      "  There,"   said  the   spirit, 
"  those  winged  human-headed  bulls  mark  the  entrance  to  the  palace 
erected  on  the  site  of  that  which  was  set  up  when  '  went  forth  Ashur 
and  builded  Nineveh' — where  Nimrod,  the  mighty  hunter,  and  his  hunts- 
men, began  to  settle  down  from  their  nomadic  habits,  and  became  an  agri- 
cultural people,  demonstrating  the  possession  of  artistic  taste.     Through 
such  portals  may  Ninusand  Semiramis  have  pnssed  as  conquerors  return- 
ing from  their  victories,  and  through  such  portals,  surrounded  by  his  fawn- 
ing courtiers,  tricked  out  in  all  the  barbaric  splendour  of  the  East,  fancy 
now  you  see  approaching,  satiated  with  profane  revelry,  the  '  god  Sardana- 
palus.'     Look  at  the  wild  power  of  art  exhibited  in  the  structure.     It 
seems  that  the  three  primitive  colours  were  the  only  colours  which  were 
capable  of  exciting  attention  and  receiving  admiration.     They  appear 
here  in  all  their  plainness;  yet  still  so  associated  with  one  another,  as 
to  show  very  clearly  that  these,  of  the  most  ancient  of  the  ancients,  had 
art  among  them,  albeit  of  the  simplest  kind.     These  works  show  that  a 
power  was  for  the  first  time  sent  forth  into  the  world,  and,  bursting  all 
barriers,  compelled  its  presence  to  be  recognized  by  very  rudeness  and 
crudity.     Those  inscriptions,"  continued  the  spirit,  "  were  for  many  ages 
wholly  forgotten  —  the  minds  that  framed  them  and  the   hands   that 
incised  them  had   all  long   passed  away,  and  there  was  none  left  to 
interpret  this  vision.      But  now,  in  this  age  of  the  world,  the  secrets  of 
the  past  shall  be  disclosed,  and  many  hands  and  hearts  are  devoted  to 
the  work.     But  glance  that  way,"  and  we  gazed  aside  from  the  mighty 
erection  before  us,  to  one  of  still  higher  majesty  and  significance.     "  The 
hieroglyphics  are  the  names  of  Sesostris  and  Rhamses,  and  other  dynas- 
ties of  the  Pharoahs,  with  prayers  of  the  Lord  of  both  Egypts,  and  the 
child  of  the  Sun  to  Osiris,  the  Lord  of  Life  and  Light ;  and  the  inscrip- 
tion to  Isis,  'the  ever-living  God,  who  giveth  life  to  man,  promises  the 
ever-worshipping  king  power  and  glory,  and  declares  that  he  will  put 
all  things  under  his  feet,'  are  legible  to  the  initiated  upon  rock-hewn 
templar  palaces,  or  tombs,  decorated  with  effigies  of  gods  or   monarchs 
a  hundred  feet  high,  approached  by  avenues   of  sphinxes   of  colossal 
size.      In  such  a  temple  was  worshipped,  and  on  such  a  temple  was 
inscribed  the  words  of,  that  Being  who  only  can  say,  '  I  am  all  which  has 
been  and  shall  be,  and  none  among  mortals  has  hitherto  removed  my 
veil.'     Through  one  like  this  portico,  often  and  often,  from  their  youth 
upwards,  may  Aaron  and  Moses  have  passed,   and  within  that  hall  how 
often  may  they  have  seen  conducted  in  all  the  magnificence  of  an  imagina- 
tive people,  the  apotheosis  of  the  sacred  bull,  or  that  of  the  no  less  sacred 
chief  magistrate  of  the  people !     Here  Cambyses   may  have  stayed  a 
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moment  to  reflect  before  the  destruction  he  purposed,  hut  could  not 
accomplish.  Before  such  shrines  may  the  Ptolemies  have  bent  the 
knee,  or  poured  libations  to  the  numerous  other  deities  of  their  singular 
creed.  Pass  on."  What  form  of  beauty  is  that  rising  now  upon  the 
plain  before  our  very  sight,  endowed  with  a  power  so  peculiarly  its 
own  ?  "  That,"  responded  the  spirit,  "  is  the  pure  and  beautiful  dream 
of  the  Greeks — idealizing  all  forms  that  could  in  any  way  be  blended 
with  their  architectural  conceptions.  In  their  hands  every  individual 
portrayed  not  the  high  concrete,  but  the  abstract  quality  with  which 
he  was  endowed  by  nature  or  cultivation,  in  brute  or  man.  And  while 
the  former  was  thus  elevated  to  the  same  moral  rank  as  his  master,  the 
latter  owned  the  aspect,  and  claimed,  and  in  some  cases  received,  the 
homage  of  a  god.  Look  carefully  upon  these  sculptured  forms  around ; 
they  live!  Listen  attentively;  they  breathe  1  Creations  them- 
selves of  a  wondrous  inspiration,  they  inspire  !  A  very  strange  com- 
pound must  that  individual  be,  who  can  see  these  things  for  the  first 
time,  and  not  be  astounded  —  who  can  see  them  for  the  thousandth 
time  and  not  still  learn  somewhat.  It  is  only  when  we  are  conscious 
that  we  love  them,  that  we  can  know  ourselves  standing  on  the  very  pin- 
nacle of  the  Temple  of  Art,  and  feel  able  to  trace  those  infinitely 
varying  and  numberless  channels  which  flow  down  thence,  and  spread 
life,  and  health,  and  pure  enjoyment  throughout  the  world."  Very  nume- 
rous were  the  other  monuments  of  this  high  order  to  which  our  atten- 
tion was  directed.  The  Roman  and  the  Moor  builded  again  for  us  their 
■palaces  and  private  residences.  The  ancient  body  of  freemasons,  in- 
•  separably  associating  their  meanest  labours  with  the  sacred  symbols  of 
religion,  reconstructed  for  our  inspection,  upon  this  wondrous  plain, 
portions  of  their  most  perfect  works ;  and  even  the  rude,  unholy  hand 
'  which  would  have  improved  upon  them,  lent  us  for  a  season  many 
specimens  of  their  skill,  which  'they  blasphemously  styled  the  Renaissance 
of  Art.  Even  the  Moslem1  was  not  unrepresented  in  his  picturesque 
Eastern  bright  light  aii'd  'deep  shades.  As  we  were  gazing  with  more 
than  ordinary  delight  upon  all  these  things,  and  many  more  which 
seemed  growing  up,  as  it  were,  between  them  and  amongst  them,  sud- 
denly upon  looking  around,  we  found  ourselves  alone  upon  the  plain,  and 
felt  gradually  dissolving  from  it,  as  the  ancient  monuments  we  had  with 
such  delight  been  inspecting,  appeared  themselves  slowly  to  disappear. 
.  .  .  .  We  had  nodded  over  our  book.  Poor  old  Sir  Walter 
could  not  keep  us  from  going  to  sleep;  but  a  concise  account  of  the  New 
Crystal  Palace,  which  had  in  the  meantime  been  laid  on  the  table  to  our 
hand,  proved  to  us  at  once  that  we  really  had  not  been  dreaming.  There 
the  very  things  were.  There  the  very  things  are,  and  we  may  see  them 
and  walk  among  them,  and  among  multitudes  of  other  things — a  mere 
catalogue  of  which  would  fill  up  more  space  than  we  can  at  present 
devote  to  the  subject. 

This  enormous  pile  of  beauty  and  intellect  is  open  at  last.  On  Satur- 
day, the  10th  of  June,  all  had  been  ordered  and  arranged  for  the  pur- 
pose. Very  remarkably,  the  first  of  the  few  summer  days  we  have  had 
shone  out  brilliantly  upon  the  occasion,  gladdening  all  who  felt  the 
slightest  interest  in  the  progress  of  this  grand  institution.  The  railway, 
destined  in  a  short  time  to  lead  from  London  Bridge  into  the  palace  itself, 
was  for  the  first  time  opened,  for  some  considerable  distance  on  the  way. 
Had  it  been  a  wet  day,  it  would,  however,  have  been  monstrously  incon- 
venient to  all  who  travelled  by  it,  for  the  passengers  had  to  walk,  for 
about  half  a  mile,  over  a  path  newly  made  on  a  clay  soil.  Other  arrange- 
ments for  transit  to  and  fro  were  effectively  made,  preparatory  to  the 
reception  of  the  crowds  of  persons  who  were  expected  to  visit  the  build- 
ing. This  expectation  was  not  disappointed.  From  a  very  early  hour 
in  the  forenoon,  crowds  of  invited  guests,  owners  of  season  tickets,  and 
persons  possessing  no  tickets,  crowded  around  the  station  at  the  London 
terminus,  and  were  successively  transported  to  their  journey's  end; 
while  carriages,  gigs,  cabs,  omnibuses,  and  all  other  kinds  of  vehicles, 
were  lining  the  roads  in  the  neighbourhood.     At  eleven  o'clock,  the 


door3  were  opened.  Her  Majesty  was  to  be  in  the  building  at  three,  so 
there  were  good  four  hours  to  wait  for  the  grand  spectacle.  Not  so, 
we  thought;  as,  among  the  foremost  in  the  throng,  we  took  onr  place 
in  the  southern  nave.  It  was  but  to  look  around — the  coup  d'oail  was 
enchanting.  Many  as  were  the  hours  before  the  Sovereigns  of  the  British 
Empire  and  Portugal  would  make  their  appearance,  there  was  much  to 
fill  up  the  time.  The  constant  accession  of  new  numbers.  Now  one 
gallery  filled,  then  another.  Now  one  Don  coming  in,  then  a  second, 
then  a  third ;  then  a  host  of  officials  altogether ;  then  a  stray  Mayor  or 
two  of  some  of  our  cities  and  towns ;  or  some  learned  Doctor  of  Laws, 
in  his  scarlet  robes.  Here  and  there  a  pleasant-looking,  art-loving 
Bishop,  or,  very  few  and  far  between,  some  staying-at-home  officer  of  a 
regiment.  There,  immediately  before  us,  and  behind  that  cordon  of 
policemen,  is  the  place  appropriated  for  the  reception  of  the  representa- 
tives of  those  other  empires  and  kingdoms  of  the  world,  which  it  is  now 
necessary  to  qualify  as  being  on  friendly  terms  with  us.  Each,  as  he 
arrives,  evidently  creates  a  sensation ;  for  his  holiday  dress,  and  his 
numerous  stars  and  orders,  mostly  varying  from  those  of  his  associates, 
command  observation.  There  is  the  undecorated  Minister  of  the  great 
Western  world;  and  there,  just  seated  among  them,  is  the  Indian  Rajah, 
his  head  and  breast  covered  with  pearls,  emeralds,  rubies,  and  diamonds, 
of  large  size  and  splendour,  and  his  whole  person  with  cloth  of  gold  and 
fine  linen.  There  are  the  picturesque  costumes  of  the  representative  of 
Persia  and  his  son,  and  their  singularly  coloured  attendants ;  and  there, 
too,  are  other  worthies,  no  doubt,  if  diamonds  of  the  size  of  the  "  sea  of 
light"  might  be  considered  as  pointing  them  out  as  such.  The  whole 
place,  we  see,  has  gradually  been  getting  very  crowded.  We  look  at 
our  watch;  it  is  a  quarter  to  three.  Expectation  is  on  tip- toe.  But  a 
preliminary  sight  is  to  be  seen.  We  mount  for  an  instant  on  the  back 
of  our  chair,  and  shoot  a  glance,  first  down  the  northern,  and  then  down 
the  southern  nave.  A  glorious  sight !  The  unique  building,  filled  with 
glimpses  of  its  peculiar  treasures,  and  lined  on  all  sides  with  thousands 
of  the  people,  numbering  among  them  the  highest  in  genius,  talent, 
rank,  and  money,  in  the  land  ;  while  the  fifteen  hundred,  who  have  now 
filled  the  orchestra,  situated  immediately  behind  the  crimson  dais  and 
canopy  appropriated  to  Majesty,  appear  one  vast  crowded  amphitheatre, 
ready,  upon  a  signal,  to  create  a  sound  as  new  as  is  the  sight  itself. 
There,  too,  at  one  of  the  four  corners  of  the  central  transept,  stands, 
among  the  others  (admirably  placed),  the  grand  colossal  statue  of  Peter 
Paul  Rubens,  in  a  very  graceful  attitude,  as  though  he  were,  at  the  same 
time,  welcoming  the  visitor,  and  inviting  him  to  the  feast  of  art,  spread 
so  lavishly  before  him.  An  unusual  noise,  which  takes  the  shape  of  an 
English  people's  greeting,  is  heard  outside.  "  The  Queen !  the  Queen!" 
rapidly  passes  from  mouth  to  mouth.  And  the  Royal  Family  of  Eng- 
land and  the  King  of  Portugal,  and  their  respective  suites,  enter  and 
take  the  places  reserved  for  them.  The  Queen  alone  is  seated ;  the  vast 
multitude  stand  around.  Her  Majesty  rises,  and  the  bands  strike  up 
the  National  Anthem  ;  in  the  meanwhile  some  guns  of  large  calibre  in  the 
grounds  booming  out  their  thundering  sympathy.  Clara  Novello  sings 
the  solo  parts,  every  _word  falling  upon  every  ear  within  this  great 
temple,  with  that  perfection  which  the  human  voice,  tuned  as  is  her 
own,  alone  can  give.  Cheer  after  cheer  recorded  the  sympathy  of  the 
crowd  with  the  sentiments  of  the  anthem ;  while,  during  this  per- 
formance, cannon  after  cannon  announced  to  those  assembled  around 
the  building,  this  commencing  scene  of  the  new  Palace  of  the  People. 
This  first  burst  of  enthusiasm  ceased,  and  the  Queen  listened  and  re- 
plied to  an  address  by  the  Chairman  of  the  Company.  The  Royal  pro- 
cession formed,  and  very  beautiful  was  it  t,g  watoh  its  progress  as  it 
passed  through  the  masses,  each  successive  line  of  persons  taking  up 
its  measure  of  hearty  welcome.  Qn  the  return  of  the  procession,  the 
Queen  declared  the  Palace  "opened."  The  Old  Hundredth  Tsalm 
was  sung  and  played  by  the  whole  force  of  the  orchestra,  a  prayer 
was  repeated  by  the  highest  ecclesiastic  in  the  land,  and  the  proceed- 
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ings  had  a  graceful,  grateful,  and  appropriate  termination  with  the  Hal- 
lelujah Chorus  (which,  under  Costa's  care,  was  admirably  rendered), 
and,  once  more,  "  God  Save  the  Queen."  Perhaps,  on  the  whole,  there 
never  was  a  more  splendid  ceremonial  in  the  world ;  and,  probably,  the 
moral  sublimity  of  a  scene  of  the  kind  was  never  so  objected  to  man 
as  at  that  moment  when,  standing  upon  that  elevated  platform,  in  the 
highest  position  in  their  several  states,  the  beloved  of  their  peoples,  those 
two  monarchs  yet  felt  conscious  of  their  common  relation  with  all  sur- 
rounding them,  as  the  thousands  of  voices,  in  all  their  power,  hymned  not 
as  in  a  crystal  dome,  but  in  the  wide  universe,  and  hailed  the 

"  King  of  kings !  and  Lord  of  lords !" 
Another  burst  of  the  people's  enthusiasm,  and  the  Queen  retired.  The 
interesting  ceremonial  was  concluded.  .  .  .  How  trifles  cling  to  us! 
At  this  very  moment,  when  our  ideas  of  all  things — and,  among  them, 
of  somewhat  of  man's  own  greatness,  had  been  stimulated  to  excess,  a 
little  insect  flitted  past  us— the  ephemera,  with  its  elegant  body  and 
lace-formed  wings.  It  is  produced  from  the  egg,  matures  to  perfection, 
reproduces  its  kind,  and  dies  in  the  course  of  one  long  summer  day! 
Against  our  wish,  this  was  the  case  with  the  first  "  Great  Exhibition." 
May  its  present  most  promising  progeny  endure  to  all  ages  I 


THE  LAW  OF  PATENTS  FOE  INVENTIONS  IN  THE 
PAPAL  STATES. 

A  law  of  the  apostolic  chamber,  dated  3d  September,  1833,  contains 
the  following  regulations  : — 

Patents  will  be  issued  either  to  subjects  of  the  Pope,  or  to  foreigners, 
in  respect  of — 1st,  a  newly-discovered  natural  production;  2d,  a  new 
and  important  kind  of  agricultural  cultivation ;  3d,  a  new  and  useful  art 
not  previously  brought  into  practice ;  4th,  a  new  and  useful  improvement 
in  the  arts  or  agriculture,  for  a  period  varying  from  five  to  fifteen  years, 
except  as  regards  improvements  and  processes  now  in  the  Pope's  domi- 
nions, but  patented  abroad.  In  such  cases  the  papal  patent  will  expire 
with  the  original  patent.  With  respect  to  novel  processes  and  improve- 
ments already  known  by  means  of  printed  books,  but  not  brought  into 
use  in  the  papal  states,  the  patent  will  be  limited  to  a  period  of  from 
three  to  six  years.  Persons  holding  a  Eoman  patent  are  at  liberty  to 
procure  patents  for  the  same  invention  in  foreign  countries. 

The  importance  of  the  invention,  the  amount  of  capital  required  to 
carry  it  into  effect,  and  the  amount  of  gain  likely  to  be  derived  from  it, 
will  be  guides  for  determining  the  less  or  greater  duration  of  the  patent, 
and  whether  it  ought  to  extend  over  the  whole  of  the  papal  states,  or  only 
over  a  part. 

Proof  of  unexpected  expense's  and  losses,  and  reasons  of  public  utility, 
will  afford  ground  for  obtaining  a  prolongation  of  a  patent,  originally 
obtained  for  less  than  fifteen  year3  or  six  years,  not  being  in  respect  of 
an  invention  patented  abroad. 

The  applicant  for  a  patent  must  present  a  petition  to  the  proper  autho- 
rities, setting  forth  the  nature  of  the  discovery,  invention,  process,  or 
improvement,  the  probable  utility  to  the  state,  and  the  possible  injury  to 
public  health  or  private  interests. 

The  petition  must  be  accompanied  in  duplicate  by  a  full  description  of 
the  invention,  sufficiently  clear,  complete,  and  exact,  to  enable  others  to 
put  it  in  practice,  and  by  the  needful  plans,  drawings,  sections,  models, 
or  samples. 

A  patent  shall  be  proof  in  law  of  the  granted  privilege,  and  of  its  date, 
but  will  not  guarantee  either  the  merit  or  the  utility  of  the  invention. 

A  patentee  has  the  exclusive  right  of  carrying  his  invention  into  effect, 
and  all  other  persons  are  interdicted  from  hindering  its  free  use,  or  in- 
terfering with  him  in  any  manner  during  the  term  for  which  the  patent 
is  granted.  In  that  period  the  patentee  can  deal  with  his  right  as  with 
any  other  species  of  property.  He  can  transfer  it  to  another  ;  and  he  may 
share  it  with  others  as  partners,  or  license  others  to  use  it.  Those  who 
disturb  him  in  his  enjoyment  of  it,  may  be  prosecuted  before  the  compe- 
tent tribunals. 

No  one  will  be  allowed  to  contest  the  validity  of  the  patent  on  the 
ground  of  want  of  priority  or  novelty  in  the  invention,  after  the  expira- 
tion of  six  months  from  the  date  of  the  patent. 

The  patent  will  become  of  no  effect  in  the  following  cases  : — 1.  If  the 
invention  shall  be  injurious  to  the  public  health,  safety,  or  interest.  2. 
If  it  shall  be  decided  by  a  competent  tribunal  that  some  other  person  had 
previously  introduced  or  put  in  practice  the  patented  invention.     3.  If 


the  process  or  improvement  bad  been  made  known  through  the  public 
prints,  such  publication  not  having  been  declared  in  the  applicant's  peti- 
tion. 4.  If,  in  describing  the  invention,  the  patentee  had  concealed  or 
misstated  the  means  of  carrying  it  into  effect.  5.  If  the  patentee  fails 
to  carry  the  invention  into  effect  within  a  year  from  the  date  of  the 
patent,  or  if  he  shall  suspend  the  working  of  it  for  that  space  of  time. 
6.  If  he  shall  not  pay  the  tax  within  a  month  after  the  time  fixed.  7. 
If,  on  examination  of  samples,  it  shall  be  discovered  in  any  year  that  the 
manufacture  or  cultivation  has  deteriorated. 

At  the  expiration  of  the  patent,  or  whenever  it  shall  be  declared  in- 
valid, the  description  and  mode  of  operating  will  be  made  public. 

The  tax  on  patents,  for  original  inventions,  is  calculated  at  the  rate  of 
ten  Eoman  scudi  (i.  e.  crowns,  about  £23)  per  annum,  and  that  on 
patents  for  imported  inventions  at  the  rate  of  fifteen  Eoman  scudi  per 
annum,  on  the  whole  time  for  which  the  patent  is  granted.  The  sum  is 
payable  in  two  moieties,  the  first  on  the  patentee  receiving  the  patent, 
the  second  within  a  month  after  the  expiration  of  the  first  half  of  the 
term  for  which  the  patent  was  granted. 

POETABLE  BLOWING  ENGINE. 

By   Messrs.  Neilsok   and  Co.,    Glasgow. 

(Illustrated  by  Plate  153.) 

This  is  a  most  successful  attempt  at  an  improvement  upon  the  vast 
and  comparatively  expensive  structures  ordinarily  used  for  blowing 
smelting  furnaces.  Instead  of  one  large  steam  cylinder  at  one  end  of  a 
vibrating  beam,  with  an  air-forcing  cylinder  at  the  other,  as  commonly 
arranged,  Messrs.  Neilson  adopt  a  pair  of  small  inverted  vertical  steam 
cylinders,  contrived  to  drive  the  blowing  piston  through  the  interven- 
tion of  a  wheel  and  pinion.  The  main  frame  of  the  engine  consists  of 
short  rectangularly  disposed  framing,  upon  the  top  of  which  the  vertical 
blowing  cylinder  is  placed.  The  piston  of  the  blowing  cylinder  is  fitted 
with  two  rods,  passing  out  from  the  upper  side  to  an  overhead  cross- 
head,  working  in  vertical  guides,  supported  by  the  framing  or  by  the 
blowing  cylinder.  From  the  ends  of  this  cross-head,  side  rods  pass 
down  to  pins  on  a  pair  of  fly-wheels  carried  by  a  shaft  below,  which 
shaft  carries  a  large  spur-wheel  at  its  centre.  The  large  spur-wheel 
gears  with  a  pinion  fast  on  the  first  motion  shaft  of  the  engine,  which, 
if  of  the  condensing  class,  consists  of  a  pair  of  parallel  vertical  steam 
cylinders,  supported  partly  by  the  blowing  cylinder,  and  partly  by 
framing  passing  down  to  the  base,  and  forming  ducts  for  the  waste 
steam.  The  connecting-rods  from  these  steam  cylinders  pass  directly 
to  two  end  cranks  upon  the  first  motion  pinion  shaft,  set  at  the  same 
horizontal  level  as  the  blowing  shaft. 

The  two  air-pumps  of  the  actuating  steam-engine  stand  vertically  up 
from  the  base,  beyond  the  steam  cylinders,  the  condensers  being  beneath 
them. 

The  air-pump  plungers  are  worked  from  the  engine  piston-rods  by 
vibrating  levers,  with  long  and  short  arms,  to  give  the  proper  stroke. 
But  if  high-pressure  engines  are  used,  the  steam  cylinders  may  be  con- 
veniently disposed  horizontally,  the  connecting-rods  being  in  such  case 
passed  horizontally  to  their  cranks. 

The  plate  exhibits,  in  fig.  1,  a  complete  side  view  of  the  entire  blow- 
ing engine;  and  in  fig.  2,  an  end  or  front  view,  at  right  angles  to  fig.  1. 
The  foundation  masonry,  A,  has  bolted  down  upon  it  the  two  parallel 
vertical  side  frames,  n,  connected  together  transversely  by_  two  other 
end  pieces,  to  form  a  complete  rectangular  framing.  On  this  framing, 
the  large  blowing  cylinder,  c,  is  bolted  down  by  its  lower  end.  The 
solid  blowing  piston  has  two  piston-rods,  d,  working  out  through  stuff- 
ing-boxes in  the  cover,  these  rods  being  cottered,  at  their  upper  ends, 
into  a  long  cast-iron  cross-head,  e,  which  has  its  extremities  passed 
through  the  vertically -slotted  guides,  p.  The  guides,  f,  are  bolted  down 
by  bottom  flanges  to  the  end  of  the  blowing  cylinder;  and  they  are 
additionally  stayed  by  a  pair  of  transverse  tie-rods  overhead.  Each  end 
of  the  cross-head,  e,  has  a  separate  joint  stud-pin,  a,  of  wrought-iron 
set  in  it,  to  answer  as  the  joint  connections  for  the  external  pendant 
side  rods,  H.  These  connecting-rods  are  of  timber,  with  wrought-iron 
end  straps ;  and  their  lower  ends  are  jointed  upon  stud  crank-pins,  i,  fast 
in  the  outside  arms  of  the  fly-wheels,  J.  These  fly-wheels,  which  are 
very  narrow,  with  deep  rims,  so  as  to  take  up  but  little  room  laterally, 
are  keyed  upon  the  extremities  of  the  bottom  horizontal,  k  ;  and  each 
wheel  is  composed  of  a  set  of  eight  panelled  arms,  cast  in  one  piece,  with 
a  central  boss,  each  arm  having  a  dovetailed  end,  for  entering  laterally 
into  corresponding  recesses  in  the  inside  of  the  wheel  rim.  The  fly- 
wheel shaft  runs  in  pedestals  on  the  base,  beneath  the  blowing  cylinder; 
and  it  has  keyed  upon  its  centre  a  large  spur-wheel,  L,  of  seventy-five  teeth,^ 
gearing  with  the  pinion,  m,  of  twenty-five  teeth,  giving  a  relative  speed  of 
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three  to  one.  The  pinion,  m,  is  on  the  first  motion  or  engine  shaft,  n, 
running  in  a  couple  of  base  pedestals,  and  having  fast  upon  it  a  pair  of 
end  cranks,  o. 

Directly  above  the  shaft,  n,  are  the  two  vertical  steam  cylinders,  p, 
connected  firmly  to  each  other  by  an  intermediate  valve-chest,  Q,  and 
bolted  by  flanges,  r,  to  the  blowing  cylinder.  The  two  piston-rods,  s, 
of  the  cylinders,  p,  work  downwards  through  bottom  stuffing-boxes,  and 
have  each  a  tolerably  long  cross-head,  t,  fitting  between  the  guide- 
frames,  u,  which  also  form  supporting  frames,  by  stretching  down  from 
the  lower  cylinder  covers  to  the  framing  standards,  b.  Each  piston- 
rod  works  its  individual  crank,  o,  by  the  direct  action  of  a  connecting- 
rod,  v. 

The  cross-head  stud  of  each  piston-rod  is  prolonged  on  both  sides,  to 
receive  the  connecting-links,  w,  for  working  the  air-pumps.  These 
links  are  jointed,  at  their  other  ends,  to  studs  in  the  longer  arms  of  the 
parallel  levers,  x,  oscillating  on  fixed  centres  in  the  standard  brackets,  y. 
The  opposite  shorter  arms  of  the  levers,  x,  are  jointed  at  z,  to  links,  a, 
passing  down  to  light  cross-heads,  b,  on  the  upper  ends  of  the  piston- 
rods,  c,  of  the  air-pumps,  d.  The  upper  portions  of  the  rods,  c,  are  pro- 
longed to  enter  guide-eyes,  e,  in  the  brackets,  y,  as  a  parallel  motion ; 
and  the  cross-heads,  b,  are  prolonged  to  carry  the  plungers  of  the  hot 
and  cold  water  pumps,  /,  g.  The  whole  of  the  condensing  apparatus  is 
contained  in  the  two  rectangular  tanks,  h,  bolted  to  the  foundation,  and 
to  the  framing,  b,  and  carrying  as  well  the  brackets,  Y.  The  slide- 
valves  of  the  steam  cylinders  are  worked  by  the  rods,  i,  passing  upwards 
from  a  pair  of  eccentrics,  set  one  on  each  side  of  the  pinion,  M,  on  the 
engine  shaft.  The  steam  from  the  boiler  enters  the  valve-chest  by  the 
branch,  j,  and  the  exhaust  steam  passes  off  by  the  two  elbow  branches,  k, 
thence  flowing  down  through  the  pipes,  I.  The  lower  vertical  portions 
of  these  pipes  form  the  actual  condensers.  The  cold  injection  water 
rushes  up  these  pipes,  and,  meeting  the  exhausting  steam,  the  product 
is  drawn  off  in  the  usual  manner  through  the  foot-passage,  ni. 

The  top  and  bottom  of  the  blowing  cylinder  are  fitted  with  influx  air- 
valves,  n,  divided  into  minute  sections  for  ease  of  working;  and  the 
compressed  air  is  expelled  from  the  upper  end  of  the  cylinder  through 
the  valved  branch,  o,  where  windows  are  fitted,  for  the  purpose  of 
affording  internal  inspection.  From  the  bottom  of  the  cylinder,  the  air 
passes  up  by  the  vertical  pipe,  j),  and  the  two  currents  meet  and  pass 
away  to  the  furnaces  along  the  main  pipe,  q. 

Nothing  can  well  be  more  compact,  and  yet  so  easily  accessible  in  its 
details,  as  this  arrangement  of  blast  engine.  The  small  steam  pistons, 
working  at  a  high  velocity,  communicate  a  slow,  steady  motion  to  the 
great  forcing  piston,  with  all  the  uniformity  that  can  be  required;  and 
all  the  parts  are  well  balanced,  and  appropriately  put  together. 


TURNER'S  HYDROSTATIC  SHIP'S  WINDLASS. 

A  very  good  arrangement  of  ship  or  steam-vessel's  windlass,  capable 
of  being  worked  by  a  miniature  or  "  donkey  engine,"  has  been  arranged 
by  Mr.  Henry  Turner,  of  Wilson  Street,  Limehouse — who  has  devoted  a 
large  amount  of  attention  to  the  details  of  his  subject — with  the  success- 
ful result  which  we  shall  now  show.     On  board  a  steamer,  such  an  appa- 


and  it  may  cither  be  worked  by  the  regular  boiler  steam,  or  disconnected 
and  worked  manually,  in  case  of  aceident.     In  sailing  vessels — where 


manual  labour  must  be  sdely  employed— the  arrangements  remain  the 
same,  with  the  exception  of  alterations  as  regards  the  pump  valve-box. 


ratus  may  be  worked  for  all  the  usual  hoisting  purposes  of  the  ship, 
without  entailing  any  additional  cost  upon  the  regular  sailing  expenses  ; 


Fig.  1  of  our  engravings  is  a  front  view  of  the  windlass,  showing  also  a 
longitudinal  section  of  the  windlass  body.  Fig.  2  is  a  transverse  sec- 
tional elevation  to  correspond,  one  of  the  hydrostatic 
pumps  being  in  section.  Fig.  3  is  a  transverse  sec- 
tion, showing  the  pumps  and  the  gearing  for  work- 
ing them.  Figs.  4  and  5  are  sectional  details  of 
the  pumps  and  valve-box,  drawn  to  a  larger  scale. 

The  actuating  pumps,  a,  are  disposed  horizontally, 
and  in  the  same  axial  line,  being  attached  to  the 
carried  bits  of  the  windlass.  Both  pumps  are  worked 
by  a  central  or  intermediate  plunger,  b,  which,  in 
working,  draws  water  into  one  pump  barrel  and 
forces  it  out  of  the  other,  thus  producing  a  constant 
action.  The  plunger  is  connected  by  jointed  side- 
ro'is,  c,  to  a  vibrating  lever,  d,  capable  of  oscillation 
on  an  adjustable  centre,  e.  When  worked  manually, 
the  handles,  p,  on  the  opposite  crank  shafts  come 
into  use,  rods,  g,  being  passed  from  the  cranks  to  the 
lever,  d.  The  suction  pipe  from  the  sea,  or  from  a 
tank  below  deck,  is  at  H.  The  pipes,  r,  are  the 
delivery  passages  for  the  pumps,  a,  and  feeding 
pipes  for  the  pressure  cylinders,  j ;  the  eduction 
pipes  are  at  k,  in  communication  with  the  suction 
portion  of  the  valve-box,  and  therefore  cause  the 
atmospheric  pressure  to  act  upon  the  pressure  pistons,  l,  of  the  large 
working  cylinders,  in  addition  to  the  pressure  of  the  water.     A  straight- 
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way  cock,  v,  affords  a  me.ins  of  communication  between  the  delivery- 
port  of  the  valve-box  and  the  tank  below  deck,  its  purpose  being  to  allow 
the  air  to  escape,  and  also  to  effect  a  stoppage  when  required.  The 
top  of  the  suction  pipe,  as  in  fig.  5,  is  fitted  with  a  clack,  to  cut  off  the 
escape  of  the  water  when  the  recoil  takes  place,  in  consequence,  as  we 
shall  suppose,  of  an  anchor  breaking  ground.  Under  such  circum- 
stances the  pump  suction  valves  will  open,  and  the  pressure  above  the 
valves  will  counterbalance  that  below,  and  will  consequently  prevent 
any  sudden  jerk. 

In  steam-vessels,  the  delivery  pipe,  n,  going  to  the  pumps  worked  by 
the  donkey  engine  is  required;  also  the  suction  pipe  to  the  same  pumps, 
and  eduction  to  the  cylinders,  j.  But  one  set  of  pumps  only  might 
be  used  for  working  both  by  hand  and  by  steam  power. 

The  power  acting  upon  the  large  pistons,  l,  is  obviously  as  the  differ- 
ence between  the  areas  of  these  pistons  and  the  plungers  of  the  actuating 
pumps,  as  in  the  ordinary  hydrostatic  press.  Each  cylinder  lias  a  four- 
way  cock,  worked  by  a  stud  on  the  end  of  the  main  crank-pin,  admitting 
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the  water  to  the  cylinders,  and  ejecting  it  to  the  different  strokes  of  the 
pistons. 

The  piston-rods,  o,  are  connected  to  the  free  ends  of  the  main  levers,  p, 
and  these  levers  are  intermediately  joined  by  connecting-rods,  Q,  to  the 
cr.mk-pins,  k,  of  the  main  cranks,  s.  The  windlass  shaft  is  at  t,  and  u 
is  the  windlass  body. 

By  this  arrangement,  when  the  pistons,  h,  are  put  in  motion  by  pump- 
ing, a  rotatory  movement  is  communi- 
cated to  the  cranks,  s,  and  from  them  to 
the  windlass  body.  Inside  the  latter  are 
clutches,  v,  for  the  necessary  engagement 
and  disengagement ;  and  at  w  is  the  brake 
and  gear,  and  at  x  the  palls  and  gear  used 
for  security,  the  water  in  the  cylinder 
answering  the  same  purpose. 

In  steam-vessels,  when  great  speed  or 
power  is  required,  the  pumps  worked  by 
the  men,  and  those  worked  by  the  donkey 
engine,  can  be  used  in  concert,  an  advantage  which  might  sometimes  be 
of  importance. 

It  is  said  that  with  a  windlass  of  this  kind,  worked  by  manual  power, 
half  the  present  number  of  men  can  do  all  the  work,  and  with  an  increase 
of  speed  as  compared  with  the  existing  state  of  matters.  In  stormy 
weather,  the  new  purchase  is  workable  without  encountering  danger  from 
the  ship  lurching.  The  sudden  jerk  closes  the  delivery  valves  of  the 
valve-box,  and  the  pressure  is  then  taken  off  the  handles  worked  by  the 
men.     In  ships  of  war,  the  pumps  may  be  fixed  below  the  water  line. 

Onr  illustrations  represent  a  windlass  for  a  vessel  of  1800  tons,  the 
scale  being  §ths  of  an  inch  to  the  foot. 


MANNING'S  SYSTEM  OF  PRECIPITATING  THE  SOLID 
MATTERS  IN  SEWERAGE. 

The  question,  "  what  are  we  to  do  with  our  town  drainage?"  upon  which 
so  much  anxious  deliberation  has  been  expended,  has  received  a  some- 
what decisive  reply  in  the  patented  inventions  of  Mr.  J.  A.  Manning, 
who  has  been  brilliantly  successful  in  the  practical  application  of  his 
very  simple  processes  for  the  defecation  of  polluted  liquids.  Under  his 
treatment,  the  noisome  productions  of  the  most  disagreeable  sewers  are 
rapidly  separated  into  pure  and  sparkling  water,  and  3olid  manure.  In 
thus  treating  sewerage  on  the  large  scale,  Mr.  Manning  places  the 
arterial  drains  of  the  town,  in  communication  with  a  series  of  tanks  or 
receivers,  in  such  manner  as  to  be  able  to  keep  up  a  continuous  purifying 
i  in  one  of  the  set,  whilst  the  filling  goes  on  witli  the  others.  As 
each  tank  is  filled,  animal  charcoal,  alum,  carbonate  of  soda,  and  gyp- 
sum, are  added  to  the  collected  mass,  in  proportions  vaiying  with  the 
nature  of  the  sewerage,  the  mixture  being  then  well-  agitated  by  me- 


chanical means.  If  these  added  matters  are  used  in  the  state  of  powder, 
they  are  all  ground  and  then  mixed  together,  to  form  a  compound  defe- 
cating powder.  If  the  alum  and  carbonate  of  soda  are  used  in  solution, 
then  either  solutions  of  these  constituents,  containing  in  suspension 
the  animal  charcoal  and  gypsum,  are  allowed  to  mingle  with  the  sewer- 
age by  two  separate  inlet  pipes,  or  otherwise,  decomposition  being  effected 
by  agitation ;  or  the  two  solutions  may  be  added  in  succession,  the  ani- 
mal charcoal  and  gypsum  following.  By  the  latter  process,  a  smaller 
quantity  of  alum  and  carbonate  of  soda  answers  the  required  end,  owing 
to  the  precipitation  of  hydrate  of  alumina  being  more  generally  diffused, 
and  thus  more  completely  entangling  and  separating  the  matters  in  sus- 
pension. The  agitation  rapidly  throws  down  all  the  solid  matter,  leaving 
the  supernatant  liquid  beautifully  clear,  tasteless,  and  odourless.  The 
actual  apparatus  proposed  by  Mr.  Manning,  consists  of  a  circular  brick 
tank,  roofed  over  with  planking,  carried  upon  horizontal  metal  girders, 
to  form  a  platform  for  the  attendants.  In  the  centre  of  this  platform  is 
a  frame  for  carrying  the  winch-handle  driving  gear,  for  a  vertical  spindle 
passed  down  to  the  bottom  of  the  tank,  and  having  agitating  arms  upon 
it.  The  precipitating  and  purifying  ingredients  are  deposited  in  the 
tank  by  the  agency  of  two  pillar-boxes  upon  the  platform,  fitted  with 
slides,  so  that  the  supplied  contents  may  be  quickly  passed  into  the  fluid 
beneath,  preparatory  to  the  mechanical  agitation  of  the  mass.  After  a 
few  minules'  agitation,  the  mass  is  allowed  to  remain  for  a  short  time  in 
a  quiescent  condition,  when  the  solid  impurities  collect  in  a  thick  layer  on 
the  bottom  of  the  tank,  which  is  formed  like  an  inverted  cone,  or  with 
a  slope  all  round  from  the  edge  to  the  centre.  This  brings  the  solid 
mass  directly  to  the  discharge  valve,  so  that  it  can  be  easily  run  out 
through  a  bottom  inclined  pipe,  whilst  the  clear  supernatant  liquid  is 
drawn  off  by  an  upper  side  pipe.  The  solid  deposit  may  run  into  a  pug 
mill,  or  mixer,  where  waste  charcoal,  or  carbonaceous  matter  of  various 
kinds,  kelp,  factory  waste,  common  salt,  gypsum,  and  born  dust  rid- 
dlings  are  added  to  it,  and  the  mass  is  thus  converted  into  a  powerfully 
fertilizing  manure.  The  factory  waste  may  be  of  various  kinds,  and  it 
is  particularly  intended  to  use  that  derived  from  fish-curing  establish- 
ments. The  refuse  salt  or  brine,  as  thrown  away  by  the  fish-curer,  in 
addition  to  its  value  as  a  manuring  agent,  contains  a  certain  amount  of 
animal  matter,  and  saline  matter  of  this  kind  is  preferred  to  common 
salt. 

Since  the  primary  experimental  trials  of  this  defecating  process,  Mr. 
Manning  has  effected  a  still  greater  improvement,  both  as  regards  the 
rapidity  of  the  precipitating  action,  and  the  economy  of  the  working  ex- 
penses. Instead  of  ordinary  alum,  he  uses  what  is  technically  known  as 
the  soft  "sludge,"  thrown  down  in  the  first  boiling  of  alum  liquors,  at 
the  works  of  the  alum  manufacturer.  This  waste  material — which  is 
almost  costless — has  an  extraordinary  effect  upon  the  sewerage;  a  very 
minute  quantity,  simply  mingled  with  the  crude  liquid,  brings  down  the 
impurities  almost  instantaneously,  and  it  possesses  the  peculiar  property 
of  being  serviceably  effective  for  several  times  in  succession,  upon  new 
supplies  of  sewerage.  At  a  recent  trial  in  Scotland,  the  success  of  this 
application  was  placed  beyond  all  doubt.  A  large  tank  of  rude  construc- 
tion was  made  at  the  old  Bridge-Mill,  Stirling,  and,  ill  twenty  minutes 
after  the  commencement  of  the  operations,  the  inventor  discharged 
35,500  gallons  of  bright  water  into  the  Forth.  The  proportion  of  alum 
sludge  is  20  gallons  to  every  50,000  gallons  of  sewerage  ;  and,  by  re- 
agitation  with  the  deposit,  this  sludge  answers  for  another  50,000  gal- 
lons, and  so  on  again  for  four  times,  so  that  the  20  gallons  of  sludge 
really  answer  for  treating  200,000  gallons  of  crude  matter.  On  the 
fifth  repetition,  a  third  of  the  original  quantity,  or  Gj  gallons  of  fresh 
sludge,  are  added.  This  gives  an  equally  rapid  precipitation,  both  for 
this  and  the  succeeding  or  sixth  time,  the  operation  being  always  con- 
cluded within  fifteen  minutes.  To  every  50,000  gallons  of  sewerage, 
immediately  after  the  alum  is  thrown  in,  and  whilst  the  agitation  is 
going  on,  a  bushel  of  powdered  lime  and  ten  pounds  of  refuse  animal 
charcoal  are  added.  The  effect  of  this  treatment  is  somewhat  magical, 
the  brightness  and  apparent  purity  of  the  water,  which  fifteen  minutes 
earlier  was  as  black  as  ink  and  as  thick  as  pea-soup,  being  very  striking. 

Arrangements  are  now  in  progress  for  systematizing  the  process,  anil 
practically  applying  it  to  our  dirty  towns.  It  is  so  cheap,  and  so  cer- 
tain in  its  effects,  that  we  cannot  reasonably  doubt  its  full  and  rapid 
success. 

IRON   CUSTOM-HOUSE   AT  PAYTA,   PERU. 

Br  Messrs.  E.  T.  Bellhouse  &  Co.,  MancJiester. 

(Illustrated  by  Plate  154.) 

Metallic   structures  are   gradually  getting   more  ambitious.       From 

plain  wooden  sheds  with  corrugated  iron  roofs,  the  ironliouse-builder  has 

pushed   his  way  forward  until   he   lias  produced  long  ranges  of  solid 
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iron  store-rooms  and  warehouses,  combined  shops  and  dwelling-houses, 

and  even  palatial  street  residences,  churches  with  tall  decorated  spires, 

and  custom-houses  of  elaborate  decoration  and  labyrinthic  extent. 

One  of  these  last-men- 
tioned structures  furnishes 
us  this  month  with  the  sub- 
ject for  our  Plate  154,  and 
its  accompanying  detailed 
wood  engraving.  We  have 
already  given  some  non- 
illustrated  notes  upon  this 
building;*  therefore,  the  pre- 
sent pictorial  delineations 
may  perhaps  be  taken,  as 
affording  the  necessary  com- 
puting touches,  for  our 
description. 

The  building  has  been 
executed  by  Messrs.  E.  T. 
Bellhouse  &  Co.  of  the  Eagle 
Foundry,  Manchester,  for 
use  as  a  custom-house  in 
the  town  of  Payta,  Peru, 
the  architectural  effect  be- 
ing intrusted  to  Mr.  E.  Salo- 
mons, the  architect. 

The  detail  annexed  is  a 
vertical  section  of  one  of  the 
walls,  showing  the  base  and 
railed  flagged  way  surround- 
ing the  building;  the  second 
floor-level,  balcony,  the  ver- 
andah, and  the  junction  of 
the  pilasters  with  the  roof. 
The  pilasters  are  held  down 
by  angle  bases,  a,  upon  the 
ground  base,  outside  which 
is  the  passage,  d,  hemmed 
in  by  the  ornamental  rail,  c. 
The  lower  section,  d,  of  the 
pilasters  carries  the  range  of 
canta'ivers,  K,  for  the  sup- 
— "^  port  of  the  balcony  at  the 
level  of  the  second  floor,  f. 

'I  he  upper  floor  is  at  g>,  and  above  this  again  is  the  roof,  u,  which  is 

surmounted  by  the  flag  tower. 

The  internal  arrangement  of  the  rooms  is  clearly  laid  down  in  the  two 

sectional  plans.     They  possess  all  the  comfortable  finish  which  a  high- 

elass  building,  of  whatever  material,  can  afford. 
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Grainer  and  Sign  Writer's  Assistant,  2s.  6d.     W.  Sutherland. 

Household  Chemisty,  3d  edition,  foolscap  8vo.,  4s.  6d.,  cloth.     A.  J.  Bernays. 

Industry  of  the  United  States,  foolscap  8vo,  Is.  Gd.     Whilwoith  and  Wallis. 

Isometrical  Perspective,  Practice  of,  new  edition,  5s.  cloth.    J.  Jopling. 

Metallurgy,  Manual  of  (Encyc.  Met.),  2d  edition,  revised,  12s.  6d.    Phillips. 

Metallurgy,  Treatise  on,  2d  edition,  8vo.,  28s.,  cloth.     F.  Overman. 

Microscope,  with  Illustrations,  8vo,,  6s.,  cloth.    J.  Hogg. 

Museum  of  Science  and  Art,  Vol.  II.,  12mo,  ls.6d.    Dr.  Lavdner. 

Natural  Philosophy,  First  Book  of,  12mo.,  3s.  6d.,  cluth.     S.  Newth. 

Nature-Printing,  A  few  Leaves  from  the  Process  of,  imperial  folio,  21s. 

Sanitary  Condition  of  the  City  of  London,  8vo.,  8s.  6d.    J.  Simon. 

Soaps,  Art  of  Manufacturing,  crown  8vo.,  6s.,  cloth.     P.  Kurten. 

Steam- Yacht  Sorth  Star,  Cruise  of  the,  foolscap  8vo.,  3s.  6d.,  cloth.    Choules. 

Superficial  Measurement,  Tradesman's  Guide  to,  2d  edit,,  12mo.  5s.,  cloth.  J.  Hawkins 

RECENT    PATENTS. 


SCOURING  TEXTILE  FABRICS. 

W.  Fulton,  Paisley.— Patent  dated  May  19,  1854. 

This  invention  relates  generally  to  an  addition  to,  and  modification  of, 
the  ordinary  scouring  or  preparing  mangles  employed  in  the  preparation 
and  cleansing  of  woven  goods.     The  goods  under  treatment  are  first 

*  Page  -15,  P.  If.  Journal,  Part  74. 


passed  beneath  guide-rollers  at  the  bottom  of  the  machine  or  scouring 
box,  and  thence  up  behind  the  ordinary  squeezing-rollers  of  the  mangle 
to  an  overhead  guide-roller.  From  this  roller  the  fabric  descends  again, 
in  a  line  parallel  with  its  ascending  course;  and  between  these  two  lines 
of  the  piece,  one  or  more  revolving,  scraping,  or  agitating  rollers,  or 
brushes,  are  placed.  These  rollers  are  fitted  with  blades,  or  scrapers, 
extending  from  end  to  end  ;  and  being  driven  at  a  high  rate,  they  work 
upon  and  agitate  one  side  of  the  piece.  The  cloth  is  also  passed  through 
or  between  a  pair  or  more  of  breadthening  rollers  or  cylinders,  so  that 
both  sides  are  well  acted  upon  by  the  breadthening  action.  After  this 
treatment,  the  piece  passes  through  the  mangle  in  the  usual  way.  And 
in  addition  to  this  treatment,  the  goods  may  be  passed  through  or  be- 
tween a  pair  of  plates,  kept  at  a  determined  distance  asunder,  so  as  to 
give  the  goods  a  certain  frictional  pressure.  This  increases  the  scouring 
effect,  which  takes  place  on  both  sides  of  the  cloth,  the  plates  being 
adjusted  by  springs,  or  otherwise.  It  will  be  obvious  that  the  positions 
of  the  several  operating  details  may  be  variously  modified,  to  suit  differ- 
ent machines,  and  different  classes  of  fabrics.  And  in  addition  to  the 
powerful  cleansing  effect,  derivable  from  the  scraping,  working  action 
of  the  agitating  rollers,  it  is  found  that  such  process  materially  hastens 
the  preparation  of  the  goods  for  being  printed  upon. 

Our  engraving  represents  a  transverse  vertical  section  of  a  scouring 

Iff 


mangle,  as  fitted  up  according  to  these  improvements.  In  this  modifi- 
cation of  the  machine,  it  consists  mainly  of  two  vertical  end  frame 
standards,  bolted  down  to  the  floor  by  bottom  flanges,  and  connected 
together  transversely  by  an  overhead  tie-rod.  These  standards  are 
slotted  down  the  centre,  as  in  ordinary  mangles,  for  the  reception  of  the 
end  spindle-bearings  of  the  three  rollers,  or  cylinders,  f,  o,  h.  The 
spindle  of  the  bottom  cylinder,  f,  is  prolonged  at  one  side,  for  con- 
nection with  the  driving  power;  and  the  opposite  projecting  end  of  this 
spindle  also  carries  a  large  spur-wheel,  and  a  flanged  band-pulley,  for 
actuating  the  rest  of  the  working  details.  At  the  front  or  feeding  side 
of  the  machine,  each  standard  has  cast  upon  it  a  projecting  bracket, 
across  which  pair  of  brackets  is  bolted  a  slotted  bar,  for  the  reception  of 
a  pair  of  vertical  end  standards.  These  standards  are  thus  adjustable, 
at  different  distances  asunder,  for  the  reception  of  the  spindle  of  the 
cloth  beam,  or  roller,  a,  on  which  the  cloth  to  be  scoured  and  cleansed  is 
wound.  In  the  space  between  the  pair  of  standards,  and  at  a  slightly 
lower  level  than  their  base,  is  a  wooden  trough,  or  water-box,  b,  for 
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supplying  the  washing  fluid,  which  is  heated  at  pleasure  by  a  steam- 
pipe,  descending  to  and  passing  along  the  bottom.  Inside  tins  trough 
are  also  a  set  of  four  guide-rollers,  the  spindles  of  which  have  fixed  end 
bearings  in  the  inner  sides  of  the  trough.  As  the  unsconred  cloth  is 
wound  off  the  roller,  a,  it  passes  downwards  in  the  direction  of  the  arrow, 
and  passes  beneath  the  first  bottom  guide-roller  in  the  trough,  so  as  to 
become  well  immersed  in  the  fluid,  as  is  usual  in  the  ordinary  system  of 
scouring.  After  leaving  this  roller,  the  line  of  the  fabric  passes  hori- 
zontally along  the  bottom  of  the  trough,  and  round  up  beneath  the 
opposite  roller  to  the  rotatory  cleansing  apparatus  at  that  side  of  the 
machine.  This  apparatus  is  supported  by  vertical  standards,  having  upper 
angular  end  flange-pieces,  for  bolting  to  the  upper  parts  of  the  main 
standards,  one  to  each  main  standard;  and  curved  bottom  flanges,  for 
similar  attachment  to  the  curved  base  portions  of  the  main  standards. 
These  additional  standards  have  horizontal  pieces  cast  upon  them,  to 
support  adjustable  end-bearings  for  the  spindles  of  the  four  guide-rollers, 
as  well  as  bearing-brackets  for  the  two  dashing  vane  or  rotatory 
cleansing-rollers,  d,  and  similar  bearings  for  the  upper  rotatory  scraping 
cleanser-roller,  e.  Above  all  these  are  bracket-bearings  for  a  top  guide- 
roller,  over  which  the  goods  pass  down  to  receive  their  secondary  treat- 
ment. As  the  fabric  emerges  from  the  scouring  trough,  it  passes  along 
as  indicated  by  the  arrow,  and  round  the  inner  side  of  a  bottom  fixed 
guide-roller,  c,  earned  in  end  spindle-bearings  in  bracket  pieces,  bolted 
to  the  main  standards.  As  it  leaves  this  roller,  the  passing  fabric  is 
directed  against  the  outer  edges  of  the  dashing  vanes  of  the  lower  roller, 
d,  so  that  the  inner  surface  of  the  piece,  or  that  side  which  is  uppermost 
in  passing  through  the  scouring  trough,  is  thus  exposed  to  the  cleansing 
action  of  the  revolving  vanes.  The  wooden  roller,  d,  carrying  these 
vanes,  is  of  rectangular  section,  and  the  metal  vane-pieces,  which  extend 
along  the  entire  length  of  the  roller,  are  screwed,  one  vane  to  each  flat 
side  of  the  roller.  Each  vane  is  thus  tangential  to  the  roller,  as  defined 
by  a  circle  equal  to  the  smallest  diameter  of  the  sectional  square.  The 
outer  working  edge  in  each  case  is  rounded  off,  so  that  it  may  give  a 
smoother  dashing  action  to  the  goods,  as  it  rotates  in  a  direction  either 
along  with  or  opposite  to  the  line  of  traverse  of  the  goods.  After  being 
thus  operated  upon  by  the  revolving  vanes,  as  the  primary  scouring 
action,  the  piece  passes  up  inside  the  guide-roller  above,  after  which  it 
is  directed  against  the  rotating  vanes  of  a  second  roller,  similar  to  the 
roller,  d,  where  the  surface,  already  operated  upon  by  the  lower  roller,  is 
still  further  cleansed.  From  this  point  the  fabric  passes  inside  an  upper 
guide-roller,  by  which  it  is  directed,  to  a  greater  or  less  extent,  against 
the  outer  surface  of  the  highest  roller,  e,  carrying  a  series  of  narrow 
radial  scraping-vanes  or  metal  plates.  These  scrapers  have  sharp  edges, 
so  that  they  exercise  a  more  powerful  cleansing  force  upon  the  same 
side  of  the  goods  which  has  been  already  treated.  The  top  guide-roller 
then  serves  to  direct  the  fabric  down  in  a  precisely  similar  course,  be- 
tween the  same  set  of  cleansers,  and  their  opposite  corresponding  guide- 
rollers,  so  that  one  side  of  the  piece  thus  receives  an  efficient  scouring. 
From  the  inner  side  of  the  dashing  vane-roller,  n,  the  cloth  descends 
beneath  a  fixed  guide-roller  in  the  scouring  trough,  b.  And  from  this 
roller  it  passes  horizontally  through  the  trough,  to  the  corresponding 
front  guide-roller.  Round  this  the  piece  passes  up  and  inside  a  bread th- 
ening  roller,  the  spindle  of  which  runs  in  end-bearings,  in  two  brackets, 
bolted  to  the  main  standards.  This  breadthener  may  be  of  the  ordinary 
right  and  left  screw  kind,  or  any  other  convenient  breadthener  may  be 
adopted.  After  passing  from  this  breadthener,  the  fabric  turns  round  a 
fixed  guide-roller,  and  thence  over  the  top  of  a  second  breadthening 
roller,  supported  in  a  similar  way.  On  leaving  this  latter  breadthener, 
the  fabric  passes  through  or  between  the  two  main  cylinders,  f  o,  of  the 
mangling  apparatus,  and  thence  round  the  central  cylinder,  G,  and  be- 
tween it  and  the  upper  pressure  cylinder,  H,  being  finally  wound  up  on 
a  beam,  as  at  i.  This  beam  is  carried  by  the  two  ends  of  its  spindle, 
resting  in  slots  in  the  upper  free  ends  of  a  pair  of  vibrating  levers;  the 
lower  ends  of  which  levers  are  also  slotted  widely,  for  attachment  to  the. 
squared  portions  of  a  horizontal  spindle,  supported  in  end-bearings  in 
brackets,  bolted,  one  to  each  main  standard.  The  open  ends  of  the  slots 
are  closed  up  in  each  case  by  a  wedge-key,  so  as  to  firmly  embrace  the 
spindle ;  and  at  the  central  portion  of  this  spindle,  a  double-ended  lever 
is  set  upon  it,  at  about  a  right  angle  to  the  direction  of  the  levers,  w. 
This  lever  has  a  pendant  weight  on  its  lower  end,  so  that  it  tends  to 
keep  the  wound-up  fabric,  I,  pressed  up  against  the  top  cylinder,  H. 
When,  however,  the  intended  length  of  the  fabric  is  wound  up  on  the 
beam  or  roller,  the  outer  end  of  the  lever  is  drawn  over  upon  a  supporting 
cross  piece,  and  the  beamed  cloth  is  thus  relieved  from  pressure  against 
the  cylinder,  h,  preparatory  to  being  removed.  This  completes  one 
operation,  and  when  the  fabric  is  to  be  repassed  through  the  machine,  it 
is  reversed  on  being  put  in,  so  as  to  expose  the  opposite  side  of  the  cloth 
to  the  frictional,  dashing,  cleansing  effect. 


WINNOWING  MACHINE. 

J.  H.  Nalder,  Alvescott,  and  J.  T.  Knapp,  of  Clanfield,  Oxon. 

Patent  dated  October  11,  1853. 

This  winnower  involves  a  most  complete  departure  from  the  principles 

hitherto  followed  in  machines  of  its  class.     In  it,  the  separating  action 

is  produced  by  a  rotatory  wire  cylinder,  into  which  the  crude  grain  is 

fed  at  one  end,  whilst  air  is  forced  in  at  the  other,  to  aid  in  driving  off 

the  chaff  and  foreign  matter. 

Our  engraving  represents  the  machine  in  side  elevation,  with  a  por- 
tion of  the  external  case  broken  away,  to  reveal  the  disposition  of  the 
internal  details.  The  grain  to  he  dressed  is  supplied  to  the  usual  hop- 
per in  the  upper  part  of  the  case,  a,  whence  it  runs  regularly  out,  with 
the  aid  of  a  rotatory  pegged  or  plated  cylinder,  driven  by  the  gearing 
shown  outside  the  case.     On  leaving  the  hopper,  the  grain  first  of  all 


falls  upon  a  horizontal  vibrating  screen  of  the  common  kind.  This  gives 
a  partial  cleansing  action  before  reaching  the  main  screen,  b.  The  latter 
is  driven  by  an  endless  belt,  c,  from  a  pulley  on  the  first  motion  winch- 
shaft,  this  belt  being  passed  over  a  pulley,  d,  driving  the  inclined  screw 
spindle  by  a  bevil-pinion  arrangement,  e.  The  grain  falls  from  its 
primary  flat  screen  into  a  trough,  whence  it  is  conducted  by  the  dis- 
charge passage,  p,  into  the  upper  end  of  the  inclined  screen.  The  first 
"  tailings,"  separated  by  the  primary  riddle,  pass  off  by  the  inclined 
trough,  j.  The  next  tailings  are  sifted  through  the  upper  part,  e,  of  the 
rotatory  screen,  and  they  fall  away  by  the  inclined  trough,  H.  This 
upper  portion  of  the  screen  is  made  finer  in  its  mesh  thnn  the  lower  por- 
tion, and  hence  the  tailings  are  correspondingly  different.  The  last 
and  best  tailings  pass  off  through  the  lower  compartment  of  the  screen, 
b,  and  the  dressed  grain  falls  out  of  the  lower  end  of  the  screen,  along 
the  incline,  I. 

The  screening  air-blast  is  derived  from  the  usual  fan,  the  air  passing 
from  its  air-chamber  through  the  passage,  k,  as  indicated  by  the  arrows, 
and  entering  the  open  lower  end  of  the  screen,  b.  To  keep  the  screen 
clean  and  free,  a  brush,  si,  is  fitted,  so  as  to  bear  upon  the  wirework  in 
its  revolution.  This  brush  is  the  same  length  as  the  screen,  and  it  has 
liberty  to  move  on  hinges  or  joints,  so  that  it  may  have  a  slight  yielding 
action. 

When  applied  in  combination  with  a  thrashing  machine,  the  thrashed 
grain  is  at  once  cleansed  in  this  way,  without  any  intermediate  operation. 
In  such  a  case  the  wire  of  the  screen  is  finest  in  the  mesh  at  the  upper 
end,  then  a  little  coarser  at  the  middle,  and  coarser  again  at  the  lower 
end;  so  that  the  first  and  second  tailings  pass  through  the  two  upper 
sections,  and  the  grain  through  the  lowest  one.  Stones,  or  large  foreign 
bodies,  all  pass  out  at  the  mouth  of  the  screen. 

EQUILIBRIUM  VALVE. 
J.  W.  Child,  Halifax,  and  R.  Wilson,  Low  Moor. — Patent  dated 
September  12,  1853. 
We  have  already  described*  two  varieties  of  Messrs.  Child  and  Wil- 
son's improved  valves,  and  the  one  of  which  we  now  give  engravings  is 
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Fig.  1. 


Fig.  2. 


constructed  on  the  same  general  principle.  Fig.  1  is  a  vertical,  and  fig. 
2  is  a  horizontal  section  of  the  valve  and  casing,  both  taken  through  the 
centre  Hue  of  the  steam-pipe ;  and  fig.  3  is  a  longitudinal  suction  of  the 
valve  piece,  at  right  angles  to  the  section  comprehended  in  fig.  2.     This 

valve  mechanism  consists  of  a  valve 
casing,  a,  fitted  by  means  of  the 
flanges,  b,  across  the  face,  c,  of  the 
steam  cylinder.  The  steam  enters 
the  casing,  a,  by  the  pipe,  D,  and 
immediately  diverges  to  each  side 
along  the  passages,  e,  to  the  ends,  p, 
of  an  inner  space,  turned  out  cylin- 
dricnlly  or  slightly  conically  to  re- 
ceive the  oscillating  valve  piece,  o, 
turned  to  work  steam-tight  in  the 
casing.  This  valve  piece  is  worked 
by  means  of  the  spindle,  H,  passing 
out  through  the  lateral  stuffing-box, 
i,  and  formed  with  a  cross-head,  j, 
fitting  into  a  socket  in  the  end  of  the 
valve  piece,  g.  The  valve  piece  is 
pressed  down  towards  the  narrow 
end  of  the  conical  seat  by  the  helical 
spring,  k,  whilst  a  screw,  l,  is  entered  through  the  opposite  cover  in  the 
axial  line  of  the  valve,  to  answer  as  an  adjustable  centre,  against  which 
works  a  steel  pivot,  M,  fixed  in  the  narrow  end  of  the  valve  piece,  so  that 
the  valve  is  thereby  prevented  from  being  pressed  up  too  tightly  in  its 

scat.  The  valve 
is  formed  with 
two  passages,  k, 
extending  the  en- 
tire length  of  the 
valve,  and  admit- 
ting the  steam  to 
two  ports  or  open- 
ings, o  o',  in  the 
sides  of  the  valve. 
The  spaces,  n, 
alsocommunicate 
with  each  other 
by  the  central 
passage,  p.  The  turned-out  portion  of  the  valve  casing,  a,  has  two  ports, 
Q  r,  and  communicating  respectively  with  the  steam  passages,  q'  e',  lead- 
ing to  the  top  and  bottom  of  the  steam  cylinder.  The  oscillation  of  the 
valve,  a,  brings  the  openings,  o  o',  alternately  into  coincidence  with  one 
of  the  passages,  q  e,  so  as  to  admit  the  steam  to 
the  top  or  bottom  of  the  cylinder,  as  the  case 
may  be.  Between  the  ports,  q  and  r,  is  the 
port,  s,  communicating  with  the  exhaust  pas- 
sage, s'.  A  space,  t,  is  cut  out  of  the  side  of  the 
valve,  g,  to  correspond  to  the  "cup"  of  an  ordi- 
nary slide  valve,  so  that  when  the  valve  is  turned, 
so  as,  for  instance,  to  admit  the  steam  through 
tho  upper  steam  opening,  o,  into  the  passage,  q,  a  communication  is 
formed  by  means  of  the  cup,  t,  between  the  lower  steam  passage,  R,  and 
the  exhaust  passage,  s ;  and  on  the  return  movement  of  the  valve,  whilst 
the  steam  enters  through  the  opening,  o',  to  the  lower  passage,  R,  the 
used  steam  finds  its  way  back  through  the  passage,  Q,  and  cup,  t,  to  the 
exhaust  passage,  s.  A  space,  t',  precisely  equal  to  the  space,  t,  is  cut 
away  on  the  opposite  side  of  the  valve,  and  the  two  spaces  communicate 
with  each  other  by  the  passages,  u ;  in  addition  to  this,  spaces  are  cut 
out  of  the  valve-seat  diametrically  opposite,  and  equal  in  area  to  the  pas- 
sages, q,  r,  and  s,  so  that  the  pressure  on  the  valve  is  perfectly  balanced 
in  every  respect.  This  valve  has  been  found  to  answer  remarkably  well 
in  practice.  It  is  quite  free  from  strain,  and  requires  the  least  possible 
amount  of  power  to  work  it. 

MANUFACTURE  OF  IRON  DIRECT  FROM  THE  ORE. 

J.  H.  Johnson,  47  Lincoln's  Inn  Fields,  London,  and  Glasgow. — Patent 
dated  October  15,  1853. 
This  is  an  American  invention,  relating  to  the  obtainment  of  wrought- 
iron  direct  from  the  ore  by  means  of  a  continuous  operation,  and  it  con- 
MSts  in  exposing  the  suitably-prepared  ore  to  the  action  of  flames  and 
heated  gases  upon  a  series  of  tables,  for  the  purpose  of  being  deoxydised. 
The  iron  ore  employed  is  first  mixed  with  a  proper  quantity  of  carbon, 
about  20  per  cent,  in  weight  in  the  form  of  charcoal,  mineral  coal,  or 
coke.     This  mixture  is  then  reduced  to  a  fine  powder,  in  order  that  the 
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deoxydising  influence  may  act  more  readily  and  uniformly  upon  the  entire 
mass  placed  in  the  furnace,  and  thus  more  effectually  prevent  a  final  loss 
of  metal  in  the  slag.  The  ore  and  carbon  so  prepared  is  supplied  to 
hoppers  above  the  deoxydising  tables,  after  reaching  which  last,  the 
mass  is  uniformly  spread  out.  The  depth  of  the  mass  is  regulated  by 
the  size  of  the  tables,  it  being  desirable  for  the  deoxydising  flames  and 
gases  to  come  into  close  contact  with  all  parts  of  the  ore,  and  for  as  high 
a  degree  of  heat  as  possible,  to  be  absorbed  and  retained  by  it.  The 
tables  are  preferred  to  be  made  of  iron,  soap-stone,  or  other  similar  ma- 
terial, and,  if  arranged  horizontally,  they  may  have  tilting  bottoms  for 
the  purpose  of  passing  the  ore  from  one  table  to  another.  The  tables 
are  directly  exposed  to  the  heat  of  the  waste  gases  from  the  "  flourishing" 
hearth,  and  also  to  that  of  auxiliary  furnaces  placed  below  them.  The 
furnaces  being  sufficiently  hot,  the  dampers  and  blast  are  so  regulated  as 
to  cause  the  flames  or  gases  to  issue  at  all  the  openings  in  the  furnace 
shell,  so  as  to  exclude  the  entrance  of  all  air,  except  such  as  passes 
through  the  grate,  and  has  its  oxygen  converted  thereby.  The  ore  is 
now  kept  at  a  bright  red  heat  for  from  ten  to  twenty  hours,  until  de- 
prived of  all  its  oxygen ;  after  which  it  is  caused  to  descend  by  a  trans- 
verse inclined  plane  or  duct  to  the  welding  hearth,  unconverted  atmo- 
spheric air  being  still  excluded.  The  ore  being  now  subjected  to  a  greater 
heat,  is  brought  forward  by  the  operators  to  the  middle  or  flourishing 
door,  where  the  process  of  "  naturing,"  or  separating  the  iron  from  the 
earthy  and  foreign  substances,  and  decarbonising  the  metal,  takes  place. 
The  metal  is  then  subjected  to  the  operation  of  balling,  through  the  ball- 
ing door  at  the  hottest  part  of  the  furnace.  The  ball,  during  its  agglo- 
meration, is  stirred,  kneaded,  and  worked  over  and  over  in  the  melted 
cinder,  a  bath  of  this  melted  cinder  being  necessary  to  protect  the  ball 
from  the  oxygen,  necessarily  present  when  there  is  sufficient  heat  to  melt 
all  the  earthy  matter,  and  to  thoroughly  "  cook  "  the  ball  j  and  this  pro- 
cess is  complete  when  the  ball  has  become  sufficiently  heated  to  permit 
the  slag  to  be  thoroughly  expressed  by  compression  under  the  hammer 
or  otherwise,  and  the  metal  welds  together  throughout  its  entire  mass  in 
the  condition  of  pure  wrought  or  malleable  iron. 


RAILWAY  WAGONS. 

J.  Brown,  Darlington. — Patent  dated  October  31,  1853. 

This  invention  relates  more  especially  to  the  construction  of  railway 
wagons,  such  as  are  intended  for  coal  or  mineral  traffic.  It  consists  in 
suspending  the  body  of  the  wagon  from  the  framework,  so  that  the  lower 
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portion  may  descend  below  the  axles  to  within  a  short  distance  from  the 
surface  of  the  ground.  Our  engraving  presents  a  side  elevation  of  one 
form  of  wagon  constructed  on  this  principle.  The  body,  a,  of  the  wagon 
is  made  of  wrought-iron.  It  has  four  sides,  which  slope  inwards  and 
downwards,  the  corners  being  rounded  off,  so  that  it  resembles  an  in- 
verted cone.     It  is  suspended  from  the  framework,  B,  by  means  of  the 
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straps  or  brackets,  c.  The  body  projects  below  the  axles,  and  is  fitted  at 
its  bottom  with  a  discharging  door,  r>,  hinged  to  the  body  on  one  side, 
and  secured  by  the  fastenings,  f,  when  closed.  A  cover,  G,  of  semi- 
cylindrical  form  is  hinged  at  n,  to  the  upper  sides  of  the  wagon.  The 
binge  staples,  n,  are  formed  with  projections  to  support  the  cover  when 
open,  and  admitting  of  its  being  turned  quite  back  upon  them.  Covered 
wagons  of  this  description  may  be  advantageously  employed  in  carrying 
coke.  The  patentee  has  specified  other  modifications  of  wagons  con- 
structed on  the  same  general  principle.  In  some  of  these  he  makes  the 
discharging  door  to  slide  in  grooves  instead  of  turning  on  hinges.  In 
this  arrangement  of  wagon,  the  centre  of  gravity  is  brought  much 
lower  down  than  in  ordinary  wagons,  whilst  the  load  is  put  into  a  more 
compact  form. 

RAILWAY    BRAKES. 
A.  Tchiff,  Paisley  and  NetB  Cumnoch — Patent  dated  Oct.  5,  1853. 

This  improvement  in  railway  brakes  consists  in  so  combining  a  wedge 
action  with  an  effective  friction  brake,  that  when  the  engine  comes  up 
against  any  budy  in  its  path,  the  momentum  of  the  train  will  drive  home 
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the  wedge,  and  put  the  brakes  into  the  most  powerful  action.  Fig.  1  of  our 
engravings  is  a  longitudinal  section,  or  a  sectional  elevation,  of  a  portion 
of  a  railway  carriage  or  wagon  frame,  with  its  brake  apparatus,  as  fitted 
up  according  to  one  modification  of  these  improvements.  Fig.  2  is  a  trans- 
verse section  of  one  of  the  longitudinal  timbers  of  the  framing,  with  the 
adjustable  pulley  apparatus  for  the  wedge 
action  in  detail ;  and  fig.  3  is  a  transverse 
section  of  the  draw-springs,  with  the  angular 
jointed  link  apparatus  for  the  adjustingchain 
or  rope  in  detail.  The  four  buffer-rods,  A, 
are  mounted  in  the  usual  manner,  and  carry 
at  their  inner  extremities  box-pieces,  into 
which  the  ends  of  two  combined  buffer  and 
draw-springs  are  entered.  Each  of  the 
boxes  of  the  buffer-rods  has  an  eye  formed 
upon  its  extreme  end,  to  which  eyes  the 
wedge  or  inclined  link  pieces,  b,  are  seve- 
rally jointed.  These  wedge  pieces  are  set 
in  reversed  or  opposite  directions,  and  their 
joint  eyes  are  so  situated  that  the  two  free 
inclined  ends  overlap  and  work  past  each 
other;  being  each  wedge-shaped,  or  formed  to  an  incline  on  the  under 
side.  Inside  each  longitudinal  frame  timber  is  bolted  a  bracket-plate, 
to  correspond  with  the  positions  assigned  to  the  wedge  movement, 
and  to  this  bracket-plate  is  fixed  a  stud-pin  which  carries  a  loose 
pulley,  c  (fig.  2),  to  act  as  an  abutment  on  the  top  sides  of  the  two 
wedge  pieces,  b.  These  wedge  pieces  act  upon  a  pulley,  d,  carried 
in  a  double  eye  in  the  upper  end  of  a  vertical  rod,  e,  passed  through 
an  eye  bolted  to  the  bracket-plate.  The  lower  end  of  this  rod,  e,  is 
jointed  to  links  passing  to  the  brake-blocks,  so  that,  on  the  buffer-rods, 
a,  being  pushed  inwards,  the  wedges,  b,  entering  between  the  pul- 
leys, c  and  d,  press  the  latter  down,  and  by  so  doing  put  the  brakes 
into  powerful  action.  On  the  receding  of  the  buffer-rods,  a  blade  spring, 
abutting  against  projections  cast  on  the  bracket-plate,  presses  up  the 
rod,  e,  and  pulley,  o,  against  the  under  sides  of  "the  wedges,  b.  As  in 
certain  circumstances,  such  as  when  the  cai-riages  are  being  shunted,  it 
would  be  inconvenient  to  have  the  brakes  brought  into  action,  a  means 
is  provided  for  taking  them  out  of  gear.  This  consists  of  a  cord  passed 
along  under  the  carriages,  and  connected  together  throughout  the  train, 
which  cord  is  made  to  draw  the  abutment  pulley,  c,  off  the  wedges,  b,  so 
that,  on  these  wedges  being  driven  in  by  the  buffers,  they  merely  rise  on 
their  hinges,  without  depressing  the  rod,  e,  or  putting  the  brakes  in  to  action. 
For  this  purpose  the  pulley,  c,  is  capable  of  traversing  a  short  distance 
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upon  its  stud-pin;  being,  however,  pressed  by  a  helical  spring  to  its  posi- 
tion over  the  wedges,  b.  The  pulley,  c,  has  a  projecting  boss  on  one  side, 
which  is  embraced  loosely  by  the  eye  of  a  small  bracket,  g,  carrying  a 
pulley,  round  which  the  disengaging  cord  is  passed.  The  brake-wedge 
gear  is  similarly  constructed  on  both  sides  of  the  carriage.  The  disen- 
gaging cord  passes  along  horizontally  under  the  carriage  to  near  its  mid- 
dle; it  there  passes  round  a  horizontal  guide-pulley,  and  diverges  later- 
ally to  the  pulley,  G,  of  one  of  the  abutment  wheels,  whence  it  crosses 
the  carriage  to  the  corresponding  pulley  on  the  other  side;  it  returns 
from  this  last  to  the  middle  of  the  carriage,  and,  passing  round  a  guide- 
pulley,  pursues  its  longitudinal  course  to  the  next  carriage.  As,  owing 
to  the  action  of  the  buffer  and  draw-spring,  the  length  of  the  train  is  con- 
stantly varying,  a  compensating  movement  is  provided  to  retain  the  dis- 
engaging cord  at  a  uniform  tension,  so  that  its  action  may  not  be  inter- 
fered with.  This  contrivance  is  represented  in 
fig.  3,  where  a  are  the  springs,  between  which  Fi£.  3. 

lies  the  cord  which  passes  to  one  of  the  abutment 
pulleys,  c.  This  cord  and  its  return  line  pass 
over  the  pulleys,  c,  carried  in  a  bracket  fixed  to  j 
the  under  side  of  the  carriage,  and  thence  descend  j 
to  the  pulleys,  b,  contained  in 
box  linked  to  the  two  springs  in 
such  a  manner  as  to  rise  or  fall  as 
they  recede  from  or  approach  each 
other.  The  two  lines  of  cords  then 
pass  up  to  a  pair  of  pulleys  similar 
to  the  pulleys,  c,  and  carried  in 
the  same  bracket,  thence  continu- 
ing their  horizontal  transverse 
course  to  the  side  of  the  carriage. 
By  these  means,  as  the  springs 
recede  from  each  other,  and  the 
train  consequently  becomes  leng- 
thened, the  pulleys,  b,  rise,  and  so  slacken  the  convolu- 
tions of  the  cord  passing  round  them,  the  parts  being  so 
proportioned  that  the  slackening  of  the  cord  shall  exactly  compensate 
for  the  increased  length  of  the  train,  and  vice  versa). 

COMPENSATING  STEERING  BARREL. 
T.  Stainton,  South  Shields. — Patent  dated  October  24,  1853. 
In  the  ordinary  ship's  steering  apparatus,  consisting  of  a  barrel,  carried 
by  a  horizontal  spindle,  worked  by  a  rudder-wheel,  and  acting  upon  ropes 
or  chains  passed  through  blocks  fixed  to  the  deck  at  short  distances  on 
either  side,  and  thence  to  the  end  of  the  tiller,  an  injurious  slackness  of 
the  ropes  occurs  in  certain  positions  of  the  rudder.    The  tiller  end  describes 
an  arc  of  a  circle,  and  the  portions  of  rope  between  the  side  blocks  and  the 
tiller  end  form  chords  of  portions  of  this  arc ;  and  as  the  sum  of  these 
chords  differs  in  the  several  positions,  it  follows  that  the  ropes  being 
necessarily     made 
long     enough    for 
the  extreme  length 
required,  they  will 
be    too    long    for 
other  positions    of 
the  tiller,  whence 
arises    the    objec- 
tionable slackness. 
Mr.  Stainton's  in- 
vention overcomes 
this    defect    in    a 
simple  and  ingeni- 
ous manner.     Our 
engraving     repre- 
sents a  plan  of  the 
improved  arrange- 
ment,   the   altera- 
tion being  entirely 

confined  to  the  barrel.  The  spindle,  A,  is  fitted  up  with  a  rudder-wheel 
in  the  usual  way.  Instead,  however,  of  the  ordinary  plain  barrel,  the 
spindle  has  fixed  upon  it  a  barrel,  b,  which  has  two  deep  grooves  formed 
in  it,  of  just  sufficient  width  to  receive  only  one  coil  of  the  rope,  or  chain, 
c  in  the  direction  of  the  barrel's  axis ;  so  that  each  turn  of  the  rope  is 
laid  over  the  previous  one,  and  hence  each  succeeding  turn  of  the  wheel 
takes  up  proportionably  more  rope.  The  two  portions  of  rope  for  the 
two  sides  of  the  tiller  are  fixed  to  the  barrel  independently,  each  in  its  own 
groove;  and  whilst  one  is  being  wound  on,  the  other  is  being  paid  off. 
The  ropes  are  passed  to  the  tiller,  d,  through  the  side  blocks,  E,  in  the 
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usual  way.  In  the  ordinary  arrangement,  the  slack  occurs  when  the 
tiller  is  hard  over  to  either  side ;  and  the  barrel,  B,  is  accordingly  so  pro- 
portioned as  to  take  up  just  so  much  more  of  the  rope  on  one  side  than  is 
given  out  on  the  other,  as  will  compensate  for  the  lesser  lengths  of  rope 
required  in  these  positions. 


BREECH-LOADING  FIRE-ARMS. 

C.  Crickmay,  Handsworlh. — Patent  dated  June  20,  1853. 

This  invention  relates  to  a  novel  arrangement  of  the  breech-loading  class 
of  fire-arms.     Our  engraving  represents  a  side  elevation,  partly  in  longi- 


tudinal section,  of  a  musket  constructed  in  the  proposed  manner,  parts  of 
the  stock  and  barrel  being  broken  away  to  bring  the  figure  within  due 
limits.  The  barrel,  A,  of  the  gun,  has  a  short  longitudinal  traverse 
upon  the  stock,  n,  so  as  to  release  the  breech-piece,  c.  This  breech- 
piece  is  hinged  at  d,  to  the  stock,  and  is  acted  upon  by  a  spring,  e,  which 
causes  it  to  turn  upwards  on  the  barrel,  A,  being  drawn  off  it.  The 
charge  is  introduced  into  the  breech  when  the  latter  is  in  the  position 
represented.  The  breech-piece  is  then  turned  down,  and  the  barrel  being 
drawn  over  it,  retains  it  in  position.  The  joint  between  the  breech-piece 
and  the  barrel  is  rendered  tight  by  a  powerful  wedge  action,  contrived  in 
a  very  ingenious  manner.  Four  projections,  f,  are  formed  upon  that  por- 
tion of  the  breech-piece  which  enters  the  barrel,  and  four  corresponding 
projections,  g,  are  formed  in  the  inside  of  the  socket  portion  of  the  latter. 
When  the  barrel  is  entered  upon  the  breech-piece,  the  projections,  p,  of 
the  latter  pass  between  the  projections,  g,  of  the  former.  The  barrel  is 
then  turned  round  an  eighth  of  a  revolution,  bringing  the  projections,  F, 
inside  and  behind  the  projections,  G,  and  the  contact  surfaces  of  the  pro- 
jections being  slightly  inclined,  this  action  forces  the  breech-piece  well 
up  into  the  socket  of  the  barrel.  The  barrel  is  adjusted  by  means  of  a 
lever,  h,  jointed  to  the  piece,  i,  fixed  to,  and  enveloping  the' barrel.  The 
barrel  passes  through  a  ring  or  strap,  j,  fixed  on  the  end  of  the  stock,  b, 
whilst  its  inner  end  is  held  down  by  a  screw-pin,  k,  working  in  a  slotted 
plate  fixed  to  the  stock.  The  barrel  is  additionally  supported  by  a  semi- 
cylindrical  sheath,  l,  fixed  to  the  stock,  b,  and  extending  some  distance 
in  front  of  the  piece,  i.  The  lever,  h,  has  a  catch-pin,  m,  passed  through 
it,  and  is  made  telescopic,  the  pin  being  fixed  in  the  outer  portion,  which 
is  acted  upon  by  an  internal  spring  drawing  in  the  end  of  the  lever,  and 
so  keeping  the  pin  in  the  catch  in  which  it  may  happen  to  be  at  the 
time.  The  ring  or  strap,  j,  is  formed  with  a  pair  of  lugs,  n,  projecting 
downwards,  and  on  the  barrel  being  drawn  back  over  the  breech-piece, 
and  turned  round  an  eighth  of  a  revolution,  as  described,  the  lever,  h, 
can  be  turned  in  between  the  lugs,  so  as  to  lie  along  the  under  side  of  the 
stock,  the  pin,  m,  entering  notches  on  the  backs  of  the  lugs,  n.  When 
the  lever,  n,  is  in  the  position  represented,  the  pin,  m,  lies  in  notches  in 
projecting  portions  of  the  piece,  i.  This  musket  is  constructed  to  be  dis- 
charged from  below.  The  nipple  is  at  o,  and  on  the  breech-piece  being 
turned  down,  it  enters  an  opening,  p,  passing  through  the  under  side  of 
the  stock,  b.  The  hammer,  q,  strikes  upwards,  entering  the  opening,  p, 
so  as  to  reach  the  nipple,  and  a  shield,  e,  prevents  the  accidental  introduc- 
tion of  foreign  substances.  In  the  under  side  of  the  butt  end  of  the  stock, 
a  number  of  chambers  are  formed  for  the  reception  of  spare  cartridges, 
which  are  thus  kept  conveniently  at  hand.  This  musket  can  be  loaded 
and  discharged  much  more  rapidly  than  the-  ordinary  musket,  and  this 
may  be  done  by  a  person  lying  down.  The  arrangement  of  the  cock 
admits  of  a  simpler  construction  of  lock  ;  and  less  wood  being  cut 
away,  the  stock  is  not  nearly  so  much  weakened  at  this  part  as  in  the 
ordinary  musket.  In  addition,  this  musket  possesses  all  the  advantages 
claimed  for  breech-loading  fire-arms,  without  any  diminution  of  strength. 
Mr.  Crickmay  likewise  shows  a  modification,  in  which  provision  is 
made  for  exploding  the  charge  at  its  centre,  by  means  of  a  percussion 
tube.     The  arrangements  are  apj  licable  to  all  descriptions  of  fire-arms. 


MANUFACTURE  OF  CHEESE. 

E.  H.  and  F.  C.  Cockey,  Frome.— Patent  dated  July  21,  1853. 

This  invention  relates  to  an  improved  cheese-tub,  or  vessel,  to  be  used 
in  the  manufacture  of  cheese.  During  the  process  of  preparing  the 
curd,  it  is  necessary  to  bring  the  milk  up  to  a  certain  temperature;  this 
has  hitherto  been  accomplished  by  very  inefficient  and  uncertain  means, 
and  it  is  to  this  point  that  Messrs.  Cockcy's  invention  more  particularly 
refers.  They  construct  the  cheese-tub  with  a  double  bottom,  or  jacket, 
into  which  steam  or  hot  water  is  to  be  introduced ;  or  a  coil  of  piping 
may  be  laid  over  the  bottom  of  the  tub,  cither  on  the  inside  or  outside, 

the  steam  or  hot  water 
being  made  to  circulate 
through  the  coil.  Means 
are  also  provided  for  ad- 
mitting cold  water  to  the 
•^  jacket,  or  coil  of  piping, 
so  that,  by  allowing  this 
to  mix  with  the  hot  water, 
the  temperature  of  the 
vessel  may  be  perfectly 
under  the  command  of 
the  attendant.  By  these 
means  all  risk  of  failure, 
arising  from  an  improper 
temperature,  is  avoided, 
and  much  greater  certainty  of  result  is  secured. 

MANUFACTURE  OF  GUTTA  PERCHA. 
E.  Rider,  London. — Patent  dated  October  18,  1853. 
This  invention  relates  to  a  mode  of  treating  gutta  percha  by  the  action 
of  beat,  so  as  to  expel  its  volatilizable  ingredients,  and  render  it  fit  for  the 
processes  of  vulcanization.     In  carrying  out  the  invention  patented  by 
him  in  1852,  for  vul&mizing  gutta  percha,  Mr.  Rider  has  discovered  that 
a  better  effect  is  produced  by  adding  to  the  raw  gutta  percha  a  small 
quantity  of  suiphur,  or  any  equivalent  of  sulphur,  before  subjecting  the 
gutta  percha  to  the  preliminary  heating  process,  it  being  found  that  a 
lower  temperature  produces  an  effect  equal  to  that  of  a  higher  tempera- 
ture, when  the  gutta  percha  is  treated  in  an  unmixed  state.     One  part 
of  sulphur,  or  its  equivalent,  added  to  eighty  parts  of  gutta  percha,  when 
separated  from  its  solid  impurities,  is  suitable  for  effecting  this  purpose. 
The  sulphur,  or  hyposulphite  of  lead  or  zinc,  or  the  artificial  sulphuret  of 
lead,  or  other  equivalent  of  sulphur,  should  be  thoroughly  mixed  or  in- 
corporated with  the  gutta  percha,  by  passing  the  gum  and  the  dryers 
repeatedly  between  metallic  rollers,  heated  to  a  temperature  sufficient  to 
make  the  gutta  percha  very  soft  and  easily  kneaded  or  worked ;  the 
mode  of  effecting  this,  found  most  beneficial  in  practice,  is  by  the  employ- 
ment of  a  machine,  in  which  the  rollers  work  at  different  speeds,  and 
produce  a  tearing  or  grinding  action  of  considerable  importance  in  work- 
ing the  material.     The  incorporated  material  having  been  ground,  is  then 
placed  in  a  strong  metal  vessel,  care  being  taken,  however,  that  the 
material  does  not  occupy  more  than  one-third  of  the  capacity  of  the  ves- 
sel,  so  as  to  leave  room  for  the  swelling  or  expansion  of  the  material 
when  under  the  action  of  heat.     The  material  is  then  exposed  to  a  tem- 
perature of  about  290  deg.  Fahrenheit,  for  a  space  of  about  three  hours, 
so  as  to  give  a  nearly  uniform  temperature  throughout  the  mass  ;  but  the 
actual  time  depends,  to  a  great  extent,  upon  the  nature  of  the  gum,  the 
degree  of  heat  employed,  and  the  quantity  and  state  of  aggregation  of 
the  material  at  the  time  the  heating  is  commenced.     The  heat  employed 
may  be  either  by  the  action  of  steam  or  hot  air,  but  it  is  preferred  to 
employ  steam,  by  which  means  the  gum  under  treatment  can  be  sub- 
jected to  a  greater  pressure,  and  a  more  regular  degree  of  heat  can  be 
obtained  than  by  any  other  means.     The  gutta  percha  having  under- 
gone this  preliminary  heating,  may  be  employed  in  manufactures  of 
various  kinds,  as  for  belting,  shoe  soles,  coating  telegraphic  wires,  and 
other  purposes,  to  which  the  gum  is  now  usually  applied  in  England ; 
the  gum  in  this  state  being  superior  to  that  in  ordinary  use,  as  it  will 
not  oxydize.     Or  the  gum  may  be  prepared  for  the- vulcanizing  opera- 
tion, the  main  object  of  this  invention,  by  being  combined  with  sulphur, 
hyposulphite  of  lead  or  zine,  artificial  sulphuret  of  lead,  and  the  pig- 
ments and  dryers  necessary  to  produce  the  particular  articles  required, 
which,   having  been  accomplished,    the   material   may  be  worked  and 
manufactured  into  any  form  or  shape,  and  carried  through  the  process  of 
vulcanization,  as  well  known  in  working  caoutchouc,  the  material  pro- 
duced being  permanently  elastic,  and  not  liable  to  be  changed  ,by  the 
action  of  cold  or  heat. 
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New  Yoke  Industrial  Exhibition — General  Ricport  of  the  British 

Commissioners. 
Special  Report  of  Mr.  Joseph  Whitworth. 

As  a  graceful  return  for  the  attentions  paid  to  us  in  our  Exhibition  of 
1851  by  the  Americans,  the  British  Government  nominated  and  de- 
spatched six  Commissioners  to  the  succeeding  scheme  of  a  like  kind  in  New 
York.  These  Commissioners  were  the  Earl  of  Ellesmere,  Sir  Charles 
Lyell,  Mr.  C.  W.  Dilke,  Mr.  G.  Wallis,  Mr.  Whitworth,  and  Mr.  John 
Wilson — all  men  well  qualified  for  the  mission.  On  arriving  at  New 
York,  the  Commissioners  found  themselves  to  be  in  considerable  antici- 
pation of  the  actual  time  of  opening  the  fair,  and  they,  therefore,  very 
properly  determined  to  employ  themselves  in  separately  visiting  the  chief 
industrial  localities  of  the  country,  and  thus  carry  out,  as  far  as  was 
possible,  the  spirit  of  their  instructions.  On  this  understanding,  they 
took  the  classification  of  our  own  Exhibition  as  the  basis  of  their  opera- 
tions, and  assigned  to  each  one  his  share  of  the  labour.  Even  after  this 
delay,  the  arrangement  of  the  Exhibition  was  still  very  incomplete,  and 
little  could  be  done  in  the  way  of  reporting  upon  the  actual  condition  of 
the  show. 

In  Mr.  Whihvorth's  special  report,  machinery,  civil  engineering,  the 
patent  laws,  and  the  electric  telegraph,  which  is  the  only  special  report 
now  under  our  consideration,  he  tells  us  that  he  derived  his  information 
expressly  from  what  he  saw  really  going  on  in  the  country,  and  thus  he 
has  given  us,  perhaps,  more  reliable  information  than  was  attainable  in 
any  other  way.  That  his  survey  was  somewhat  extensive,  is  imme- 
diately apparent  from  his  "  Table  of  Contents."  This  index  of  his  labours 
comprehends — steam-engines  and  machinery,  casting  railway  wheels 
and  annealing,  railway  spike  and  nail  and  rivet  making,  cast-steel 
works,  engine  tools,  buttons,  daguerreotype  frames,  pins,  hooks-and-eyes, 
cutlery,  locks,  porcelain  handles,  clocks,  pistols  and  guns,  wood-working, 
stone-dressing  works,  brick-making  from  dry  clay,  india-rubber  manu- 
facture, fishing-net  making  machinery,  flour  mills,  elevators,  cotton 
mills,  carpet  manufactory,  woollen  and  felt  cloth-making,  sewing  ma- 
chinery, cotton  gin,  railways  and  carriages,  four-masted  ship,  fire  com- 
panies, Government  works,  electric  telegraphs,  and  the  patent  system. 

Here  is  a  suggestive  list.  Every  line  of  its  descriptive  details  tells 
us  of  the  wondrously  extensive  adaptation  of  machinery  to  the  perform- 
ance of  what  we  yet  cling  to  as  manual  operations.  Thus  speaks  Mr. 
Whitworth  on  clock-making : — - 

"  The  celebrity  attained  by  New  England  in  tbe  manufacture  of  clocks,  gave  a  peculiar 
interest  to  a  visit  to  one  of  the  oldest  mannfactoriesof  Connecticut ;  250  men  are  employed, 
and  the  clocks  are  made  at  the  rate  of  600  per  day,  and  at  a  price  varying  from  1  dol.  to 
10  dols-  the  average  price  being  3  dols. 

'■  The  frames  of  the  clocks  are  stamped  ont  of  sheet  brass,  and  all  the  holes  are  punched 
simultaneously  by  a  series  of  punches  fixed  at  the  required  distances. 

"  The  wheels  also  are  stamped  out  of  sheet  brass,  and  a  round  beading  is  raised  by  a 
press  round  their  rims  for  the  purpose  of  giving  them  lateral  strength.  They  are  cut  by 
a  machine  having  three  horizontal  axes,  carrying  each  a  cutter  placed  about  4  inches  apart. 
The  first  cutter  is  simply  a  saw,  and  the  second  rounds  off  the  teeth.  In  cutting  an 
escapement  wheel,  the  first  cutter  is  made  to  cut  each  tooth  entirely  round,  and  then 
either  the  second  or  third  axis  with  its  cutter  is  used  for  finishing.  The  pulleys  on  the 
three  axesare  driven  by  one  driving  pulley  with  three  straps  working  over  and  in  contact 
with  each  other. 

"The  plates  forming  the  clock  faces,  and  other  discs,  are  cut  out  by  circular  shears.  The 
beaded  rims  intended  to  go  round  the  clock  faces,  varying  in  size  from  15  inches  down- 
wards, are  stamped  in  concentric  rings  out  of  a  disc,  and  then  made  of  the  required  form 
by  means  of  dies  and  a  stamping  press. 

"  The  ogee  form  given  to  the  wooden  framing  of  the  common  clock  is  formed  by  a  re- 
volving cutter  of  the  required  shape,  making  7,000  revolutions  per  minute,  over  which 
the  piece  of  wood  is  passed  by  hand — the  requisite  pressure  downwards  being  given  at 
the  same  time. 

"  A  circular  etitter  fixed  on  a  horizcntal  axis  is  also  used  for  roughly  planing  the  back 
parts  of  the  wooden  clock.  Its  diameter  is  about  18  inches,  and  it  has  four  lateral  pro- 
jections, carrying  4  cutters,  2  gouges,  and  2  chisels.  These  revolve  round  a  fixed  circular 
centre  plate,  of  about  a  foot  in  diameter,  against  which  the  work  is  pressed  as  it  is  passed 
along.  Each  clock  passes  through  about  60  different  hands :  more  than  half  of  the 
clocks  manufactured  are  exported  to  England,  and  of  these  a  large  portion  are  re-exported 
to  other  markets. 

"  And  it  is  worthy  of  remark,  that  the  superiority  obtained  in  this  particular  manu- 
facture is  not  owing  to  any  local  advantages ;  on  the  contrary,  labour  and  material  are 
more  expensive  than  iu  the  countries  to  which  the  exportations  are  made;  it  is  to  be 
ascribed  solely  to  the  enterprise  and  energy  of  the  manufacturer,  and  his  judicious  em- 
ployment of  machinery." 

In  a  large  factory  at  Hartford,  he  found  some  500  men  employed  in 
making  revolving  pistols  at  the  rate  of  1,200  or  1,500  per  week,  self- 
acting  "machinery''  and  rotatory  cutters  being  used  for  shaping  all  the 
details.  But  there  is,  perhaps,  no  set  of  operations  for  which  labour- 
sawing  machinery  has  done  so  much  in  the  United  States  as  those 
which  relate  to  wood- working.    On  this  head  Mr.  Whitworth  says: — ■ 

u  The  trees  sawn  up  in  the  Lowell  saw  mills  are  floated  down  from  the  interior  of  the 
country  by  river;  they  are  docked  in  a  hasin  in  the  timber  yard,  and  are  dragged  up  an 
inclined  plane  into  the  interior  of  the  mill  as  they  are  wanted.  In  an  upper  story  are  placed 
two  large  saw  frames,  and  between  them  travels  an  endless  chain,  running  along  the  shop 
floor  over  pulleys,  and  extending  down  the  inclined  plane  nearly  to  the  edge  of  the  basin. 


To  any  part  of  this  endless  chain  maybe  hooked  another  chain,  which,  being  passed  round 
one  or  more  trees  as  they  lie  in  the  basin,  drags  them  up  into  the  mill,  and  deposits  them 
alongside  the  saw  frames.  Shingles,  used  for  covering  the  roofs  and  sides  of  houses,  are 
made  in  vast  quantities.  A  circular  saw  cuts  them  16  inches  long,  from  3  to  9  inches 
wide,  and  of  a  thickness  tapering  from  |  to  i  of  an  inch,  at  the  rate  of  from  7,000  to  10,000 
per  day,  according  to  the  nature  of  the  wood.  Timber  is  also  cut  up  into  laths  4  feet  long, 
at  the  rate  of  from  60  to  100  per  minute,  by  a  circular  saw  attended  by  two  men. 

"  In  the  Buffalo  saw  mills  boards  are  sawn  into  'sidings,'  that  is,  long  wedge-shaped 
boards  for  the  sides  or  roofs  of  houses,  by  a  circular  saw,  at  the  rate  of  17  feet  per  minute. 
The  board  is  introduced  at  the  back  of  the  saw,  and  moves  in  the  direction  in  which  it 
revolves.  It  thus  cuts  with  the  grain,  and  the  strength  of  the  cut  assists  the  forward 
feeding  motion  of  the  board.  Subdivision  of  manufacture  is  advantageously  adopted  as  a 
system.  Many  works  iu  various  towns  are  occupied  exclusively  in  making  doors,  window 
frames,  or  staircases,  by  means  of  self-acting  machinery,  such  as  planing,  tenoning,  mor- 
ticing, and  jointing  machines.  They  are  able  to  supply  builders  with  the  various  parts 
of  the  woodwork  required  in  buildings,  at  a  much  cheaper  rate  than  they  can  produce  them 
in  their  own  workshops  without  the  aid  of  such  machinery.  I  n  one  of  these  manufactories 
twenty  men  were  making  panelled  doors  at  the  rate  of  100  per  day.  Portable  sawing 
machines,  driven  by  horse-power,  are  commonly  used  for  sawing  up  logs  of  wood  for  fuel, 
particularly  at  the  various  stations  on  the  railroads,  where  the  wood  iutended  for  the  con- 
sumption of  the  locomotives  is  stored  in  piles. 

"  The  (  horse-power  machine '  consists  of  a  stout  frame,  supporting  a  railway  of  about  7 
feet  long,  on  which  run  the  rollers  of  an  endless  travelling  platform.  The  axles  of  the 
rollers  are  of  iron,  jj  in.  diameter,  stretching  across  the  rails,  and  are  connected  together 
by  a  series  of  links,  each  about  12  inches  long,  so  as  to  form  an  endless  chain,  which 
passes  over  a  fixed  segment  at  one  end  and  the  chain  wheels  at  the  other.  The  travelling 
platform  is  made  by  planks,  of  wood  about  12  inches  broad,  \\  inch  thick,  fastened 
transversely  to  the  endless  chain.  It  is  inclined  at  an  angle  of  about  7°  to  the  hori- 
zontal line/and  the  horse,  being  placed  on  the  platform,  pushes  it  backward  from  under 
him,  which  causes  the  chain  wheels  at  the  end  of  the  frame  to  revolve,  and  the  motion 
thus  obtained  is  conveyed  to  the  circular  saw  or  other  machine  required  to  be  driven. 
Some  horse-power  machines  are  made  to  admit  two  horses  abreast.  They  are  found  very 
useful  to  farmers;  when  requisite,  they  are  mounted  on  wheels,  and  may  be  easily  taken 
from  place  to  place  to  saw  up  trees  which  could  not  conveniently  be  moved  entire. 

"  A  numerous  variety  of  planing  machines  are  in  common  use.  For  flooring  boards, 
Woodwork's  machine  is  found  to  answer  very  satisfactorily.  In  planing  mills  at  Phila- 
delphia, four  of  them  were  working  in  one  room  side  by  side ;  they  have  three  cutters  on 
each  horizontal  axis,  having  a  radius  of  six  inches,  and  making  4,000  revolutions  per 
minute.  The  cutters  are  said  to  be  capable  of  planing  from  2,000  to  3,000  feet  of  work 
without  being  sharpened  with  the  oil-stone,  and  from  20,000  to  30,000  feet  without  being 
ground.  They  plane  boards  18  feet  long,  varying  in  width  from  3  to  9  inches,  at  the  rate 
of  50  feet  per  minute.  A  t  the  same  time  that  the  face  of  the  board  is  planed,  it  is  tongued 
and  grooved  by  cutters  revolving  with  a  radius  of  about  three  inches,  on  vertical  axes  on  the 
side  of  the  board.  The  chips  made  by  the  four  planing  machines  are  driven  through  large 
pipes,  and  fall  into  a  trough  about  20  inches  wide,  running  across  the  room  immediately 
under  the  cutters.  In  this  trough  works  an  endless  chain,  on  which  are  fixed  wooden 
scrapers  that  carry  along  the  chips  as  they  fall,  to  a  recess  at  the  side  of  the  room. 
Here  they  are  carried  off  by  the  scrapers  of  another  endless  chain  running  up  an  inclined 
plane.  The  pulleys  on  which  this  side  chain  works  are  larger  in  dimensions  than  those 
of  the  transverse  chain  which  works  inside.  The  transverse  chain  thus  deposits  its  chips 
in  the  trough  of  the  inclined  plane,  and  they  are  carried  up  to  a  hole  in  the  ceiling  of  the 
fuel-room,  adjoining  the  boiler-house;  through  this  hole  they  fall  into  the  fuel-room,  and 
fill  it  up,  if  necessary,  to  the  top. 

"  Where  an  accurately  smooth  surface  is  required,  Daniel's  planing  machine  is  employed. 
It  consists  of  an  upright  frame,  in  which  a  vertical  shaft  revolves,  having  horizontal 
arms,  at  the  ends  of  which  are  fixed  tbe  cutters.  The  work  is  carried  along  on  a  travelling 
bed  under  the  cutters,  which  are  driven  at  a  very  high  speed. 

"  In  a  box  manufactory  at  Worcester,  a  machine,  made  on  Woodworth  s  principle,  planed 
boards  10  inches  wide  simultaneously  on  both  sides.  Boxes  are  made  in  great  numbers 
from  boards  which  are  tongued  and  grooved  by  what  is  called  a  'matching  machine,'  and 
then  put  together  as  that  operation  is  finished.  The  tonguing  and  grooving  cutters  are 
fixed  on  horizontal  axes,  and  the  workman  passes  the  boards  alternately  over  one  or  the 
other,  as  the  sides  require  to  be  tongued  or  grooved.  Othervarieties  of  planing  machines 
are  also  in  use,  known  by  the  names  of  their  different  inventors ;  some  of  them  have  fixed 
vertical  or  horizontal  cutters,  others  vertical  or  horizontal  revolving  cutters,  and  various 
other  combinations,  according  to  the  purposes  for  which  they  are  intended. 

"  The  spill  or  match-making  machines  each  make  900  round  spills,  15  inches  long,  \  inch 
diameter,  per  minute;  so  that  if  each  spill  were  cut  into  five  matches,  each  3  inches  long, 
4  500  would  be  produced  every  minute.  The  spills  are  cut  from  pieces  of  straight-grained 
timber,  made  of  such  a  length  as  to  pass  between  two  grooved  feeding  rollers,  which  hold 
the  timber  so  that  its  under  surface  is  level  with  the  lowest  parts  of  a  row  of  tubular  cut- 
ting tools  or  long  sharp-edged  punches.  The  cutting  tools  are  thus  arranged :  five  pieces 
of  steel  are  fixed  side  by  side  in  a  horizontal  bar.  Each  piece  of  steel  is  perforated  with 
three  long  holes,  lying  close  together,  and  having  their  ends  sharpened  like  the  cutting 
edges  of  a  hollow  punch.  A  line  of  15  tubular  cutters  is  thus  formed,  and  motion  is  given 
to  the  horizontal  bar,  in  which  they  are  fixed  by  a  crank  which  impels  them  against  the 
timber.  This  is  depressed  at  each  stroke  sufficiently  to  allow  each  cutter  to  cut  out  its 
spill,  which  passes  through  and  falls  out  behind.  The  cost  of  this  machine  would  not  ex- 
ceed £20,  and  when  the  number  of  matches,  all  nicely  rounded,  which  it  is  capable  of  pro- 
ducing, is  contrasted  with  the  number  which  could  be  produced  by  a  hand-instrument  in 
the  same  time,  it  will  serve  as  a  simple  and  striking  illustration  of  the  advantageous  em- 
ployment of  matter  in  the  form  of  machinery  to  do  the  work  of  man. 

"  A  machine,  coustructed  on  Blanchard's  principle,  is  used  for  making  lasts.  A  pattern 
last,  and  the  block  of  wood  from  which  another  last  is  to  be  cut,  are  fixed  upon,  and  revolve 
round  a  common  axis,  being  connected  with  the  centres  of  a  headstock  fixed  on  a  frame 
made  to  oscillate  from  below.  As  the  pattern  revolves,  it  is  kept  continually  pressed 
against  a  knob  of  iron  by  a  spring;  and  as  the  block  of  wood  revolves,  it  is  shaped  by  a 
circular  cutter,  revolving  on  a  fixed  axis,  with  its  cutting  edges  in  a  line  with  the  face  of  the 
knob.  The  pattern  and  the  copy  revolving  simultaneously  on  a  common  axis,  as  the  sur- 
face of  the  pattern  is  pressed  against  the  projecting  knob,  the  oscillating  frame  is  made  to 
move  so  that  the  revolving  cutters  shape  from  the  block  a  surface  exactly  corresponding 
to  the  surface  of  the  pattern,  and  the  copy  occupies  relatively  to  the  cutters  the  same  posi- 
tion which  the  pattern  does  relatively  to  the  knob  of  iron.  About  18  men  are  employed, 
who  make  100  pair  of  lasts  per  day,  exclusive  of  boot-trees. 

"  Labour-saving  machines  of  all  kinds,  sawing,  planing,  boring,  shaping,  and  jointing 
machines  are  very  advantageously  employed  in  the  manufacture  of  furniture.  An  ap- 
paratus of  a  very  simple  character  is  used  for  shaping  the  arras  and  legs  of  chairs.  Two 
vertical  cutters  are  made  to  revolve  in  opposite  directions  at  the  rate  of  about  1,700 
revolutions  per  minute,  on  axes  projecting  above  a  bench.  The  cutters  are  about  4 
inches  in  diameter,  and  between  them  and  the  bench  are  loose  washers  or  rollers,  against 
which  the  pattern  to  which  the  work  is  fastened  is  pressed  so  as  to  guide  the  cut.  The 
cutters  revolve  in  opposite  directions,  and  the  work  may  be  pressed  against  either  one  or 
the  other,  so  as  to  suit  the  cut  to  the  direction  of  the  grain  of  the  wood,  without  the  work- 
man having  the  trouble  of  reversing  its  position." 

There  is  a  lengthy  array  of  operations  reduced  to  the  sway  of  machi- 
nery. Besides  these,  we  are  told  that,  in  a  plough  manufactory  at  Balti- 
more, seven  men  employed  upon  eight  machines  turn  out  the  wooden 
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details  of  eighty  ploughs  per  day.  The  handle-pieces  are  shaped  by  a 
circular  cutter  having  four  blades,  like  those  of  smoothing  planes,  running 
on  a  horizontal  spindle,  with  an  acting  radius  of  about  two  inches ;  the 
working  speed  being  4,000  revolutions  per  minute.  The  work  to  be 
shaped  is  fastened  to  a  pattern  pressed  against  a  loose  roller  on  the  cut- 
ter's axis — after  the  system  pursued  in  Messrs.  Bellhouse  &  Knowles' 
marble  working  machines* — and  as  the  workman  passes  the  piece  along, 
it  is  thus  cut  to  the  outline  of  the  pattern  guide. 

Fishing-nets  are  made  in  machines  combining  the  general  features  of 
the  power-loom  and  the  lace  machine: — 

"They  are  made  from  six  to  seven  feet  wide,  according  to  the  size  of  the  mesh.  One 
machine  nets  a  f-inch  mesh,  and  can  be  used  for  netting  meshes  of  li  inch  and  2\  inches. 
It  works  at  the  speed  of  12  picks  per  minute,  and  a  complete  course  of  100  knots  is  made 
in  the  width  of  this  machine,  at  each  pick  of  the  shuttle.  One  woman  can  do  the  work 
of  upwards  of  100  hand  netters.  The  meshes  are  made  rectangular,  in  the  direction  of 
the  length  of  the  net,  andnotdingonally,  as  in  hand-made  nets.  The  cost  of  the  machine  is 
800  dollars  (about  £160).  The  manufacture  of  sailcloth  is  carried  on  in  the  mill  where  these 
machines  are  at  work.  The  throstles  for  spinning  yarn  for  the  sailcloth  spin  six  hanks 
to  the  pound.  The  carding  engine  sliver  is  carried  by  the  railroad  system  along  a  trough 
to  the  drawing  frame.  The  main  cylinder  of  the  carding  engine  is  36  inches  in  diameter, 
and  the  doffing  cylinder  13  inches,  the  former  making  135  revolutions  and  the  latter  7 
revolutions  per  minute.  In  the  fly-frame  the  front  roller  makes  200  revolutions  per 
minute,  and  the  flyer  from  1.000  to  2,000.  By  some  shipowners,  sailcloth  made  of  cotton 
is  preferred  to  that  made  from  hemp.  Fishing  nets  made  by  hand  are  here  also  manu- 
factured of  cotton." 

Textile  manufactures  are  undoubtedly  extending  in  the  United  States. 
At  the  well-known  manufacturing  centre  of  Lowell,  there  are  twelve 
manufacturing  companies — eight  of  which  make  cotton  goods  by  the  help 
of  350,000  spindles  and  10,000  looms,  worked  by  7,000  women  and  2,000 
men.  Two  of  the  establishments  produce  woollen  goods,  carpets,  rugs, 
and  broadcloths,  with  some  20,000  spindles  and  600  looms,  and  1,500 
women  and  1,000  men.  One  is  a  bleaching  concern,  with  some  250 
men;  another  is  a  machine  shop,  with  700  men.  Somewhere  near 
£3,000,000  is  invested  in  these  works,  which  are  all  arranged  in  beauti- 
ful style — forming  a  powerful  contrast  to  our  dingy  mills. 

What  Mr  Whitworth  says  on  the  subject  of  telegraphs  will  be  read 
with  great  interest  here;  showing,  as  it  does,  how  largely  a  country 
benefits  from  the  complete  development  of  this  modern  wonder.  So,  also, 
with  his  notes  upon  the  patent  system  ;  which,  however,  does  not  afford 
us  the  slightest  chance  of  giving  any  congratulatory  criticism. 


Experimental  Researches  to  determine  the  Strength  or  Locomotive 
Boilers,  and  the  Causes  which  lead  to  Explosion.  By  William 
Fairbairn.     Pp.  16,  8vo.     1854. 

These  "  researches  "  formed  the  subject  of  a  paper  read  by  Mr.  Fair- 
bairn  in  the  mechanical  section  of  the  British  Association  last  year,  and 
under  their  present  conveniently  accessible  form,  they  appear  in  the 
guise  of  an  anticipator's  reprint  from  the  twenty-third  general  report  of 
that  society.  The  searching  examination  which  they  illustrate  came 
about  from  the  occurrence  of  a  difference  of  opinion  between  the  autho- 
rities and  another  engineering  authority,  as  to  the  causes  of  an  accident 
which  took  place  through  the  explosion  of  a  locomotive  engine  at  Man- 
chester, on  the  eastern  division  of  the  London  and  North- Western  line. 
To  settle  the  disputed  question,  the  described  experiments  were  made  in 
the  usual  careful  manner  of  the  author. 

The  report  of  Mr.  Ramsbottom,  the  locomotive  superintendent,  states 
that— 

"  The  engine  in  question  was  made  by  Messrs.  Sharp,  Roberts,  &  Co.  in  the  year  1840, 
lias  been  worked  at  a  pressure  of  60  lbs.  per  square  inch,  and  has  run  in  all  a  distance  of 
10-1,723  miles,  a  great  part  of  which  has  been  either  entirely  without  load,  or  nearly  so. 
As  the  cylinders  are  only  13  inches  diameter,  it  has  been  for  some  time  too  light  to  work  any 
of  our  trains ;  and  has  therefore  been  chiefly  employed  since  1849  in  piloting  the  trains 
through  Standedge  tunnel,  along  with  another  engine  of  the  same  size,  which  is  now  at 
work. 

"  Tile  fire-box  was  originally  7-16ths  of  an  inch  thick,  and  is  now  a  little  over  6-16ths 
of  an  inch;  and  from  its  excellent  condition,  might  well  be  supposed  (as  indeed  it  was  by 
Mr.  Sharp,  of  the  firm  of  Sharp,  Brothers,  &  Co.,  who  inspected  it  a  few  days  after  the 
accident)  to  have  been  recently  put  in  new.  It  is  perfectly  free  from  flaw  or  patch,  and 
would  certainly  have  run  at  least  100,000  miles.  The  same  may  also  be  said  with  respect 
to  the  outer  shell,  which  is  nearly  of  the  original  thickness.  The  engine  had  been  in  the 
repairing  shop  the  three  mouths  previous  to  the  accident ;  and  the  iron  fire-box  stays, 
about  which  so  much  has  been  said,  were  tested  by  the  hammer  in  the  usual  way,  and 
were  considered,  both  by  the  workmen  and  the  foreman,  Wheatley,  to  be  all  sound.  When 
originally  made,  they  were  ll-16ths  in  diameter,  and  were  equal  to  a  strain  of  at  least  ten 
times  the  force  they  had  to  sustain.  With  the  exception  of  one  stay,  which  was  on  the 
top  row,  the  one  most  reduced  from  oxidation  was  half-inch  diameter ;  and,  supposing  the 
hold  on  the  copper  box  to  have  been  good,  it  was  capable  of  resisting  a  strain  of  rather 
more  than  six  and  a-half  times  the  working  pressure,  equal,  say,  to  390  lbs.  per  square 
inch.  The  only  point,  therefore,  which  could  admit  of  doubt  as  to  the  safety  of  the  boiler, 
was  with  respect  to  the  hold  which  the  stays  might  have  in  the  copper  box  ;  but  it  ap- 
pears, from  experiments  which  I  have  since  made,  and  which  are  about  to  be  repeated  by 
Mr.  Fairbairu,  that  from  the  force  required  to  pull  some  of  the  old  stays  out  of  a  copper 
plate  similar  to  the  fire-box.  into  which  they  had  been  screwed  by  the  old  threads  only,  and 
not  riveted,  the  boiler  could  not  have  burst  under  a  pressure  of  less  than  300  lbs.  per 
square  inch.  One  of  the  old  stays,  which  had  had  the  thread  partially  damaged  from 
being  ripped  out  of  the  copper  box  by  the  explosion,  was  screwed  by  hand  into  a  copper 
plate,  by  the  old  thread,  to  a  depth  equal  to  the  thickness  of  the  fire-box  plate,  but  not 
riveted,  and  it  required  a  dead  weight  of  8204  lbs,  to  pull  it  out;  and  as  each  stay  has  to 


support  a  surface  of  5  inches  X  5i}  inches,  say  27  square  inches  only,  it  follows  that  a 
pressure  of  8204  -r  27  =  303  85  lbs.  per  square  inch  would  have  been  required  to  strip  it. 
"Another  stay,  which  had  not  been  stripped  by  the  explosion,  but  which  was  screwed 
out  of  the  old  box,  was  similarly  treated,  and  required  a  force  of  9-184  lbs.  to  6trip  it, 
equal  to  340  lbs.  per  square  inch." 

Since  the  date  of  these  experiments,  Mr.  Fairbairn  has  carefully  re- 
peated them,  and,  taking  into  account  the  tensile  strength  of  the  stays — 
in  their  corroded  condition — of  the  side  of  the  fire-box,  he  found  that 
a  force  of  380  lbs.  on  the  square  inch  would  be  required  to  produce 
rupture.  He  also  confirmed  the  accuracy  of  Mr.  Ramsbottom's  tests  of 
the  resistance  of  the  screwed  stays  in  the  copper  fire-box.  Assuming, 
therefore,  that  the  ends  of  the  screwTs  were  riveted  and  sound,  it  is  con- 
cluded that  450  lbs.  or  500  lbs.  per  square  inch  would  be  required  to  strip 
the  screws  or  tear  the  stays  asunder.  Such  assumption  finds  its  basis  in 
actual  trials  made  as  to  the  resistance  of  an  iron  stay  screwed  into  a  por- 
tion of  the  copper  cut  from  the  unlucky  fire-box,  and  another  experiment 
on  a  similar  stay  first  screwed  and  then  riveted  in.  A  f-inch  stay 
merely  riveted  required  8T  tons  to  strip  its  threads;  and  a  similar  stay, 
riveted  in  addition  over  its  end,  stood  firm  up  to  107  tons.  But  the  most 
complete  test  took  place  with  a  boiler  exactly  similar,  both  as  to  age,  de- 
tails, and  makers,  to  the  one  which  exploded,  the  railway  directors  having 
placed  this  boiler  at  Mr.  Fairbairn's  disposal  for  this  especial  purpose. 
Tried  by  hydrostatic  pressure,  no  effect  was  detected  up  to  110  lbs.  per 
square  inch,  when  some  of  the  joints  leaked.  The  leakage  increased  as 
the  pressure  was  raised,  and  at  207'5  lbs.  one  of  the  bolts  of  the  cross-bar 
over  the  fire-box  broke,  putting  an  end  to  the  trial.  Guided  by  these 
results,  it  is  assumed  that  the  boiler  which  led  to  the  experiments  would 
not  have  ruptured  at  a  pressure  lower  than  300  or  350  lbs. 

As  regards  the  important  point  of  the  rate  of  elevation  of  the  steam 
pressure,  it  was  found  that,  starting  at  30  lbs.,  it  took  only  11  minutes 
to  bring  it  up  to  80  lbs.,  the  engine  standing  with  its  regular  fire,  and  with 
its  safety-valve  screwed  hard  down.  Again,  on  a  more  extended  test,  the 
starting  point  being  11-75  lbs.,  it  was  raised  to  111*75  in  16  minutes. 
We  may  here  quote  from  Mr.  Fairbairn  a  valuable  piece  of  information : — 

"  To  determine  the  time,  estimated  from  a  given  pressure,  at  which  the  boiler  would 
burst — 

"  1st.  Let  the  given  pressure  be  that  of  the  atmosphere,  and  let  the  boiler  be  able  to 
sustain  240  lbs.  pressure  per  square  inch. 

"From  an  experimental  table  of  pressures  and  temperatures,  we  find  210  lbs.  pressure 
to  correspond  to  403°  temperature,  and  15  lbs.  pressure  to  212"  temperature;  hence  we 
have  by  formula, 

403—212       ,„      .      . 
(  —  = =  43  minutes, 

4-44 
which  is  the  time  in  which  the  boiler  would  burst,  estimated  from  the  time  at  which  the 
water  begins  to  boil. 

"  2d.  Let  the  given  pressure  be  60  lbs.  per  square  inch,  and  the  boiler  pressure  240  lbs. 
per  square  inch,  then 

24-1  minutes. 


403—296 


4-44 
"  3d.  Let  the  given  pressure  he  60  lbs.  per  square  inch,  and  the  boiler  pressure  300 lbs., 
then 

(,  =  432~296  =  28  minutes, 
4-44 

which  is  nearly  the  time  in  which  the  boiler  experimented  upon  would  burst. 

"  These  facts  appear  to  be  sufficiently  conclusive  to  enable  us  to  judge  of  the  dangers  to 
which  people  expose  themselves,  under  circumstances  where  the  necessary  precautions 
are  not  taken  for  allowing  the  steam  thus  generated  with  the  fire  under  the  boiler  to 
escape.  The  great  majority  of  accidents  of  this  kind  have  arisen  during  the  time  the 
engines  are  standing,  probably  with  the  safety-valve  fastened,  and  a  brisk  fire  under  the 
boiler.  How  very  often  do  we  find  this  to  be  the  case  in  tracing  the  causes  of  these  melau- 
choly  and  unfortunate  occurrences  1" 

Further  experiments,  as  to  the  ultimate  strength  of  the  flat  surface  of 
locomotive  boilers,  were  very  conclusive  in  showing  them  to  be  very 
much  stronger  than  the  top  of  the  fire-box,  or  even  the  barrel. 

Our  readers  may  safely  examine  the  details  of  Mr.  Fairbairn's  labours 
for  the  best  information  on  locomotive  boiler  explosions  which  the  times 
can  present. 


The  Art  of  Cleaning,  Dyeing,  Scouring,  and  Finishing,  on  the  most 
approved  English  and  French  Methods.  By  Thomas  Love,  a  Work- 
ing Dyer  and  Scourer.     Pp.  289,  8vo.     London:  Longmans.     1854. 

"  There  are,"  says  Mr.  Love,  "  more  than  three  thousand  master- 
dyers  and  scourers  within  ten  miles  of  St.  Paul's."  This  is  a  very 
happy  text,  if  one  were  wanted,  for  the  illustration  of  the  author's  views 
as  to  the  necessitous  public  demand  for  bis  book.  The  great  mass  of  the 
practical  dyer's  trade  flows  from  the  shops  of  warehousemen  and  drapers, 
whose  silks  and  shawls  fade  beneath  the  strong  rays  of  sunlight,  or  are 
accidentally  damaged  by  fire  or  water.  Such  goods  go  straight  to  the 
"  garment  dyers"  to  be  refreshed,  and  thus  a  constant  circulation  of 
damaged  and  revived  goods  is  going  on. 

Mr.  Love,  himself  a  very  old  London  dyer,  has  executed  his  task  of 
authorship  in  a  most  creditable  manner.     He  tells  his  varied  stories  in 
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language  which,  whilst  it  is  occasionally  open  to  the  charge  of  crudeness, 
and  a  misapprehension  of  chemical  nomenclature,  is  pretty  sure  to  he  well 
understood  by  his  working  readers.  The  technology  of  the  workshop  is 
not  always  the  most  refined,  whilst  it  may  not,  for  that  reason,  be  the 
worse  understood. 

Beginning  at  the  very  base  of  his  subject,  the  author  informs  us  how  to 
erect  and  arrange  the  dye-house;  and  he  then  clearly  elucidates  the  arts 
of  cleaning  and  dyeing  silk ;  dyeing  and  scouring  wool ;  cleaning  and 
dyeing  cotton,  feathers,  and  bonnets ;  cleaning  and  scouring  silk,  woollen, 
and  cotton  fabrics ;  and  terminates  his  volume  with  some  useful  matter 
on  "  French  Cleaning."  Each  subject  is  treated  in  the  fullest  ■  detail, 
leaving  nothing,  even  of  the  most  trivial  import,  to  be  guessed  at  by  the 
practician  who  studies  the  volume. 


Directions  for  Obtaining  both  Positive  and  Negative  Pictures  upon 
Glass,  bt  Means  of  the  Collodion  Process,  and  for  Printing  from 
the  Negative  Glasses  on  to  Paper.  By  T.  H.  Hennah.  Pp.  36. 
8vo.     London:  Delatouche  &  Co. 

The  simplicity  of  the  routine  and  the  beauty  of  the  developed  results 
of  the  collodion  photographic  process,  have  directed  a  large  and  still 
increasing  body  of  amateurs  to  the  practice  of  the  fascinating  pursuit  of 
sun-painting,  and  hence  arises  a  vast  accession  of  practical  knowledge  in 
the  art  of  wielding  the  pencil  of  light.  The  difficulties  and  failures  in 
some  points  of  one  student,  are  smoothed  down  or  obliterated  by  the  suc- 
cessful performances  of  a  fellow-worker,  who  probably,  in  turn,  receives 
a  serviceable  hint  in  a  direction  where  he  had  himself  been  less  fully 
initiated.  Comparisons  of  notes  cannot  but  erase  old  errors  and  inscribe 
fresh  truths,  for  the  general  perfecting  of  the  labours  of  future  comers. 
Mr.  Hennah  has  seen  this,  and  has  done  good  service  in  giving  us  the 
little  book  which  we  have  just  perused.  In  addition  to  a  very  clearly 
detailed  explanation  of  the  collodion  process,  from  the  cleansing  of  the 
glass  and  the  preparation  of  the  gun  cotton,  to  the  final  production  of  the 
picture,  which  mocks  nature's  realities,  the  author  gives,  in  his  second 
part,  Le  Gray's  mode  of  "  procuring  black  and  violet  colours  in  the  posi- 
tive proofs,  and  of  permanently  fixing  them  by  the  use  of  chloride  of  gold 
and  hydrochloric  acid."  He  also  gives  us  good  reason  for  assuming  that 
our  own  labours  have  been  productive  of  good  fruit,  by  informing  us  that 
bis  attention  was  first  of  all  drawn  to  the  pursuit  by  a  paper  which  ap- 
peared at  page  200,  vol.  iv.,  of  the  Practical  Mechanic's  Journal. 


Decimal  Coinage  Tables,  for  Simplifying  and  Facilitating  the  Intro- 
duction of  the  proposed  New  Coinage.  By  Robert  Hears.  London : 
W.  J.  Adams.     1853-4. 

The  Decimal  Calculator,  or  Figures  Simplified. 

These  well-conceived  and  well-executed  little  books  are  real  "  signs 
of  the  times."  Nothing,  perhaps,  can  be  better  calculated  for  clearing 
our  way  from  the  existing  unmeaning  differential  system  of  reckoning 
money,  to  the  elegance  and  accuracy  of  decimalization,  than  the  "  Deci- 
mal Coinage  Tables." 

The  author  tell  us  that  he  is  indebted  to  Dr.  Bowring  for  his  elucida- 
tion of  a  system  of  contrasts  between  the  existing  difficulties  and  the 
promised  facilities,  as  a  means  of  bringing  vividly  before  the  masses, 
what  they  have  got  to  dismiss  as  wasteful  and  worthless,  and  what  to 
gain  as  undeniably  advantageous,  in  adhering  to  the  proposed  change. 

The  "  Decimal  Calculator"  is  a  most  laborious  affair,  going  to  the 
pith  of  the  subject,  and  bringing  the  entire  domain  of  the  old  "  Tutor's 
Assistant"  within  the  grasp  of  decimals.  Both  works  are  rightly  done 
at  the  right  time. 


Hand-Book  of  Natural  Philosophy  and  Astronomy.  By  Dionysius 
Lardner.  Pp.  456,  8vo.  "Woodcuts.  London :  Taylor,  Walker,  and 
Maberley.     1852. 

This  goodly  volume  is  the  author's  "  second  course,"  taking  in  "  Heat, 
Common  Electricity,  Magnetism,  and  Voltaic  Electricity."  It  is 
avowedly  written  with  the  intention  of  popularizing  a  knowledge  of  the 
elements  of  physics,  without  entailing  upon  the  student  the  necessity  of 
pursuing  the  entire  mathematical  consequences  and  details  of  the  sub- 
ject. Accordingly,  the  methods  of  demonstration  and  illustration  have 
been  specially  adopted  for  readers  for  whom  such  a  process  of  instruction 
is  best  fitted,  the  general  matter  being  modernized  in  the  author's  well- 
known  happy  manner. 

A  third  volume  of  the  series  is  to  take  in  Astronomy  and  Meteorology. 
What  the  first  course  actually  contains  we  know  not,  as  it  has  not 
reached  U3.     We  are  therefore  left  to  guess  at  its  arrangement  and 


execution  with  the  help  of  a  passage  in  the  volume  before  us,  which  says 
that  the  entire  work  will  possess  "  all  the  useful  qualities  of  a  compen- 
dious Encyclopaedia  of  Physical  and  Astronomical  Science." 


Dwellings  for  the  Working  Classes,  their  Construction  and  Arrange- 
ment, with  Plans,  Elevations,  and  Specifications,  suggestive  of  Struc- 
tures adapted  to  the  Agricultural  and  Manufacturing  Districts.  By 
R.  S.  Burn.  Pp.  24.  Lithographs  and  Woodcuts.  Edinburgh: 
Blackwood  &  Sons.     1853. 

The  ample  pages  of  Mr.  Burn's  work  owe  their  existence  to  a  series  of 
articles  contributed  by  the  author  to  the  Journal  of  Agriculture  and  the 
Builder.  They  convey,  in  earnest  language,  some  excellent  information 
on  sanatory  matters,  as  connected  with  dwelling-houses,  going  deeply 
into  detail  upon  all  points  connected  with  those  internal  fittings  which 
bear  upon  this  question.  Under  their  present  cheap  and  well-arranged 
form,  the  papers  will  be  very  acceptable  to  many  readers. 


The  Monthly  Journal  of  Industrial  Progress.     Edited  by  W.  K. 

Sullivan.     Dublin:  Kelly.     1854. 

This  is  a  new  Irish  periodical,  of  which  Part  IV.  only  has  reached  us. 
Taking  this  atom  as  a  specimen  of  what  Mr.  Sullivan  proposes  to  do  in 
the  furtherance  of  industrial  progress,  we  find  that  he  divides  his 
monthly  discourse  into  two  grand  sections — "  Industrial"  and  "  Social" 
progress.  In  this  particular  April  number,  the  "  Industrial"  division 
has  a  well-considered  article  on  the  "  State  and  Progress  of  Agricultural 
Education  in  Ireland,"  by  M.  Brogan ;  a  long  series  of  selected  Notes  on 
Recent  Improvements  in  Manufactures  of  all  kinds ;  and  a  "  Bulletin  of 
Industrial  Statistics."  The  other  portion  takes  in  "  Banking  in  Ireland; 
the  Management  of  Public  Galleries  of  the  Fiue  Arts ;  and  Emigration 
DepGts  and  Sailors'  Homes." 

The  name  of  Mr.  Sullivan  as  the  editor,  will  indicate  to  many  of  our 
readers  the  manner  of  the  treatment  of  these  heads. 


COEEESPONDENCE. 


SHIPBUILDERS'  TEMPLATES. 

In  the  Practical  Mechanic's  Journal  for  May  last,  I  observe  a  communi- 
cation on  the  subject  of  templates  for  iron  shipbuilders,  signed  '  J.  G. 
Winton.'  In  this  letter  the  writer  expresses  his  high  gratification  at  my 
having  adopted  a  modification  of  his  in  my  recent  patent  for  templates. 
Now  I  certainly  should  have  been  glad  to  have  availed  myself  of  any 
friendly  suggestion  in  drawing  out  my  plans,  and  should  have  had  equal 
pleasure  in  acknowledging  the  aid ;  but  I  have  to  deny  that  I  am  indebted 
to  Mr.  Winton  for  any  new  ideas  or  assistance  whatever  in  the  matter. 
That  gentleman,  being  a  draughtsman  in  the  establishment  with  which 
I  am  connected,  was  employed  to  prepare  a  portion  of  the  details  of  my 
improvement ;  but  this  work  was  done  entirely  under  my  instructions, 
and  Hr.  Winton's  position  in  the  matter  was  simply  that  of  a  servant  of 
the  establishment  to  which  I  have  referred.  That  he  was  not  a  confi- 
dential servant  is,  I  think,  sufficiently  well  proved  by  the  appearance,  in 
the  December  part  of  your  Journal,  of  a  letter  with  his  signature,  detail- 
ing one  of  the  plans  then  under  consideration  as  a  portion  of  my  patent, 
which  waB  not  then  specified. 

May,  1854.  Andrew  Burns. 

GAS-LIGHTING  IN  CHINA. 

In  the  article  on  "  The  Coal-Fields  of  the  World,"  in  the  last  number 
of  the  P.  M.  Journal,  I  notice  you  say — "  Whether  the  Chinese  have 
adopted  the  principle  of  lighting  their  houses  or  towns  with  coal-gas, 
artificially  produced  from  bituminous  coal,  we  know  not."  I  would 
observe  that  I  am  just  now  sending  out  to  Hong  Kong,  to  a  friend  of 
mine,  small  gas-works,  capable  of  supplying  about  fifty  lights.  My 
friend  is  very  desirous  that  gas  and  Christianity  should  be  introduced 
simultaneously ;  but  whether  the  Chinese  will  embrace  the  latter  or  not, 
is  still  a  question — of  the  former,  my  friend  is  very  sanguine. 

It  is  part  of  the  Chinese  laws  that  every  householder  shall  hang  a 
lantern  outside  his  door,  and,  as  the  Chinese  are  found  to  be  close  calcu- 
lators, I  have  but  little  doubt,  when  they  see  coal-gas  burning,  produced 
from  their  own  coal  (of  which  they  have  plenty,  if  they  only  knew  how 
to  obtain  it),  that  it  will  soon  find  its  way  into  the  many  populous  cities 
of  that  wonderful  and  ancient  empire. 

Geo.  Bower. 

St.  Neot's,  Huntingdonshire,  June,  1854. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


THE  ROYAL  INSTITUTION. 

March  3. 

George  Dodd,  Esq.,  F.S.A.,  in  the  Chair. 

The  Rev.  Baden  Powell,  Savilian  Professor  of  Geometry  at  Oxford,  "  On  certain 
Phenomena  of  Rotatory  Motion."  The  lecturer  began  by  observing  that  the  me- 
chanical principle  of  "  the  composition  of  rotatory  motion,"  originally  discovered  by 
Frisi,  about  1750,  is  equally  simple  in  its  nature,  important  and  fertile  in  its  con- 
sequences and  applications,  and  susceptible  of  the  easiest  explanation  and  experi- 
mental illustration,  although  it  has  been  singularly  lost  sight  of  in  the  common 
elementary  treatises.  It  is,  indeed,  discussed  in  a  mathematical  form,  and  applied 
in  Mr.  Airey's  tract  on  Precession  (Math.  Tracts,  p.  192,  2d  ed.),  and  the  theorem 
is  stated  by  Pmfessor  Playfair  in  his  "  Outlines  of  Natural  Philosophy"  (i.  144), 
and  its  application  explained  (ib.  ii.  300).  These,  however,  are  not  books  of  a 
popular  kind,  and  the  lecturer  vfas  not  aware  of  the  mention  of  it  in  any  other 
English  work.  In  a  more  abstract  and  analytical  form,  it  has  been  discussed  by 
several  foreign  mathematicians,  especially  by  Poiusot,  in  a  memoir  read  to  the 
Academy  of  Sciences,  May  19,  1S34,  but  of  which  only  an  abstract  was  published; 
as  well  as  by  Poisson,  in  a  paper  in  the  "  Journal  de  1'Ecole  Polytechnique  "  (xvi. 
247). 

The  principle  was  stated  to  be  involved  in  the  explanation  of  several  important 
phenomena,  some  of  which  are,  in  fact,  mere  direct  instances  of  it.  A  complete 
and  instructive  apparatus  was  invented  by  Bonenherger,  and  described  in  Gilbert's 
Annalen  (lx.  00).  It  is  also  explained  in  some  German  elementary  works.  Atten- 
tion lias  been  more  recently  drawn  to  the  subject  by  a  highly  interesting  paper  of 
Professor  Magnus  of  Berlin  (Verhandlungen  der  Konigh.  Preuss.  Akad.  1852; 
translated  in  Taylor's  Foreign  Scientific  Memoirs,  N.  S.,  Part  iii.,  p.  210),  in  which 
some  remarkable  applications  of  this  apparatus  are  given ;  he  also  describes  it  with 
a  figure,  and  observes  that  the  execution  of  it  requires  great  delicacy  and  correctness 
of  workmanship.  Copies  of  this  instrument  have  indeed  been  made  in  this  country 
(one  of  which  was  exhibited  belonging  to  Professor  Wheatstone);  but  of  these  the 
lecturer  believes  no  description  has  ever  appeared  in  English  works,  and  they  are 
certainly  very  little  known,  notwithstanding  their  manifest  value  to  every  lecturer. 
The  essential  parts  are,  a  sphere  capable  of  rotating  about  an  axis  whose  extremities 
rest  in  opposite  points  of  a  hoop,  which  can  turn  on  pivots  horizontally,  within 
another  hoop  turning  on  pivots  about  a  vertical  line.  Its  obiec.t.  is  to  exhibit  ex- 
perimentally the  actual  composition  of  rotations  about  two  different  axes  impressed 
at  once  on  the  same  body.  The  essential  parts  are  merely  a  bar,  capable  cf  rotating 
freely  about  one  end  of  an  axis  (and  loaded  at  its  extremities  to  keep  up  the  rota- 
tion), while  the  axis  itself  can  turn  about  a  point  in  its  length,  near  the  end,  carry- 
ing the  bar  upon  a  horizontal  axis,  capable  of  moving  freely  round  a  vertical  pillar. 
At  the  lower  end  of  the  first  axis  is  a  weight,  which  more  than  counterpoises  the 
upper  part.  If,  then,  there  be  no  rotation  in  the  bar  about  the  first  axis,  the  effect 
of  the  weight  is  to  produce  a  rotation  about  the  second  alone,  bringing  down  the 
first  axis  into  a  vertical  position.  If  now  the  first  axis  be  held  horizontally  or 
obliquely,  and  a  rotatory  motion  be  given  to  the  bar  about  it,  on  letting  the  axis  go, 
we  compound  both  rotations,  and  the  resulting  effect  is,  that  the  weight  will  no 
longer  bring  the  axis  down,  or  alter  its  inclination  at  all,  but  will  cause  it  to  take 
a  new  position,  or  make  the  whole  to  turn  round  the  vertical,  in  a  direction  opposite 
to  that  of  the  rotation.  The  theoretical  principle  presents  itself  in  close  analogy  to 
that  well-known  first  principle,  the  composition  of  rectilinear  motion.  As  in  this 
last  case,  if  a  body  be  in  motion  in  one  direction,  and  any  cause  tend  to  make  it 
move  in  another,  it  will  move  in  neither,  but  in  an  intermediate  direction — so  we 
have  the  strictly  analogous  case  in  rotatory  motion:  when  a  body  is  rotating  about 
an  axis,  and  any  cause  tends  to  make  it  rotate  about  another  axis,  it  will  not  rotate 
about  either,  but  about  a  new  axis  intermediate  to  the  two.  Thus,  the  result  of 
compounding  the  two  rotations  will  be,  that  the  axis  (carrying  with  it  the  rotating 
body)  will  simply  take  a  new  position,  or  will  move  in  a  direction  determined  by 
the  nature  of  the  impressed  motions.  This  was  demonstrated  by  some  very  simple 
but  ingenious  pieces  of  mechanism.  Professor  Magnus  had  given  some  singular  and 
even  paradoxical  exemplifications  of  it.  One  of  these  consists  in  this :  a  wheel  at 
one  end  of  an  axis,  and  a  weight  at  the  other,  are  suspended  in  equilibrio,  which 
is,  of  course,  unaltered,  whether  the  wheel  be  at  rest  or  in  rotation  :  the  weight  is 
then  slid,  so  that  the  balance  is  destroyed;  now,  if  the  wheel  be  set  in  rapid  rota- 
tio7i,  the  equilibrium  is  restored.  This  the  lecturer  showed  to  be  a  simple  case  of 
the  principle  above  stated.  Professor  Powell  then  proceeded  to  explain  certain 
phenomena  of  rifle  projection  as  cases  of  the  principle,  as  also  that  extraordinary 
instance  of  savage  invention,  the  boomerang,  which  long  ago  puzzled  inquirers. 
From  these  singular  applications  of  a  very  simple  mechanical  truth,  the  lecturer 
went  on  to  illustrate  the  application  of  the  principle  to  the  explanation  of  the  grand 
phenomenon  of  the  precession  of  the  equinoxes. 

March  10, 
Baron  Parke  in  the  Chair. 

Charles  Brooke,  Esq.,  M.A.,  F.R.S.,  &c,  "  On  the  Construction  of  the  Com- 
pound Achromatic  Microscope." 

The  principal  portion  of  this  discourse  was  devoted  to  an  explanation  of  the 
laws  of  optics  regulating  the  construction  of  microscopes.  In  the  course  of  the 
evening,  Mr.  Brooke  exhibited  a  new  and  very  perfect  instrument  for  measuring 
the  angle  of  aperture  designed  by  Mr.  Gillett.  It  consists  of  two  microscones,  the 
optical  axes  of  which  may  be  adjusted  to  coincidence.  One  of  these  is  attached 
horizontally  to  the  traversing  arm  of  a  horizontal  graduated  circle,  and  is  adjusted 


so  that  the  point  of  a  needle,  made  to  coincide  with  the  axis  of  motion  of  the 
moveable  arm,  may  be  in  focus,  and  in  the  centre  of  the  field  of  view.  The  other 
microscope,  to  which  the  object-glass  to  be  examined  is  attached,  is  fixed,  and  so 
adjusted  that  the  point  of  the  same  needle  may  be  in  the  focus  of  the  centre  of 
its  field.  The  eye-piece  of  the  latter  is  then  removed,  and  a  cap,  with  a  very 
small  aperture,  is  substituted,  close  to  which  a  lamp  is  placed.  It  is  evident  that 
the  rays  transmitted  by  the  aperture  will  pursue  the  same  course,  in  reaching  the 
point  of  the  needle,  as  the  visual  rays  from  that  point  to  the  eye,  but  in  a  contrary 
direction;  and  being  transmitted  through  the  moveable  microscope,  the  eye  will 
perceive  an  image  of  the  bright  spot  of  light  throughout  that  angular  space  that 
represents  the  true  aperture  of  the  object-glass  to  be  examined.  The  applications 
of  this  instrument,  in  the  construction  of  object-glasses,  are  numerous,  the  most 
obvious  of  which  being  the  ready  means  it  presents  of  determining  the  nature,  and 
measuring  the  amount,  of  the  aberration  in  any  given  optical  combination.  On 
the  subject  of  illumination,  the  lecturer  observed,  that  a  white  cloud,  brightly 
illuminated  by  the  sun,  had  long  been  recognized  as  the  best  source  of  illumination; 
but  as  this  was  not  often  obtainable,  the  light  of  a  lamp  thrown  upon  a  flat  surface 
of  plaster  of  Paris,  or  powdered  carbonate  of  soda,  has  been  used  as  a  substitute. 
A  flat  surface  of  white  enamel,  finely  ground,  but  not  polished,  had  been,  it  was 
stated,  used  with  advantage  by  Mr.  Gillett,  as  the  surface  can  always  be  rendered 
perfectly  clear  by  a  little  soap  and  water.  By  either  of  these  means,  the  glare, 
resulting  from  the  unmodified  light  of  a  lamp  on  the  object,  is  completely  obviated. 
The  difference  between  these  modes  of  illumination  was  exemplified  by  two  micro- 
scopes, of  precisely  the  same  power  in  other  respects,  and  having  under  each  a  half 
of  the  same  fly's  tongue;  and,  as  we  observed  after  the  lecture,  the  two  objects 
scarcely  appeared  to  have  any  resemblance  in  common — that  illuminated  by  the 
artificial  white  cloud  showing  excellent  definition.  Mr.  Brooke  exhibited  a  stand 
of  Mr.  Ross,  having  a  secondary  stage,  with  rectangular  adjustments  and  a  rotatory 
movement,  by  which  any  illuminating  apparatus  may  be  made  to  revolve,  after  its 
axis  has  been  brought  to  coincide  with  that  of  the  microscope.  A  stand  by  Mr. 
Ladd  was  also  exhibited,  in  which  the  various  movements  are  effected  with  great 
smoothness,  and  without  "  loss  of  time,"  by  means  of  wrapping-chains;  also  the 
ingenious  apparatus  of  Mr.  Highley,  for  obtaining  photographs  of  microscopic 
objects,  of  which  time  did  not  admit  of  any  explanation  being  offered. 

March  17. 
Sir  John  P.  Boileau  in  the  Chair. 
Stephen  H.  "Ward,  Esq.,  M.D.,  "On  the  Growth  of  Plants  in  Closely-glazed 
Cases."  The  principle  of  the  Wardian  case  (invented  by  Mr.  Ward,  the  father  of 
the  lecturer)  is  the  exclusion  from  the  plant  of  deleterious  influences,  and  the  admis- 
sion of  those  that  are  necessary.  Excluding  soot  and  dust,  and  the  deleterious  gases 
entangled  in  smoke,  guarding  against  sudden  changes  of  temperature  and  dry- 
ing winds,  preserving  the  aqueous  vapour,  admitting  light,  and  subtlely  but 
certainly,  in  obedience  to  the  diffusion  law,  such  renewal  of  air  as  is  required  by 
the  plants.  In  the  course  of  his  lecture,  Dr.  Ward  very  satisfactorily  established 
his  father's  claim  to  the  first  establishment  in  this  country  of  an  aquarium,  com- 
posed of  plants  and  fish,  which  lived  under  one  of  the  closed  glass-cases  in  perfect 
health.  In  this  Mr.  Ward  had  simply  laid  hold  of  the  practical  results  of  the 
theories  established  by  Lavoisier,  and,  after  him,  by  Priestley,  Senebier,  and 
Boussingault,  respecting  the  influence  exerted  by  plants  in  counterbalancing  the 
effects  of  animal  respiration.  The  vessel  which  Mr.  Ward  constructed  contained 
20  gallons  of  water,  and  in  it  were  placed  gold  and  silver  fish,  in  company  with 
several  aquatic  plants;  viz.,  Valisneria  spiralis,  Pontederia  crassipes,  Pistia  stra- 
tiotes,  and  Papyrus  elegans.  This  aquarium  gave  the  hint  to  Mr.  Bowerbank, 
who  performed  a  similar  experiment,  except  that  he  used  only  a  large  glass  jar, 
covered,  and  in  which  sticklebacks,  minnows,  and  snails,  with  plants  ot  valisneria, 
flourished  in  perfection.  Mr.  Mitchell,  whose  scientific  attainment  and  indefati- 
gable labours  are  appreciable  in  every  part  of  the  London  Zoological  Gardens,  states 
that  the  jar  just  noticed  gave  him  the  first  idea  for  the  formation  of  that  interest- 
ing series  of  marine  and  fresh-water  vivaria,  which  continues  so  attractive  a  part 
of  the  collection  there.  Dr.  Ward  concluded  his  most  interesting  discourse  by 
adverting  to  the  prospect  of  the  principle  of  the  Wardian  cases,  as  they  have  now 
got  to  be  called,  being  applied  on  a  large  scale,  in  assisting  the  medical  man  in  his 
ordinary  duties.  For  the  suggestion  of  the  construction  of  a  sanatorium,  upon 
philosophical  principles,  whenever  such  a  building  shall  be  erected,  the  world  will 
be  indebted  to  Mr.  Ward. 

MARcn  24. 
William  Wilberforce  Bird,  Esq.,  V.P.,  in  the  Chair. 

Edward  Lankester,  M.D.,  F.R.S.,  "  On  the  Distinctions  supposed  to  limit  the 
Vegetable  and  Animal  Kingdoms." — The  difficulty  in  distinguishing  between  the 
animal  and  vegetable  kingdoms,  consisted  in  our  imperfect  knowledge  of  the  char- 
acters of  species  which  existed  on  what  might  be  called  the  limits  of  the  two 
kingdoms.  The  definition  of  L'mna?us,  that  minerals  grow,  plants  grow  and  live, 
animals  grow,  live,  and  feel,  was  first  examined.  In  order  to  apply  the  definition, 
the  terms  growth,  life,  and  feeling  required  explanation,  and  here  was  the  difficulty. 
Such  were  the  distinctions  attempted  to  be  made  by  one  who  disregarded  the  use 
of  the  microscope.  The  definition  of  Aristotle,  that  animals  possessed  a  mouth, 
whilst  plants  had  none,  had  been  recently  revived,  and  of  all  merely  structural 
characters  it  was  the  one  best  suited  to  the  purpose  of  the  naturalist.  Chemistry 
had  from  time  to  time  offered  its  aid  to  the  naturalist.  At  one  time  the  possession 
of  cellulose  by  the  vegetable  kingdom  was  considered  distinctive,  and  the  ready 
application  of  iodine  and  sulphuric  acid  as  the  test  of  its  presence,  rendered  it  an 
easily  ascertainable  diagnostic  mark.  It  had,  however,  been  recently  detected  by 
Smidt  in  the  Ascidian  mollusca,  by  Thwaites  in  the  Acarida?,  and  by  Virchow  in 
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the  bruin  and  spleen  of  man.  An  analogous  assumption  and  disproof  had  occurred 
in  respect  to  the  substance  chlorophyll.  Starch,  likewise,  formerly  supposed  to  be 
confined  to  vegetable  substances,  had  been  lately  found  in  known  animal  organisms. 
It  was  thus  seen  that  no  one  point  of  structure  or  chemical  composition  could  fur- 
nish a  means  of  distinction.  The  composition  of  a  series  of  vegetable  and  animal 
products  was  exhibited,  and  attention  was  drawn  to  the  fact,  that  in  all  cases  the 
vegetable  compounds  were  formed  from  carbonic  acid  and  water,  or  from  carbonic 
acid,  water,  and  ammonia,  by  the  loss  of  oxygen.  Certain  chemical  processes  were 
shown  to  be  connected  with  the  relations  existing  between  the  animal  and  vegetable 
kingdoms.  The  plant  was  produced  from  mineral  compounds  —  carbonic  acid, 
water,  and  ammonia — the  substances  out  of  which  the  animal  was  formed  ;  and  no 
instance  was  known  of  the  animal  appropriating  and  forming  organic  substances 
out  of  these  compounds.  This  was  the  distinguishing  feature  of  the  life  of  the 
plant,  and  the  liberation  of  oxygen  gas  its  most  constant  result.  The  appropriation 
of  substances  thus  formed,  and  the  uniting  of  them  once  more  to  oxygen  gas,  was 
the  distinguishing  feature  of  animal  life,  and  the  formation  of  carbonic  acid  gas  its 
most  constant  result.  Minor  changes  occurred;  but  these  were  the  grand  dis- 
tinguishing features  of  the  two  kingdoms,  the  recognition  of  which  by  struc- 
ture, function,  or  results,  could  alone  enable  us  to  distinguish  between  plants  and 
animals. 

March  31. 
Col.  Philip  J.  Tokke  in  the  Chair. 
John  Hall  Gladstone,  Esq.,  Ph.  D.,  F.R.S.,  "  On  Chemical  Affinity  among 
Substances  in  Solution."  It  is  impossible,  in  the  small  space  that  we  can  devote 
to  the  subject,  to  give  our  readers  an  adequate  idea  of  this  lecture.  Those  who 
may  be  interested  in  it,  will  find  it  treated  of  at  length  in  the  special  journals  more 
immediately  connected  with  the  science  of  chemistry. 


SOCIETY  OF  ARTS. 
Mat  17,  1854. 
The  Very  Rev.  the  Dean  of  Hereford  in  tiie  Chair. 
"On  Visual  Education  as  applied  to  Geology;  illustrated  by  diagrams  and 
models  of  the  Geological  Restorations  at  the  Crystal  Palace,"  by  Mr.  B.  Water- 
house  Hawkins,  F.G.S.,  F.L.S.  The  Crystal  Palace,  it  was  considered,  might  he 
properly  described  as  one  vast  and  combined  experiment  of  visual  education.  Direct 
teaching  through  the  eyes  had  been  recognized  as  a  principle  and  faculty  of  educa- 
tion for  some  years  past,  even  in  the  limited  sphere  of  schools,  and  the  name  of 
Pestalozzi  deserved  the  most  honourable  mention  in  connection  with  its  first  enun- 
ciation. His  lessons  on  objects  were  urged  upon  the  public  some  twenty  years 
ago;  and  a  writer,  quoted  at  the  time  in  support  of  the  principle,  shrewdly  ob- 
served, that  "  we  daily  call  a  great  many  things  by  their  names,  without  ever 
inquiring  into  their  nature  and  properties,  so  that  in  reality  it  is  only  their  names, 
and  not  the  things  themselves,  with  which  we  are  acquainted."  If  this  remark 
was  applicable  to  our  superficial  knowledge  of  e very-day  objects,  how  much  more 
literal  did  it  become  when  applied  to  that  branch  of  science  which  treated  of  the 
history  of  fossils  of  extinct  animals  that  had  peopled  the  world  in  ancient  times? 
To  the  great  majority  of  the  public  these  restorations  will  present  all  the  novelty 
of  a  first  acquaintance;  and  even  many  students  in  geology  have  hitherto  been 
anable  to  realize  the  true  form  and  size  of  those  extinct  animals,  with  the  names  of 
which  they  might,  however,  be  perfectly  familiar.  The  science  of  palaeontology 
has  two  principal  applications  to  zuology  and  to  geology.  By  the  first  is  made 
known  those  new  or  rather  unknown  forms  and  conditions  of  existence  which  were 
often  wanting  in  living  nature;  and  by  the  second,  it  furnished  the  only  certain 
basis  for  the  determination  of  the  stratified  earths.  In  late  years,  fossils  have  re- 
vealed remarkable  facts  concerning  the  state  of  the  globe  at  divers  epochs ;  and  an 
inspection  of  the  various  strata  in  which  remains  have  been  deposited,  served  to 
show  that,  in  general,  a  constant  order  had  obtained  in  their  formation.  The 
author  next  went  on  to  explain  a  diagram,  exhibiting  a  view  of  the  succession  of 
epochs — each  epoch  containing  a  succession  of  periods  and  formations,  which, 
though  often  found  to  have  been  disturbed  by  some  vast  convulsive  force,  could  yet 
be  retraced  to  its  natural  order  of  succession  and  superposition.  The  extraordi- 
nary inhabitants  of  the  new  red  sandstone  of  the  li;is,  of  the  upper  portion  of  the 
lias,  sometimes  known  as  the  alum  shale,  so  well  developed  at  Whitby,  and  of  the 
oolite,  were  then  severally  described ;  and  it  was  shown  how,  by  induction,  Pro- 
fessor Owen,  our  British  Cuvier,  had  been  enabled  to  unite  together  detached  fossils, 
so  as  to  form  complete  animals.  In  the  Crystal  Palace  restorations,  sketch  models 
to  scale,  either  a  sixth  or  a  twelfth  of  the  natural  size,  were  first  made,  and  such 
attitudes  were  given  to  them  as  Mr.  Waterhouse  Hawkins'  long  acquaintance  with 
the  recent  and  living  forms  of  the  animal  kingdom  enabled  him  to  adapt  to  the 
extinct  species  he  was  endeavouring  to  restore.  Clay  models,  built  of  the  natural 
size,  by  measurement,  from  the  sketch  models,  were  then  made,  and  when  they 
approximated  to  the  true  form,  the  author  in  every  instance  secured  the  anatomical 
details  and  the  characteristic  features  of  each  specimen.  Some  of  these  models 
contained  30  tons  of  clay,  which  had  to  be  supported  on  four  legs,  as  their  natural 
history  characteristics  would  not  allow  of  recourse  being  had  to  any  of  the  expe- 
dients for  support  allowed  to  sculptors  in  ordinary  cases.  In  the  instance  of  the 
Iguanodon,  this  was  no  less  than  building  a  house  upon  four  columns,  as  the  quan- 
tities of  material  of  which  the  standing  Iguanodon  is  composed  consists  of  four  iron 
columns  9  feet  long  by  7  inches  diameter,  600  bricks,  650  5-inch  half-round  drain 
tiles,  900  plain  tiles,  38  casks  of  cement,  90  ca-ks  of  broken  stone,  making  a  total 
of  640  bushels  of  artificial  stone.  This,  with  100  feet  of  iron  hooping,  and  20  feet 
of  cube-inch  bar,  constituted  the  bones,  sinews,  and  mu>cles  of  this  large  model, 
the  largest  of  which  there  was  any  record  of  a  casting  having  been  made. 


May  24. 
"On  the  Microscope  as  applied  to  Art,  Science,  Manufactures,  and  Commerce," 
by  Mr.  S.  W.  Leonard. 

May  31. 
"  On  Limited  and  Unlimited  Liability  in  Partnerships,"  by  Mr.  R.  A.  Slaney. 

Jdne  7. 
"  Industrial  Pathology;   or  the  Accidents  and  Diseases  incident  to  Industrial 
Occupations,"  by  T.  K.  Chambers,  D.D. 

"  On  the  Pathology  of  Miners,"  by  H.  Mackworth,  Esq.,  Government-Inspector 
of  Mines. 

June  14. 
This  was  the  general  meeting  to  receive  the  report  of  the  Council  relative  to  the 
proceedings  of  the  past  year — being  the  hundredth  session  of  the  society — and  the 
auditors'  statement  of  the  accounts. 


ROYAL  PANOPTICON  OF  SCIENCE  AND  ART. 

The  lectures  at  this  institution  for  June  and  July — now,  of  course,  partly  de- 
livered— are  as  follow : — 

Inaugural  Lecture. — On  Literature,  Art,  and  Science,  considered  as  Means  of 
Elevating  the  Popular  Mind,  by  the  Rev.  G.  E.  Biber,  LL.D.,  Director  of  the 
Literary  and  Scientific  Department,  Monday,  June  19,  at  3  p.m. 

Course  1. — Industrial  Intercourse  of  the  Families  of  Mankind. — The  Great 
Highways  of  Commerce,  Ancient  and  Modern,  by  R.  G.  Latham,  Esq.,  M.D. 
Four  Lectures :  Fridays,  June  23,  30,  July  7  and  14,  at  3  p.m. 

Course  2. —  On  the  Structure  of  Language,  and  the  Value  of  the  Study  of 
Language  and  Languages,  as  a  part  of  Education,  by  R.  G.  Latham,  Esq,  M.D, 
Four  Lectures:  Tuesdays,  June  27,  July  4,  11,  18,  at  3  p.m. 

Course  3. — Electricity  and  Galvanism,  by  H.  M.  Noad,  Esq.,  Ph.  Dr.  Four 
Lectures:  Thursdays,  July  6,  13,  20,  and  27,  at  7.30  p.m. 

Course  4. — The  Physiology  of  Respiration,  by  S.  H.  Ward,  Esq.,  M.D.  Three 
Lectures:  Mondays,  July  10,  17,  and  24,  at  3  p.m. 

Course  5. — The  Phenomena  of  Light  and  Heat  in  Combustion,  with  special 
Reference  to  the  Gases  Generated  in  Coal  Mines,  by  G.  F.  An  sell,  Esq.  Five 
Lectures:  Tuesdays,  June  20,  27,  July  4,  11,  and  18,  at  7.30  p.m. 

Course  6. —  Origin  of  Atmospheric  Phenomena,  Winds,  Tornadoes,  &c,  by  W. 
R.  Birt,  Esq.     Three  Lectures:  Thursdays,  June  22,  29,  and  July  6,  at  3  p.m. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
May  16,  1854. 
11  On  the  Fatigue  and  consequent  Fracture  of  Metals,"  by  Mr.  F.  Braithwaite. 
Many  accidents,  the  causes  of  which  had  been  pronounced  "  mysterious,"  having 
professionally  engaged  the  author's  attention,  he  had  carefully  examined  the  circum- 
stances of  each,  and  the  condition  of  the  fractured  metal  in  all  cases,  and  at  leng  h 
arrived  at  the  conclusion,  that  almost  all  the  accidents  might  be  ascribed  to  a  pro- 
gressive deteriorating  action,  which  might  be  termed  the  "fatigue"  of  metals. 

Metal  in  a  state  of  rest,  although  sustaining  a  heavy  pressure  or  strain,  as  in  a 
beam  or  girder,  and  exhibiting  only  the  deflection  due  to  the  superposed  weight, 
would  continue  to  bear  that  pressure,  -without  fracture,  so  lung  as  its  rest  was  not 
disturbed,  and  the  same  strain  was  not  too  frequently  repeated;  but  if  either  of 
these  cases  occurred,  a  certain  disturbance  of  the  particles  took  place,  the  metal 
was  deteriorated,  and  that  portion  subject  to  the  reiterated  strain  was  so  far  de- 
stroyed, that  it  ultimately  broke  down.  This  might  also  arise  from  sudden  con- 
cussions, when  the  metal  was  under  a  certain  strain,  and  these  concussions  might 
be  caused  by  the  girder  being  suddenly  unloaded. 

Several  examples  were  given  of  accidents  of  the  kind  that  had  been  alluded  to ; 
for  instance,  that  of  a  vat  in  a  London  brewery,  carried  on  cast-iron  girders,  by 
which  it  had  been  supported  for  some  years;  but  suddenly,  without  any  apparent 
cause,  they  broke,  and  killed  and  wounded  some  workmen.  In  this  case,  it  was 
shown  that  the  girders  were  not  originally  sufficiently  strong  for  the  load,  and  there- 
fore the  intermittent  load  of  the  vat,  which  was  sometimes  full  and  at  other  times 
only  partially  so,  and  then  empty,  caused  a  constantly  recurring  deflection,  and  a 
subsequent  corresponding  effort  to  regain  its  natural  position,  by  which  the  com- 
position of  the  metal  was  disturbed,  and  fracture  ensued. 

Other  examples  of  the  same  nature  were  given;  and  it  was  shown  that  the 
repeated  buckling  of  the  tube  plate  of  a  locomotive,  arising  from  the  action  of  the 
pistons,  had  a  tendency  to  cause  fracture  mechanically;  and  also,  that  the  side  / 
strains  and  vibrations  to  which  the  suspension-rods  of  the  ash-pans  of  locumotives 
were  subjected,  had  produced  very  serious  results,  which  it  sufficed  to  point  out 
forcibly  to  guard  against  the  recurrence  of. 

The  author  contended,  that  presuming  adequate  dimensions  to  have  been  given 
to  girders,  and  the  stipulated  weight  not  to  have  been  exceeded,  the  chances  of 
accident  were  remote,  but  that  any  repeated  deflection,  either  at  intervals,  or  con- 
tinued for  so  long  as  to  induce  a  permanent  depression,  must  be  productive  of  dan- 
ger, which  could  only  be  averted  by  altering  or  replacing  the  parts  deficient  in 
strength,  and  maintaining  a  rigid  supervision,  whether  of  beams  when  loaded,  or  of 
parts  of  machinery,  or  of  railway  stock  after  working.  By  such  means  accidents 
would  be  prevented,  and  a  greater  degree  of  confidence  be  established  in  structures 
in  which  metal  was  employed. 

May  23. 

"  On  the  Casualties  of  Tunnelling,  with  examples,"  by  Mr.  W.  M.  Peniston. 
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NEW  LAW  AS  TO  PATENTS  IN  BELGIUM. 

Since  the  appearance  of  our  article  upon  the  Belgian  patent  laws,  a 
new  Royal  Decree  has  been  issued,  making  some  very  important  changes 
in  their  working.  Under  the  new  routine,  a  tax  of  ten  francs  only  is 
payable  on  the  primary  application.  Year  by  year,  as  the  protective 
term  runs  on,  this  tax  is  increased  by  an  additional  ten  francs  more ; 
and  as  this  protection  exists  for  twenty  years,  the  annual  tax  payable  in 
the  terminal  year  is  two  hundred  francs.  There  are,  in  addition,  several 
other  important  points  of  novelty  as  regards  the  working  of  the  laws, 
the  details  of  which  are  taken  from  the  act  of  the  Belgian  legislature, 
and  the  Royal  decree  : — 

Patents  of  invention,  improvement,  or  importation,  shall  be  granted  for  twenty 
years,  for  any  discovery  or  improvement  susceptible  of  being  worked  as  an  object  01 
industry  or  commerce,  without  any  previous  examination,  at  the  risk  and  peril  of 
the  petitioners.  Protection  commences  from  the  day  of  the  preparation  of  the 
certificate,  or  memorandum  of  deposit  of  the  papers.  The  author  of  a  discovery, 
already  patented  abroad,  may  obtain  a  patent  of  importation  in  Belgium,  either 
personally,  or  by  his  representatives.  The  duration  of  such  patent  shall  not  exceed 
that  of  the  patent  previously  granted  abroad.  In  case  of  modifications  being  made 
in  the  invention,  a  patent  of  improvement  may  be  obtained,  which  shall  expire  at 
the  same  time  as  the  original  patent,  and  no  additional  duty  is  payable  on  such 
patents  of  improvement.  Patents  of  importation  and  improvement  confer  the  same 
rights  as  patents  of  invention.  The  descriptions  of  patents  granted  shall  be  pub- 
lished by  the  government?  in  a  special  publication,  three  months  after  the  date 
of  the  grant  of  the  patent.  Every  conveyance  or  assignment  of  a  patent,  by  deed 
or  by  will,  shall  be  registered  at  a  fixed  duty  of  ten  francs.  The  patent  shall  be 
utterly  void  in  case  of  non-payment,  within  a  month  from  the  expiration  of  the 
term,  of  the  duty.  The  proprietor  of  a  patent  must  work,  or  cause  to  be  worked, 
the  patented  invention  in  Belgium,  within  a  year  from  the  date  of  its  being 
worked  abroad.  The  government  may,  however  (on  cause  being  shown),  by  a 
royal  decree  inserted  in  the  Moniteur,  before  the  expiration  of  this  term,  grant  an 
extension  of  not  more  than  one  year.  At  the  expiration  of  the  first  year,  or  of 
the  extension  which  shall  have  been  granted,  the  patent,  if  not  worked,  shall  be 
annulled  by  royal  decree.  The  patent  shall  also  be  declared  void  when  the  patent, 
being  worked  abroad,  shall  have  ceased  to  be  worked  in  Belgium  during  a  year, 
unless  the  proprietor  of  the  patent  shall  show  good  cause  for  his  inaction.  Pa- 
tents shall  be  declared  void  by  the  tribunals — 

First,  When  it  shall  be  proved  that  the  object  patented  has  been  employed  or 
put  in  operation  by  any  other  person  within  the  kingdom,  for  commercial  pur- 
poses, before  the  legal  date  of  the  invention,  importation,  or  improvement. 

Second,  When  the  patentee,  in  the  description  annexed  to  his  petition,  shall 
have  intentionally  omitted  to  make  mention  of  a  part  of  his  secret,  or  shall  have 
indicated  it  incorrectly. 

Third,  When  it  shall  be  proved  that  the  complete  specification  and  correct 
drawings  of  the  object  patented,  were  printed  and  published  prior  to  the  date  of 
deposit. 

Fourth,  When  the  object  shall  have  been  patented  in  Belgium  or  abroad,  ex- 
cept in  case  of  a  patent  of  importation. 

Every  person  who  wishes  to  take  out  letters  patent  for  an  invention,  a  commu- 
nication, or  an  improvement,  must  deposit  an  application  to  that  effect,  in  the 
record  office  of  one  of  the  provincial  governments  of  the  kingdom,  or  in  the  office 
of  one  of  the  commissioners  of  the  ward  situate  out  of  the  chief  town  of  the  pro- 
vince. To  this  application  there  shall  be  annexed,  in  a  sealed  envelope — 1st,  The 
description  of  the  article  invented ;  2d,  The  drawing,  models,  or  specimens  which 
may  be  necessary  for  explaining  the  description  ;  3d,  A  duplicate,  properly  certi- 
fied, of  the  description  and  the  drawings  ;  and,  4th,  A  memorandum  of  the  papers 
deposited. 

The  deposit  of  the  documents  mentioned  shall  only  be  received  on  the  production 
of  a  receipt,  containing  the  payment  of  the  sum  of  ten  francs,  constituting  the  first 
annual  payment  of  the  tax.  This  receipt  shall  be  annexed  to  the  other  docu- 
ments. 

The  demand  shall  be  drawn  up  on  stamped  paper,  and  shall  set  forth  the  sur- 
name, Christian  name,  profession,  and  the  real  or  appointed  place  of  residence  of 
the  inventor  in  the  kingdom.  It  shall  set  forth  a  title,  comprising  a  concise  de- 
scription, and  the  precise  object  of  the  invention.  Each  demand  shall  comprise 
only  one  principal  object,  with  the  details  pertaining  to  that  object,  and  the  appli- 
cations which  shall  have  been  indicated.  When  the  subject-matter  shall  be  a 
communication,  the  petition  shall  set  forth  the  date  and  duration  of  the  original 
letters  patent,  and  the  country  where  the  same  shall  have  been  granted.  If  the 
petitioner  is  npt  the  owner  of  the  foreign  letters  patent,  but  has  an  interest  therein, 
he  shall  prove  his  property  therein  by  an  instrument  in  proper  form. 

The  descriplion  shall  be  drawn  up  in  the  French,  Flemish,  or  German  lan- 
guages. Any  description,  not  in  the  French  language,  must  be  accompanied  by  a 
French  translation,  when  the  author  of  the  discovery  shall  not  be  domiciled  in 
Belgium.  The  description  shall  explain  the  invention  in  a  clear  and  complete 
manner,  and  shall  end  with  a  precise  statement  of  its  characteristics. 

The  drawings  shall  represent,  as  nearly  as  possible,  the  apparatus  or  machine  to  be 
patented,  in  plan,  section,  and  elevation.  The  parts  of  the  drawing  which  particu- 
larly show  the  invention,  shall  be  coloured  differently  to  the  other  parts. 

All  the  documents  shall  be  dated,  and  signed  by  the  petitioner,  or  by  his  au- 
thorized attorney. 

The  official  receiving  the  papers  shall  endorse,  upon  the  envelope  containing 


them,  a  statement  of  the  day  and  hour  when  the  delivery  of  each  pneket  shall  have 
been  made,  with  the  concise  title  which  the  petitioner  shall  have  indicated,  and  the 
surname,  Christian  name,  description,  and  place  of  residence  uf  the  petitioner  or 
his  attorney;  whether  the  application  is  for  a  patent  of  invention  or  a  communica- 
tion; the  date  and  duration  of  the  letters  patent  in  the  country  where  first 
patented,  and  the  name  of  the  patentee  there;  and,  lastly,  the  payment  of  the  first 
annual  instalment. 

A  copy  of  this  endorsement  shall  be  delivered,  without  charge,  to  the  depositor. 

The  offices  of  the  provincial  registrars,  and  those  of  the  commissioners  of  the 
districts,  shall  be  open  to  receive  applications  for  patents  every  day — Sundays  and 
holidays  excepted — from  ten  in  the  morning  to  two  o'clock  in  the  afternoon. 

On  the  receipt  of  the  documents  at  the  department  of  the  interior,  the  petitions 
shall  be  registered  in  the  order  and  date  of  their  arrival,  on  a  special  register,  which 
shall  be  open  to  public  view  every  day — Sundays  and  holidays  excepted — from  ten 
o'clock  in  the  morning  to  two  in  the  afternoon. 

In  case  of  omission  or  irregularity  in  the  form,  the  petitioners  shall  be  allowed 
to  amend  the  same,  and  the  date  of  these  amendments  shall  be  noted. 

Proceedings  towards  the  issuing  of  patents  to  the  petitioner  who  shall  have 
petitioned  in  the  proper  form,  shall  be  commenced  without  delay.  An  order  of  the 
minister  of  the  interior,  stating  the  fulfilment  of  the  prescribed  formalities,  shall 
be  delivered  to  the  petitioner,  aud  shall  constitute  his  patent. 

The  patent  shall  expressly  set  forth  that  the  grant  is  made  without  a  pre- 
liminary examination  having  been  made,  at  the  risk,  or  on  the  responsibility  of 
the  petitioner,  without  guarantee  either  of  its  originality  or  of  the  novelty  or  merit 
of  the  invention,  or  of  the  correctness  of  the  description,  and  without  prejudice  to 
the  rights  of  third  parties. 

After  the  term  of  three  months,  the  public  shall  be  allowed  to  examine  the 
descriptions,  and  to  have  copies  thereof,  on  payment  of  the  expenses.  The  paten- 
tee who  Jvhall  wish  to  obtain  a  prolongation  of  the  time  allowed  for  carrying  the 
invention  patented  into  effect,  shall  address  a  demand  to  the  minister  of  the  interior 
two  months  at  least  before  the  expiration  of  the  time  fixed  by  the  act. 

Notice  of  every  transfer  or  assignment  of  a  patent,  whether  partial  or  entire, 
shall  be  given  to  the  department  of  the  interior.  The  notice  of  the  transfer,  or  any 
other  act  relating  to  the  assignment,  shall  be  accompanied  by  an  authenticated  ex- 
tract of  the  act  of  transfer  or  assignment. 

Persons  entitled  to  patents  which  are  neither  expired  nor  annulled  at  the  period 
of  the  publication  of  this  law,  will  be  allowed  to  have  their  patents  placed  under 
the  regulations  of  this  law,  if  they  make  their  application  before  25th  May,  1855. 
A  declaration  stating  that  the  letters  patent  are  placed  under  the  regulations  of  the 
new  law,  shall  be  sent  to  the  party  interested. 


MONTHLY  NOTES. 


AMERICAN  NOTES,  BY  OUR  OWN  CORRESPONDENT. 

New  York  Crystal  Palace — New  Joint  for  Boards — Mortising  Machine—  Lucifer  Matches 
— Draught  Regulator  for  Steam  Boilers — Safety  Hoist — Turning  Machine  for  Axles — 
Universal-Flexion  Harrow — Washing  Machine  for  Sheep — Ship-timher  BendiDg— 
Piston  Joints  and  Packing — The  William  Norris,  Great  Itepublic,  and  Ericsson. 

If  any  one  has  anticipated  a  sudden  and  violent  effort  on  the  part  of  the  man- 
agers, or  a  very  triumphantly-spasmodic  response  on  the  part  of  the  people,  in  regard 
to  the  reopening  of  the  New  York  Crystal  Falace  Exhibition,  he  has  been  very 
moderately  and  quietly  disappointed.  Little  excitement  appears,  at  least  on  the 
surface  of  the  current,  which  flows  smoothly  and  uninterruptedly,  but  with  a  dif- 
ferent tendency,  pecuniarily,  from  the  average  of  its  last  year's  performances;  for 
whilst  the  last  season  sank  all  its  earnings,  and  very  nearly  all  its  capital,  the 
present  so  far  exhibits  a  healthy,  gradual  progress  which  is  highly  gratifying.  It 
is  said  that  the  receipts  since  the  reopening  have  been  sufficient  to  pay  all  working 
expenses,  and  to  accumulate  a  trifle  toward  the  prospective  expenditure  for  prizes, 
and  this  independently  of  the  tickets  which  had  been  previously  sold.  A  \ery 
unusual  and  masterly  proceeding  on  the  part  of  the  managers  is  here  alluded  to, 
and  one  which  served  not  only  to  develop  the  true  state  of  public  feeling  with 
regard  to  the  Exhibition,  but  also,  as  it  seems,  still  more  heartily  to  enlist  the 
good-will  of  all  parties  and  classes  toward  this  noble  enterprise — this  crystalline 
embodiment  of  the  spirit  of  peace.  Mr.  Barnum,  before  accepting  the  situation  of 
President,  required  that  100,000  dols.  should  be  subscribed  by  outsiders;  not  in 
the  form  of  donations  or  in  issue  of  new  stock,  but  simply  as  cash  paid  in  advance 
fur  tickets.  The  call  was  responded  to,  and  the  consequences  are  a  full  treasury, 
many  admissions  without  cash  receipts  at  the  time,  and  an  extraordinary  number 
of  labels  in  shop  windows,  hotel-offices,  and  even  in  rail-cars,  emphatically  indicat- 
ing "  Crystal  Palace  tickets  for  sale  here."  Several  of  the  prizes  offered  are  novel 
and  extraordinary.  One  prize  of  1000  dols.,  with  others  of  decreasing  amounts, 
are  offered  for  the  best  inventions  patented  in  the  year  1854,  provided  they  have 
been  exhibited  in  any  manner  in  the  Crystal  Palace.  Every  reasonable  privilege 
is  granted  to  inventors  and  others,  even  to  the  allowing  them,  under  proper  regu- 
lations, to  work  their  machinery  for  their  own  benefit,  rent  and  power  free.  A 
full  instrumental  band  is  in  almost  constant  exercise,  and,  owing  either  to  their 
superior  skill  or  to  the  construction  and  nature  of  the  building,  their  music  blends 
most  gratefully  with  the  attractions  which  entrance  the  eye.  The  Palace  may, 
unhesitatingly,  be  considered  one  of  the  permanent  institutions  of  the  country,  and 
perhaps  the  best  managed,  and  certainly  among  the  most  beneficial  in  its  ten- 
dencies. 

One  of  the  best  things  exhibited  in  the  arcade  or  machinery  department  of  the 
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Palace  is  a  mode  of  joining  boards  which  is  chiefly  admired  for  its  simplicity. 
It  dispenses  with  nails  or  glue,  and  is  more  efficient  than   the  ordinary  dovetail 

joint.       The    engravings, 
Fig.  3.  Fig.  2.  Fig.  1.  figs.  1  and  2,  are  a  side 

iiud  an  end  elevation  of  a 
board,  as  cut  by  machinery 
according  to  the  plan  re- 
ferred to.  A  series  of 
rectangular  notches  are 
cut  obliquely  in  the  end 
of  trie  board,  the  inter- 
slices  being  equal  to  the 
projecting  portions.  Two 
boards  prepared  in  this  manner  are  put  together,  as  represented  in  fig.  3,  and 
form  a  perfect  joint,  and  one  much  stronger,  cheaper,  and  more  workmanlike  than 
anv  produced  in  the  ordinary  way.  This  mode  of  forming  joints  is  the  invention  of 
M^.  John  BelL 

A  mortising,  boring,  and  boss-shaping  machine,  the  invention  of  Mr.  B.  H.  Otis, 
which  last  year  gained  the  silver  medal,  has  since  been  improved,  and  now  seems 
very  little  short  of  perfection.  The  arrangements  for  adjusting  the  positions  of  the 
tool  and  the  work,  and  for  altering  the  stroke  and  its  effects,  are  worthy  of  par- 
ticular remark.  A  slotted  lever  gives  motion  to  the  links  which  cany  the  chisel, 
and  the  pin  or  link  block  is  readily  mowd  to  any  desired  position  in  the  slot,  so  as 
to  give  a  greater  or  less  throw.  Pressure  of  the  foot,  on  a  suitable  treddle,  gives  more 
motion  by  practically  lengthening  the.  lever,  whilst  a  counterweight  shortens  it  on  the 
foot  being  raised.  To  avoid  the  violent  jarring  of  the  treddle  which  would  ensue  from 
this  arrangement,  particularly  on  thrusting  a  large  chisel  into  hard  wood,  the  motion 
of  the  foot  is  transferred  to  the  slotted  lever  through  the  medium  of  a  triangular  de- 
scending casting,  the  inclination  of  wliich  is  less  than  the  actual  "angle  of  friction," 
so  that  all  the  jarring  and  shaking  force  is  expended  upon  this  wedge.  This  relieves 
the  workman  from  any  unpleasant  concussion,  and  gives  him  complete  control  over  his 
work,  whilst  the  machine  accomplishes  all  the  objects  for  which  it  is  constructed  with 
admirable  precision  and  perfection,  even  including  the  proper  taper  in  boss-shaping. 
A  machine  is  exhibited  for  splitting  blocks  into  friction  matches,  of  a  size  some- 
where between  the  full  and  the  miniature,  at  least  the  product  appears  to  be  so. 
Lumber  is  cheap — why  can  we  not  have  matches  of  sufficient  length  ?  A  large 
proportion  of  the  accidents  from  camphine  and  "  patent  fluid"  explosions  are  due 
to  matches  being  only  one  and  a  half  inch  long,  and  compelling  the  use  of  wicks, 
which  will  ignite  instantly.  Well  may  it  be  said,  in  more  senses  than  one,  that 
the  miseries  of  housekeeping  are  due  to  bad  matches !  The  machine  in  question 
takes  blocks,  to  which  stout  paper  or  thin  cloth  is  glued  at  the  end  of  the  grain, 
and  splits  it  by  a  series  of  cutters  in  a  rapidly-revolving  disk.  When  the  block 
has  been  split  into  a  series  of  thin  sheets,  it  is  laid  in  a  different  position,  and  split 
into  the  finished  article.  There  are  two  cut-  for  each  split,  the  first  giving  a  slight 
taper  to  the  match  near  the  point,  and  the  second  splitting  it  off. 

A  rather  ingenious  draught-regulator  for  steam-boilers  was  in  the  Exhibition  last 
year,  and  is  there  now,  but  may  be  unknown  to  many  of  the  readers  of  this 
Journal.     Fig.  4  is  an  elevation  of  the  arrangement.     The  object  is  to  vary  the 

Fig.  4. 


draught  in  a  ratio  inversely  proportional  to  the  pressure  of  steam  in  the  boiler, 
which  is  accomplished  by  means  analogous  to  the  "  steam  pressure  regulator1'  of 
Mr.  Gray,  described  at  page  17  of  the  present  volume.  The  steam  presses  either 
directly  or  through  the  medium  of  water  standing  in  a  bent  pipe,  on  an  elastic  dia- 
phragm which  supports  a  weight.  The  diaphragm  may  be  of  vulcanized  india- 
rubber,  corrugated  metal,  or  any  other  suitable  material,  and  is  loosely  covered 
wfth  a  casing.  The  weighted  lever,  which  presses  downward  on  the  diaphragm,  is 
connected  at  its  extremity  by  a  light  link  to  the  arm  of  a  damper  in  the  chimney. 
As  the  pressure  rises,  the  damper  is  closed.  This  has  every  appearance  of  being 
well  adapted  to  the  purpose,  and  may  be  very  useful  in  many  situations;  but,  un- 
fortunately for  its  commercial  success  in  this  country  at  least,  an  effort  is  more 
generally  required  to  increase  rather  than  restrain  the  generation  of  steam — to  pro- 
mote rather  than  restrain  the  draught  under  all  ordinary  circumstances  ;  and  the 
occasions  and  places  where  it  might  be  a*ed,  although  many  in  the  aggregate,  are 
comparatively  too  few  to  render  such  an  apparatus  an  object  of  much  importance 
commercially. 

Fig.  5  represents  an  improved  elevator  or  safety-hoist,  which  combines  an  addi- 
tional element  of  safety,  with  the  many  facilities  previously  t.ffered  by  these  con- 
trivances, for  the  transfer  of  loads  from  one  level  to  another  in  warehousps.  The 
moving  platform  is  guided  by  uprights  of  wood  in  the  usual  manner,  hut  the  inner 
side  of  each  13  provided  with  a  row  of  ratchet  teeth.  The  upper  portion  of  the 
frame  carries  a  .-et  of  pads,  which,  in  their  normal  position,  are  drawn  back  by  the 
tension  of  the  rope  or  chain  sufficiently  to  clear  the  ratchet  teeth.  In  case  of 
Nr>.7G.— Vol.  VII. 


breakage,  however,  of  the  rope,  the  pads  would  immediately  he  thrown  forward 
by  a  stiff  spring,  and,  taking  hold  of  the  ratchet  teeth,  would  su-tain  the  platform 
without  injury.  The  rope  is  frequently  cut  by  the  exhibitor,  whilst  he  is  himself 
on  the  platform,  in  order  to  show  its  operation.     There  is  every  appearance  that 

Fig.  5. 


this  part  of  the  apparatus,  although  of  course  rarely  to  come  into  active  play,  would 
be  effective  and  durable.  The  varying  loads  on  the  frame  would  keep  the  spring 
in  motion,  sufficient  to  insure  its  perfect  order,  and  the  device  may  be  pronounced 
an  efficient  protection  against  the  serious  accidents  arising  fiom  a  breakage  of  this 
kind  of  apparatus.     This  apparatus  was  invented  by  Mr.  E.  G.  Otis. 

Amcng  machinists'  tools,  the  most  deservedly  prominent  is  an  axle-lathe  re- 
cently invented  Mr.  J.  D.  White,  at  Windsor  Docks,  Connecticut,  which  holds  and 
turns  a  railway  axle  by  its  middle,  so  that  both  ends  may  undergo  the  process  of 
finishing  at  the  same  time.  There  are  two  tail  stocks  and  two  elide  rests,  one  at 
each  extremity  of  the  lathe.  The  head  stock  is  made  strong,  and  cut  into,  to  allow 
ingress  and  egress  to  the  axle.  The  face  plate  is  itself  a  gear-wheel,  the  reinove- 
able  portion  being  readily  fitted  into  strong  and  perfect  contact  by  two  or  four 
screw  bolts.  The  head  stock  is  represented  in  fig.  6.  A  new  device  is  adopted 
in  this  lathe,  for  producing  a  taper 

by  the  motion  of  the  slide  rest.  Fig.  6. 

Instead  of  altering  the  position 
of  the  axle  or  the  shaft,  as  is 
usually  doue  in  moving  the  tail 
stock  to  one  side,  the  inventor 
moves  the  guide  rail,  which  carries 
the  front  side  of  the  slide  rest. 
The  back  side  of  the  rest  bears  on. 
the  plain  surface  of  the  casting, 
and  is  free  to  move  horizontally 
in  any  direction.  The  moveable 
rail  is  of  sufficient  size  to  be  per- 
fectly rigid,  and  bears  fair  on  the 
planed  surface  throughout  its 
whole  length.  It  is  confined  at 
one  end  by  a  suitable  swivelling 
pin,  and  is  adjusted  laterally  at  the  other  end  by  screws.  This  moveable  rail  is 
applied  to  other  lathes  by  the  same  exhibitor,  and  constitutes  of  itself  a  very  credit- 
able invention. 

The  "Universal-Flexion  Harrow"  is  the  name  given  to  an  agricultural  imple- 
ment, the  peculiarity  of  which  is  sufficiently  indicated  by  its  name,  and  which  pro- 
mises to  be  of  considerable  service,  allowing  every  part  to  do  its  full  duty,  however 
irregular  the  surface  of  the  ground  may  be.  We  engrave  it  in  fig.  7.  One  of  its 
chief  practical  merits  consists  in  the  simple 
but  efficient  nature  of  its  hinges.  Machinery 
may  be  generalized  into  two  classes, — that 
which  meets,  and  that  which  docs  not  meet 
with  careful  attention.  The  thoroughbred 
mechanic,  to  whom  bad  work  is  a  most  dis- 
gusting eyesore,  is  inclined  to  devote  all  his 
energies  to  perfection  and  improvement  in  the 
first  of  these  classes  ;  so  that  the  number  of 
those  who  can  make  self-acting  mules  to  go 
in  the  cotton-mill,  is  possibly  greater  than  of 
those  who  can  properly  construct  a  weather- 
cock for  its  top.  In  the  case  before  us,  any 
delicate  hinge  would  be  qui>j  misplaced, 
and  all  the  difficulties,  whatever  they  may 
be,  have  been  overcome  by  the  adoption  of  a 

"hook  of  double  curvature,"  or  a  hook  with  its  shank  bent  nearly  at  a  right  angle, 
as  represented  in  fig.  8  ;  so  that,  although  readily  connected  by  the  most  unskil- 
ful fanner,  and  perfectly  free  to  turn  in  every  direction  required  by  the  flexible 
nature  of  this  triple  harrow,  it  cannot  be  disconnected,  except  by  doubling  the  parts 
into  an  angle  never  assumed  in  the  ordinary  work  of  the  field.  This  simple 
harrow  is  the  invention  of  Mr.  George  M.  Ramsay,  and  was  patented  on  the  2d 
of  May,  having  been  previously  patented  in  England. 

One  of  the  latest  London  contributions  is  a  machine  for  washing  sheep,  and 
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Fig.  8. 


consists  of  a  trough  or  tank  of  a  convenient  height,  and  a  table  on  which  to  with- 
draw the  victim — the  whole  fitted  with  every 
convenience,  including  rollers  over  which  the 
animal  may  be  passed  as  often  as  required. 
This  machine  may  be  as  useful  as  it  is  novel, 
and  may  relieve  that  species  of  labour  from  one 
of  its  most  disagreeable  features,  by  allowing  the 
workmen  to  stand  dry  shod. 

Turning  now  from  the  attractions  of  the 
Exhibition,  to  the  wider  field  without,  one  of 
the  objects  more  worthy  of  remark,  is  the  "  Ship  Timber  Bending  "  process  ;  which 
lias  probably  deserved,  as  it  has  certainly  received,  the  extremely  favourable  notice 
of  the  press.  A  company  has  bren  formed,  and  machinery  constructed  on  a  large 
scale  at  Green  Point,  near  New  York,  and  everything  is  prepared  for  a  practical 
solution  of  all  the  questions  involved.  So  far  as  the  matter  can  be  determined  on 
by  a  few  hours'  investigation,  the  success  of  the  process  depends  on  the  solution  of 
three  questions:  Is  bent  wood  strong?  does  it  retain  its  shape?  and  is  it  as 
durable  as  in  a  natural  state  ?  Small  wood,  when  properly  steamed,  can  be  bent 
to  any  required  extent,  and  the  actual  results  of  experiments  under  the  patronage 
of  this  company,  plainly  indicate  the  practicability  of  bending  large  sticks.  Crooked 
sticks  are  growing  scarce,  and  this  process  of  manufacturing  them  to  order,  having 
been  actually  put  in  operation,  is  deserving  of  no  small  share  of  attention. 

When  a  transverse  or  bending  strain  is  applied  to  any  material,  it  tends  to 
compress  the  particles  on  one  side,  and  to  separate  them  on  the  other,  leaving  a 
line  at  or  near  the  centre,  which  is  termed  the  neutral  axis.  In  truth,  it  is  not 
one  alone  but  a  series  of  lines,  comprising,  in  fact,  all  the  fibres  at  a  certain  dis- 
tance from  the  compressed  surface,  that  are  in  this  neutral  or  unstrained  condition  ; 
the  location  of  these  lines  being  always  somewhat  indeterminate,  varying  with  the 
nature  of  the  material.  The  particles  not  lying  in  this  lamina,  are  necessarily 
either  compressed  or  stretched  in  the  ordinary  modes  of  bending  any  material.  In 
this  invention,  however,  the  material  is  subjected  to  a  severe  end  pressure,  which 
is  continued  throughout  the  whole  process.  In  the  operations  of  the  "  Ship  Tim- 
ber Bending  Company,"  the  "  neutral  axis"  is  on,  or  outside  of,  the  exterior  surface. 
All  the  change  which  takes  place  among  the  particles  is  a  crowding  together,  which 
adds  mechanically  to  the  density,  and  indirectly  to  the  durability  of  the  material, 
by  expelling  air  and  acids.  We  are  not  aware  whether  the  experiments  of  practi- 
cal chemistry  have  yet  been  applied  to  determine  this  question,  but  assume  that 
the  process  of  steaming  renders  volatile,  or  otherwise  expels,  a  proportion  of  both 
oils  and  acids  from  the  fibres  of  the  wood.  The  removal  of  the  former  tends  to 
"kill  the  life,"  and  of  the  latter  to  prevent  decomposition,  leaving  the  wood,  in 
proportion  as  it  has  been  much  or  little  steamed,  dry,  husky,  and  void  of  brilliancy, 
but  also  tolerably  unchangeable  ;  the  balance  of  advantage  being  decidedly  favour- 
able to  the  steamed  wood,  which  may  be  increased  to  a  presumed  absolute  hnpciishi- 
bility  by  the  infusion  of  proper  substances,  as  in  Paynising,  Barnettizing,  or 
K yanking. 

With  regard  to  strength  and  permanence  of  form,  experiments  have  not  been  as 
numerous  and  careful  as  might  be  desired,  considering  the  immense  importance  of 
the  probable  results.  Tins  system  of  construction  may  render  possible  the  erection 
of  whole  ribs  in  one  continuous  piece— a  result  confidently  predicted  in  a  report  on 
this  subject,  by  the  Naval  Inspector  of  Timber  at  the  Gosport  Navy  Yard  ;  on  the 
realization  of  which,  a  chance  of  gradual  straightening  out  would  become  a  matter 
of  the  greatest  moment.  It  is  asserted,  however,  that  the  timber  bent  by  the  new 
process,  so  far  from  straightening  itself  (except  in  a  slight  degree  at  the  moment 
of  release  from  the  press),  actually  inclines  to  become  more  crooked  alter  a  series 
of  wettings  and  dryings,  to  which  it  has  been  experimentally  exposed.  This  result 
would,  perhaps,  be  as  objectionable  as  the  opposite  one,  were  it  not  too  slight  in 
degree  to  be  worthy  of  notice,  and  no  greater  than  that  frequently  observed  in  the 
shrinkage  of  ordinary  knees,  and  similar  pieces. 

The   superior  hardness  of  the  bent  wood  on  the  concave  or  hollow  side,  may  be 
readily   appreciated    by  means   of   the  rudest 
Fig.  9.  instruments.     A  few    trials  of  the  transverse 

strength  of  the  whole,  and  of  different  portions 
of  the  bent  material,  indicated  an  increase  of 
strength.  The  test  was  only  applied  in  the 
endeavour  to  straighten,  and  indicated  about 
an  equal  strength  on  the  convex  side  to  that 
of  similar  thnber  unbent,  but  increasing  con- 
siderably in  the  inner  and  more  condensed 
pieces,  as  shown  in  the  annexed  engraving,  fig. 
9.  One  advantage  claimed  for  the  new  system  proceeds  from  the  fact,  that  timber 
naturally  bent,  is  usually,  or  perhaps  invariably,  deformed  and  imperfect  wood, 
whilst  this  process,  on  the  contrary,  will  "  work  in"  nothing  but  the  very  best. 
The  invention  is  at  this  moment  in  the  position,  and  only  in  the  position,  of  a  very 
hopeful  experiment. 

The  firm  of  J.  Y.  Morris  &  Co.,  of  Philadelphia,  about  the  year  1850,  originated 
a  mode  of  securing  a  piston  upon  its  rod,  which  has  since  been  adopted  in  all  engines 
constructed  by  them,  and  is  now  beginning  to  attract  some  attention  in  other  quarters. 
The  rod  is  forged  considerably  larger  than  usual  at  the  end,  and  is  held  so  that  the 
impulse  of  the  piston  in  either  direction  is  received  fair  upon  a  collar,  instead  of,  as 
usual,  bearing  wedge-wise  one  way,  and  on  the  narrow  base  of  a  cutter  the  other 
way.  Fig.  10  is  a  vertical  section  through  the  central  portion  of  a  piston,  expos- 
ing the  pislon-rod  in  position,  with  the  loose  ring,  A,  held  down  by  a  few  light 
bolts.  This  ring  is  formed  with  an  inner  conical  surface,  embracing  two  half  rings, 
n,  which  enter  a  groove  in  the  piston-rod.  The  downward  pressure  of  the  ring,  A, 
tightens  the  pieces,  B,  upon  the  rod. 


These  wedge-pieces,  B,  correspond  to  the  key  of  the  ordinary  fastening,  and  bear 
the  whole  force  of  the  piston  while  on  the  upward  stroke,  the  downward  strain 
being  borne  by  the  still  larger  collar,  C,  on  the  end  of  the  piston-rod.  The  pieces, 
B,  are  so  formed,  that,  when  fairly  in  place,  they  make  a  nearly  continuous  ring 
around  the  piston-rod.  Being  set  up  twice,  once  when  cold,  and  again  when  heated, 
a   strong,   fair,   and 

perfectly  rigid  join-  F*5- 10* 

ing  is  secured  fur 
these  important 
parts,  which  are  sub- 
jected to  no  trifling 
amount  of  strain* 
The  steamer  Missis- 
sippi, running  on 
Lake  Erie,  the  first 
large  boat  in  which 
this  device  was 
ventured  on,  has  a 
cylinder  81  inches 
in  diameter,  and 
employs  a  plus  pres- 
sure during  a  por- 
tion of  the  stroke,  of  as  much  as  30  lbs.  per  sq.  inch.  Add  to  this,  10  lbs.  for 
vacuum,  substract  1  lb.  for  friction,  and  a  very  simple  calculation  shows  the 
alternate  thrust  and  pull  on  the  piston-rod  to  be  something  more  than  200,000 
lbs.  There  is  no  patent  for  this  fastening,  which  has  so  far  proved  in  every  case 
perfectly  successful^ 

The  pistons  of  the  high  pressure  steamers  in  our  Western  rivers  are  fitted  almost 
invariably  with  a  species  of  soft  metal  packing,  patented  and  manufactured  by  Mr. 
Andrew  Fulton,  of  Pittsburgh.     The  piston,  as  represented  in  fig.  11,  is  constructed 

Fig.  11. 
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in  the  same  manner  as  if  for  hemp  packing,  and  the  soft  metal  is  put  in  in  several 
separate  rings,  the  upper  and  lower,  or  rather  the  forward  and  after  ones  (for  the  en- 
gines are  always  horizontal),  are  protected  by  a  slender  ring  of  copper,  as  shown  at  A. 
The  rings  are  each  sawn  oil'  at  an  angle  of  about  45°,  taking  care,  of  course,  that  the 
joints  are  not  in  line  when  the  packing  is  in  place.  The  usual  Babbitt's  metal,  or 
any  other  soft  alloy,  may  be  employed,  the  proper  hardness,  however,  being  a  point 
of  the  very  first  importance.  The  packing  is  usually  just  sufficiently  hard  to  be 
squeezed  out  by  screwing  up  on  the  junk  ling  bolls,  rapping  slightly  to  facilitate  the 
operation.  A  somewhat  similar  oljcct  has  been 
accomplished  by  forcing  out  soft  metal,  in  the  FJS- 12. 

mode  represented  in  fig.  1 2,  which  may  be  new 
to  some  of  our  readers,  and  deserves  a  passing 
notice.  The  figure  is  a  section  through  a  portion 
of  the  piston,  with  the  packing  in  place.  Rings, 
A,  of  cast-iron  alternate  with  rings  of  soft  metal, 
the  faces  of  all  being  inclined,  so  that  the  latter 
are  forced  out  on  the  application  of  pressure. 
As  used  experimentally  for  polishing  small 
pumrs,  the  rings  were  simply  sawn  square  across, 
and  the  plan  was  eminently  successful,  the  soft 
metal  readily  yielding  to  a  moderate  pressuie.  until  the  cast-iron  rings  were  in  actual 
contact  with  each  other.  Used  as  steam  packing,  this  device  would  appear  less 
hopeful;  but  Fulton's  metallic  packing,  delineated  in  fig.  11,  has  been  in  extensive 
use  for  several  years,  and  is  the  favourite  and  almost  the  only  packing  known  for 
every  variety  of  engine,  throughout  a  large  extent  of  country. 

The  six-day  steam-ship  William  Norris  stands  painted  white  upon  the  stocks, 
little  or  nothing  being  now  in  progress  towards  her  completion,  and  the  charred 
hull  of  the  mammoth  clipper  Great  Republic  has  been  hauled  to  a  position  on 
the  flats  near  her;  the  two,  as  it  were,  communing  idly  together,  companions  in 
adversity. 

The  Ericsson  is  now  in  dry  dock,  undergoing  the  cleaning  and  repairs,  which  her 
unfortunate  submersion  has  rendered  necessary.  Her  engines  are  reported  to  be 
but  little  damaged. 


PArEK  Factory  in  Fkeiedkg. — A  very  fine  example  of  the  modern  system 
of  carrying  on  manufactures  on  the  grand  scale  is  now  in  existence  at  Freiburg, 
in  the  shape  of  a  colossal  paper-mill,  erected  for  Mr.  Flinsch,  of  Frankfort-on-the- 
Maine.  Here,  unlike  most  of  our  mills,  the  whole  of  the  operations  are  conducted 
in  one  immense  building.  On  the  ground  floor  is  a  store  for  the  unsorted  raw 
materials,  capable  of  holding  6,000  cwt. ;  and  parallel  with  this  is  the  sorting- 
room,  occupied  by  60  persons.  Next  to  these  divisions,  are  the  washing,  boiling, 
and  colouring  rooms.     Above,  is  the  room  for  the  sorted  rags,  of  the  same  capacity 
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as  that  beneath.  In  the  central  portion  of  the  factory  is  the  machinery,  the  two 
first  stories  containing  the  cylindrical  machine,  the  turbines,  the  partially  manu- 
factured material,  and  the  rats.  The  room  for  the  cylindrical  machine  is  42  feet 
wide,  and  reaches  up  to  the  third  story.  Sixteen  cast-iron  pillars  support  the 
eight  machines  which  tear  the  rags.  These  pillars  sustain  nil  the  shafting  and 
gear  of  the  machinery,  and  are  made  hollow,  to  let  off  the  water  used  in  the 
machine.  At  the  foot  of  each  pillar  is  a  receptacle  for  anything  which  may  have 
remained  in  the  water.  North  of  the  machine-room  is  the  glass  enclosure  for  the 
turbines — a  terrace-like  erection  of  42  feet  in  length,  and  15  feet  in  depth  ;  the 
roof  forming  a  gallery,  from  which  is  a  fine  prospect  of  the  surrounding  mountains. 
The  three  turbines,  of  Jonval's  kind,  of  sixty  horse  power,  work  the  machine  and 
pomps.  The  room  for  the  half-converted  material  runs  parallel  with,  and.  is  of 
the  same  size  as,  the  machine-room.  The  material  is  kept  below  in  firmly-pressed 
masses,  each  of  which  contains  from  600  to  700  cubic  feet,  ready  to  be  transported 
above,  and  from  thence  to  the  machine  which  completes  the  process.  It  is  raised 
by  machinery  on  the  west  side  of  the  room.  The  pump,  reservoir,  and  other 
water-works,  are  all  on  the  third  story,  the  centre  of  which  is  arranged  as  lodgings 
for  married  and  single  workmen,  each  consisting  of  a  bed-room  and  kitchen.  The 
machinery  itself  is  from  the  manufactory  of  Messrs.  Wyss  and  Co.  of  Zurich.  The 
improved  smoothing  or  facing  apparatus  is  constructed  after  the  design  of  Mr. 
Flinsch,  and  is  the  largest  in  Germany.  There  is  also  an  hospital  for  sick  work- 
men, and  the  establishment  is  warmed  by  hot-water  pipes.  The  design  for  the 
building,  together  with  the  machinery,  is  the  production  of  the  firm  of  Mr. 
Schroeder,  of  CarLruhe;  and  the  work  was  carried  out  by  Professor  Schneider,  of 
Freiburg. 

Whitaker's  Architectural  Brighton  Tot. — One  of  the  most  pleasing 
amusements  of  childhood's  tenderest  years  is  that  afforded  by  the  mimic  architec- 
tural erectiuns  of  wooden  blocks,  or  carpet  "  bricks,'*  which  some  well-judging 
person  developed  as  an  improvement  upon  most  of  the  meaningless  toys  previously 
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in  existence.  Just  now  the 
agreeable  features  of  this  scheme 
have  been  considerably  height- 
ened in  the  hands  of  Mr.  B. 
Whitaker,  a  Brighton  machi- 
nist, who  has  produced  some 
collections,  of  various  degrees 
of  elaboration,  involving  the 
use  of  circles  and  segments, 
squares,  angles,  and  polygons.  These  details,  supplied  in  boxes,  like  the  old  bricks, 
enable  the  child  to  carry  out  more  ambitious  architectural  ideas  than  with  the 
simple  u  brick  j"  whilst  the  variety  of  effect  is  improved  by  using  woods  of  different 
colours.  Our  sketch,  fig.  1,  represents  a  perspective  elevation  of  one  of  the  many 
varieties  of  architectural  erections  of  which  Mr.  Whitaker's  system  is  capable. 
The  component  details  are  shown  in  fig.  2.  The  base  is  composed  of  18  angular 
span  pieces,  a,  carrying  a  set  of  plain  pillars,  E,  over  which  are  a  set  of  semicircles, 
C.  The  fourth  consists  of  angular  span  pieces,  d,  with  curved  lower  sides;  and 
these  support  a  second  set  of  semicircular  pieces.  Higher  up,  the  building  consists 
of  a  repetition  of  these  details  with  annular  pieces,  e,  interspersed.  The  whole 
thus  fjrms  an  amusingly  instructive  erection,  which  may  be  varied  at  will  by  the 
student-child. 

Frogress  of  Agriculture.— At  the  last  half-yearly  meeting  of  the  Royal 
Agricultural  Society  of  England,  the  Chairman,  Mr.  Raymond  Barker,  said  that 
it  had  been  the  intention  of  the  Council  to  propose  Lord  Portman  as  President  for 
the  ensuing  term,  but  that  nobleman  had  suggested  Mr.  William  Miles  to  reign  in 
his  stead.  Mr.  Fisher  Hobbs  concurred,  and  seconded  the  nomination,  remarking 
that  these  were  not  the  times  to  elect  their  presidents  from  the  peerage.  The 
report  showed  that,  during  the  pa^t  half-year,  88  members  have  been  removed  by 
resignation  or  death,  and  3  75  members  have  been  elected,  making  the  total  number 
of  members  on  the  books,  5,177.  The  entries  of  stock  and  implements  for  the 
next  exhibition  at  Lincoln,  on  the  17th  of  the  present  month,  are  extremely 
numerous,  and  a  pavilion  is  about  to  be  erected  for  the  accommodation  of  800 
persons.  Seventeen  months  ago,  as  we  have  mentioned  on  a  previous  occasion,  a 
prize  was  offered  by  the  society  for  the  best  substitute  for  guano,  and  143  persons 
competed  for  it,  all  of  whom  professed  to  supply  a  manure  equal  to  Peruvian 
gnano,  for  all  purposes,  at  a  cost  of  less  than  £5  per  ton.  Mr.  Orlcbar  inquired 
whether  it  might  not  be  well  to  increase  the  prize  offered  by  the  society,  for  a 
motive  steam  power  to  be  substituted  for  the  plough  and  spade  ?     Mr.  Fisher 
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Hobbs  said  the  society's  funds  would  not  justify  a  more  liberal  offer,  but  that  the 
patriotism  and  public  spirit  of  the  agricultural  machinists  of  the  country  would,  he 
believed,  induce  them  to  contend  for  the  prize  in  1855,  in  which  year  it  was  to  be 
awarded.  The  financial  statement  showed  that  the  half-year's  receipts,  inclu-ive 
of  £2,249,  carried  forward  from  last  half-year,  amounted  to-£7,2G4.  8s.  3d.,  and 
the  payments  to  £6,142.  lis.  7d. ;  leaving  a  balance  in  hand  of  £1,121.  lGs.  8d. 
The  exhibition  of  1858  is  to  be  at  Chester. 

Captain  Norton's  Explosive  Contrivances  and  Projectiles. — In 
addition  to  the  explosive  contrivances  already  engraved  by  us,*  Captain  Norton 
has  invented  several  other  forms,  amongst  which,  one  of  the  simplest  and  safest  is 
that  represented  in  the  annexed  engraving,  fig.  1.  It  consists  of  a  cork,  A, 
through  the  axis  of  which  a  piece  of 
twisted  wire,  B,  is  passed.  To  one  end  of 
this  wire,  formed  into  an  eye  for  the  pur- 
pose, is  attached  a  cord,  c,  by  means  of 
which  the  wire  is  drawn  out  of  the  cork.  On 
the  end  of  the  wire  which  projects  on  the 
other  side  of  the  cork,  are  tied  a  few  wooden 
pegs,  d,  tipped  with  frictionally  explosive 
composition,  the  tipped  ends  being  towards 

the  cork.  On  pulling  the  wire,  these  explosive  pegs  are  drawn  up  against  the  cork, 
and  the  wire  then  passing  onwards  between  them,  causes  them  to  ignite  by  the 
frictional  action  of  its  rough  twisted  surface.  A  slight  thread,  E,  is  tied  to  the 
cork,  and  to  the  eye  of  the  wire,  B,  so  that  any  accidental  pull,  of  but  slight  force, 
will  not  draw  the  wire,  this  being  effected  only  by  a  pull  on  the  cord,  c,  sufficiently 
powerful  to  break  the  thread,  E.  In  fig.  2  is  represented  Captain  Norton's  mode 
of  constructing  cylindro-conoidal  missiles 
for  rifles,  or  rifle  cannons.  For  rifle  can- 
nons, the  head,  A,  of  the  missile  is  of  cast- 
iron,  the  body  being  formed  by  a  piece  of 
malleable  iron  tube,  b.  The  end  of  this 
tube  is  cut  correspondingly  to  the  number  ' 
of  rifle  grooves,  and  portions  are  slightly 
bent  outwards,  so  as  to  fill  the  grooves. 
For  rifles,  the  same  construction  is  adopted, 
the  head  being  made  of  lead  or  iron,  and  the  tubular  body  portion  of  gas-piping,  of 
lead  or  composition  metal. 

Steam  Cleansing  for  Locomotive  Tubes. — A  useful  contrivance  for 
cleansing  the  tubes  of  locomotive  boilers  by  steam,  by  Messrs.  E.  &  J.  Rowland  of 
Manchester,  has  lately  been  tried  en  the  Lancashire  and  Yorkshire  Railway  with 
great  success.  The  apparatus  consists  of  nothing  more  than  a  valve  at  the  top  of 
the  boiler  in  front,  with  a  flexible  pipe  passing  down  from  it,  long  enough  to  reach 
any  part  of  the  smoke-box.  The  free  end  of  the  flexible  tube  has  a  conical  jet 
attached  to  it,  and,  in  conducting  the  cleansing  operation,  the  smoke-box  door  is 
opened,  and  the  steam  being  turned  on,  the  jet  is  applied  to  the  open  end  of  each 
tube  in  succession.  A  locomotive,  with  220  1^-inch  tubes,  was  perfectly  cleansed 
in  tliis  way  in  ten  minutes.  The  ordinary  process,  with  an  iron  rod,  would  have 
taken  forty-five  minutes,  besides  injuring  the  tubes  to  a  serious  extent  by  the 
attrition. 

American  Dry-Clay  Brick- Making  Machine. — A  curious  machine  for 
working  dry  clay  into  bricks,  the  invention  of  Mr.  Culbertson  of  Philadelphia, 
has  been  lately  introduced  into  this  country  with  considerable  success,  where  bricks 
are  to  be  made  on  the  large  scale.     Fig.  1  exhibits  the  machine  in  longitudinal 

Fig.  1. 


section,  and  figs.  2  ana  3  are  corresponding  transverse  sections.  A  brick  or  stone 
foundation  has  upon  it  a  strong  cast-iron  base  frame,  a,  a  portion  of  which,  B, 
carries  the  journals  of  the  press-wheel  and  roller-shaft.  The  mould  carriage  is  at 
C.  It  contains  fuurti-en  moulds,  each  fitted  with  a  moveable  bottom,  having  stems 
projecting  through  the  carriage,  by  means  of  which,  and  by  the  lifting-bars,  d, 
the  bricks  are  raised  from  the  moulds,  as  the  bars,  p,  are  carried  up  the  inclines,  e, 
on  friction  rollers,  by  the  forward  motion  of  the  carriage.  At  f  are  the  slides  for 
bearing  off,  these  being  self-acting.  The  carriage  lias  a  rack,  g,  bolted  to  its 
bottom,  for  driving  by  the  spur-wheel,  II,  beneath.  The  clay  box  is  at  I,  fitting 
close  on  to  the  face  of  the  mould  carriage,  and  secured  to  the  frame.  It  is  sur- 
mounted by  the  hopper,  K.  The  press-wheel,  for  acting  upon  the  clay,  is  at  L, 
bearing  wheels  being  fitted  at  M  to  sustain  the  pressure  on  the  mould  carriage. 
The  two  spur-wheels,  N,  gearing  together,  are  provided  to  cause  the  press-wheel 
anil  mould  carriage  to  travel  at  uniform  rates.  The  driving-gear  arrangement  is 
of  the  "  mangle-wheel"  class,  so  extensively  adopted  in  textile  machinery,  o  being 

*  See  page  32,  Vol.  VII.,  Practical  Mechanic's  Journal, 
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the  combined  external  and  internal  spur-wheel,  and  P  the  travelling-pinion  on  the 
vibrating  shaft.  The  effect  of  this  contrivance  is,  that  as  the  pinion,  P,  works 
alternately  inside  and  outside  the  wheel,  o,  the  mould  carriage  receives  the  re- 
quired reciprocatory  traverse  movement.  A  steam-pipe,  Q,  affords  the  means  of 
warming  the  hollow  press-wheel,  if  heat  should  be  necessary  in  preventing  the 
adhesion  of  the  clay  to  the  surface  of  the  metal.     This  class  of  machine  has  been 


in  use  for  nine  years  in  the  United  States.  By  its  aid  the  brick  maker  can  con- 
tinue his  operations  during  the  entire  year,  as  the  clay  is  in  a  semi-dry  state,  just 
as  it  is  dug  from  the  earth,  and  the  moulded  bricks  are  taken  direct  from  the  mill 
to  the  kiln.  The  machine  is  self-feeding  and  self-delivering,  tinning  out  25,000 
bricks  per  day.  The  clay  is  not  cast,  tempered,  and  weathered,  as  is  usually 
practised,  hut  it  is  passed  directly  from  the  bank  to  a  pair  of  rolls,  running  at 
different  velocities,  so  as  to  break  up  the  mass.  The  pressure  upon  the  clay  in  the 
moulds  is  gradual  and  continuous,  allowing  the  air  to  escape  freely  as  the  clay  is 
forced  into  the  mould ;  and  as  each  mould  passes  twice  under  the  cylinder,  receiving 
clay  from  the  hopper  each  time,  the  brick  is  made  full  and  perfect  at  the  edges. 
Looking  at  the  matter  commercially,  we  have,  as  the  existing  prices  of  Lancashire 
hand-brickmakbg —  basting,  lOd. ;  faying,  2d.;  moulding,  Is.  8d. ;  tempering, 
Is.  8d. ;  wheeling  off  and  walling,  Is  8d. ;  earning  off,  9d. :  being  a  total  of  Gs.  9d. 
a  thousand.     The  machine-made  cost  is  said  to  be  but  2s.  8jd.  per  thousand. 


LAW  REPORTS  IN  PATENTS  AND  DESIGNS. 

Jeffrey  v.  Potter — Paper-hangings. —  In  this  case,  heard  before  Vice- 
Chancellor  Sir  W.  I*.  Wood,  the  plaintiffs,  who,  like  the  defendants,  are  paper- 
hanging  manufacturers,  sought  for  an  injunction  to  restrain  the  defendants  from 
copying  a  design  for  paper-hangings  procured  from  France,  and  registered  by  the 
plaintiffs.  The  defendants  having  sold  paper-hangings  with  the  same  design,  had 
been  applied  to  in  respect  of  such  sale,  which  they  immediately  discontinued, 
stating  at  the  same  time  that  they  had  not  been  aware  that  the  design  in  question 
belonged  to  the  plaintiffs;  subsequently  to  this,  however,  a  paper  had  been  sold  by 
them  with  a  design  or  pattern  slightly  differing  irom  that  of  the  plaintiffs*,  but 
still,  as  the  plaintiffs  alleged,  so  closely  resembling  it  as  to  amount  to  a  fraudulent 
imitation,  and  the  sale  of  this  the  defendants  had  refused  to  discontinue. 

The  defence  set  up  by  the  affidavits  was,  that  the  design  in  question  was  not 
within  the  Copyright  of  Designs  Act,  inasmuch  as  it  had  been  published  in  France 
previously  to  its  being  registered  by  the  plaintiffs,  and  also  that  the  plaintiffs  had 
not  complied  with  the  requirements  of  that  act,  in  having  permitted  to  go  out  of 
their  possession  a  piece  of  paper  not  markrd  by  them  according  to  those  requhe- 
ments.  In  answer  to  these  allegations,  it  was  stated  by  the  plaintiffs  that  the 
piece  of  paper  alluded  to  was  not  told  by  them,  having  only  been  sent  out  as  a 
pattern,  for  the  purpose  of  being  exhibited  in  an  agent's  window,  and  not  being 
intended  for  sale. 

The  Vice-Chancellor  said  that  the  facts  were  not  sufficiently  clear  upon  the 
affidavits  to  justify  the  Court  in  granting  an  injunction,  and  the  title  of  the  plain- 
tiffs must  be  first  tried  at  law.  The  order  he  should  make  upon  the  motion  would 
he,  that  it  should  stand  over,  with  liberty  to  the  plaintiffs  to  take  such  proceedings 
at  law  as  they  might  be  advised,  and  with  liberty  to  apply,  the  defendants  under- 
taking to  keep  an  account  in  the  meantime,  and  also  undertaking  to  admit  the  sale 
by  them  since  the  26th  of  December  of  paper  manufactured  according  to  the  pat- 
tern of  the  exhibit  produced  to  the  Court. 

Lamb  v.  Seed — Puesser  Flyers. — This  came  before  Mr.  Justice  Cresswell 
at  Liverpool.  The  action  was  brought  by  Mr.  Lamb,  a  spindle  and  flyer  maker  of 
Manchester,  against  Mr.  Seed,  who  is  in  the  same  trade  in  Preston,  the  object 
being  to  recover  compensation  fur  the  infringement  of  a  patent  obtained  by  the 
plaintiff  on  the  8th  December,  1843,  "  for  certain  improvements  in  machinery 
used  for  preparing  and  spinning  cotton,  wool,  flax,  silk,  and  similar  fibrous  mate- 
rials;"  the  particular  thing  in  dispute  being  an  accessory  to  the  bobbin  and  flyer 
frame.  It  had  been  found  that  the  old  presser  (attached  to  the  flyer)  was  liable 
to  very  great  inconvenience,  because,  as  the  quantity  of  cotton  increased  upon  the 
bobbin,  the  pressure  of  the  presser  of  course  became  greater,  in  proportion  to  the 
increase  of  the  bulk,  and  that  this  variable  strain  occasioned  a  degree  of  jarring 
and  shaking  very  injurious  to  the  whole  machinery  of  the  frame.  The  plaintiff's 
invention  was  a  contrivance  to  obviate  this  variableness  of  pressure  ;  and  this  was 
effected  by  titling  to  the  opposite  end  of  the  presser  a  compensating  weight  of 


spring.  In  the  second  part  of  the  plaintiff's  specification,  it  was  stated — "  This 
invention  consists,  firstly,  in  supporting  in  a  more  effectual  manner  the  spring 
which  acts  on  the  presser  now  in  common  use,  for  condensing  the  roving,  in  slab- 
bing or  bobbin  and  fly  frames."  And  the  drawings  showed,  amongst  other  figures, 
a  flyer  with  two  solid  weights,  and  two  pressers  of  the  same  length,  by  which  the 
amount  of  pressure  was  divided  between  two  springs.  Another  form  was  that  cf  a 
flyer  with  three  legs.  The  advantage  of  this  form  of  flyer,  with  or  without  pres- 
sure, is  not  only  the  division  of  the  pressure,  but  a  great  improvement  in  the  run- 
ning of  the  spindle,  which  is  steadied,  as  well  as  the  flyer,  and  can  run  full  150 
revolutions  more  per  minute;  and  when  the  frame  is  stopped,  from  whatever  cause, 
one  leg  will  be  always  near  the  front,  which  is  a  great  desideratum.  A  more  im- 
portant part  of  the  specification,  and  upon  the  construction  of  which  the  case  in 
great  measure  depended,  was,  that  where  the  varying  position  of  the  presser,  during 
the  filling  of  the  bobbin,  was  shown  to  be  compensated,  whilst  the  flyer's  equili- 
brium was  duly  maintained. — The  plaintiff's  specification  claimed  the  arrange- 
ment of  flyers  with  two  or  more  pressers  on  one  leg  of  such  flyers,  together 
with  the  balance  pressers  shown.  The  scope  of  the  words  "together  with,"  in- 
volved the  question  whether  the  plaintiff  intended  to  record  two  distinct  and  sepa- 
rate claims  of  two  independent  inventions;  and  this  was  a  very  important  questiun 
in  the  cause.  It  was  argued  that  the  plaintiff  claimed,  in  the  extract  m 
question,  the  invention  of  flyers  with  several  pressers  attached  to  them,  and  (in 
addition)  the  separate  invention  of  balance  pressers.  The  defendant's  balance 
pressers  (said  to  be  manufactured  by  him  in  large  quantities  at  Preston)  were  not 
furnished  with  a  spring,  or  weight,  or  counterpoise,  at  the  bottom  of  the  tubular 
leg;  but  it  was  argued  that  they  were  furnished  with  a  mechanical  equivalent  for 
such  spring,  weight,  or  counterpoise,  and  that  the  defendant  was  therefore  guilty  of 
infringing  the  plaintiff's  patent.  The  plaintiff  contended  that  his  balance  presser 
was  not  necessarily  dependent  upon  the  adoption  of  his  peculiar  sort  of  three  flyer 
presser,  and  that  the  defendant  had  pirated  the  former.  He  admitted  that  his  in- 
vention had  undergone  some  modifications;  that  it  was  found  by  experience  that 
the  centrifugal  force  of  the  little  weight  sufficed  alone,  when  the  flyer  was  rotating 
rapidly,  to  regulate  the  pressure  upon  the  bobbin,  and  that,  therefore,  the  spring 
had  been  dispensed  with ;  but  that,  although  no  distinct  intimation  of  this  altera- 
tion had  been  given  by  the  plaintiff,  the  patentee,  the  balance  presser,  nevertheless, 
essentially  belonged  to  him. — The  defendant's  case  was,  that  the  principle  of  his 
balance  pressor  was  never  contemplated  by  the  plaintiff,  nor  was  it  included  in 
what  he  contrived  and  patented.  The  two  things  were  quite  different;  but  he  had 
certainly  not  become  acquainted  with  the  plaintiff's  patent  before  taking  out  his 
own.  The  plaintiff's  specification  did  not  suggest  the  making  any  use  of  the  cen- 
trifugal force;  nor  had  the  plaintiff  ever  claimed  for  such  a  thing.  If  a  flyer 
were  made  in  precise  accordance  with  the  plaintiff's  specification,  with  the  "  com- 
pensating weight"  as  proposed,  and  if  it  were  to  be  attempted  to  be  used  without 
any  spring,  there  would  he  no  counterbalance  whatever;  if  the  original  amount 
of  pressure  was  to  be  "  divided,"  as  was  stated  in  the  plaintiff's  specification,  by 
having  two  or  more  pressers  on  each  leg  of  the  flyer,  the  spring  would  be  wholly 
inoperative ;  and  that  having  two  legs,  with  a  presser  to  each,  would  not  only  be  a 
positive  encumbrance,  hut  would  be  an  infringement  of  a  patent  granted  some 
years  since  to  Samuel  Ilardman.  True,  the  plaintiff  had  specified  for  a  flyer  with 
three  legs,  and  a  presser  to  each  ;  but  that  was  the  same  thing  as  Hardman's  flyer 
with  two  legs  and  a  presser  to  each. — His  lordship  said  that  that  was  merely  a 
question  of  the  construction  of  the  document.  He  thought  the  plaintiff  would 
have  some  difficulty  in  making  out  that  his  flyer  with  three  legs  was  anything  new. 
It  was  further  argued  that  the  plaintiff's  invention,  in  its  original  form,  with  a 
spring,  was  not  at  work,  so  far  as  had  appeared,  in  any  cotton-mills;  but  the 
defendant's  flyer  was  in  general  use  throughout  Lancashire.  The  plaintiff  hm\ 
certainly  commenced  an  action  against  Messrs.  Ayscough  and  Tomlinson  for 
infringing  his  patent,  but  he  had  submitted  to  a  nonsuit.  His  object,  in  fact,  was 
to  claim  for  the  application  of  two  or  more  pressers  to  each  leg  of  the  flyer;  and 
that  was  worth  nothing,  although  Mr.  Fothergill  was  of  quite  a  contrary  opinion. 
Instead  of  merely  shifting  the  counterpoise  higher  up,  to  the  top  of  the  flyer,  as 
had  been  averred',  the  defendant  obtained  a  countervailing  pressure,  by  removing 
it  farther  from  the  centre  of  revolution,  thus  making  a  beneficial  use  of  the  centri- 
fugal force,  by  which  he  was  enabled  to  dispense  with  the  spring,  the  lump  or 
weight  of  metal,  and  all  such  appendages.  The  specification  of  the  defendant 
said — "My  invention  consists  in  the  application  of  the  centrifugal  force,  for  the 
purpose  of  producing  the  required  pressure  on  the  bobbin." — After  a  lengthened 
hearing,  the  plaintiff  consented  to  a  nonsuit. 

Hallum  v.  Bailey  and  ,4/.— Spinning  Carpet  Warp-Yarns. — The 
plaintiff  in  this  case  was  Mr.  Ephraim  Hallum,  and  the  defendants  were  Messrs. 
Peter  Bailey  and  John  Wood,  all  of  Stockport.  The  declaration  alleg.-d  the  in- 
fringement of  a  patent,  granted  to  the  plaintiff  in  1851,  for  certain  improvements 
in  preparing  and  spinning  cotton  and  other  fibrous  substances;  to  which  the 
defendants  pleaded  not  guilty,  that  the  plaintiff  was  not  the  inventor,  that  the 
invention  was  not  new,  and  that  it  was  no  new  description  of  manufacture.  The 
evidence  showed  that  the  plaintiff  had  sr  ent  a  considerable  time  upon  the  prepa- 
ration and  spinning  yarns,  suitable  for  the  carpet  manufacture,  from  cotton-waste  ; 
and  it  had  occurred  to  him  to  use  a  condensing  carding  engine,  which  had  not 
been  previously  used  in  cotton-spinning.  After  much  labour,  he  found  many  dif- 
ficulties as  regarded  the  unevenness  of  the  threads.  The  upper  or  principal  doffer, 
of  necessity,  took  more  waste  from  the  cylinder  than  the  lower,  and  consequently 
produced  a  thicker  thread ;  also,  that  this  principal  doffer  dragged  in  waste  late- 
rally; but  still  the  results  obtained  were  far  superior  to  any  obtained  previously. 
In  order  to  secure  equal  feeding  for  the  condensing  carding  engine,  the  plaintiff 
resolved  to  feed  with  double  laps,  produced  by  a  known  machine,  the  Derby 
doubler ;  and  he  so  applied  those  double  laps,  as  he  believed  and  said,  for  the  first 
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time  to  the  condensing  engine:  Still  pursuing  bis  idea  of  securing  a  thread  of  uni- 
form thickness,  it  occurred  to  the  plaintiff  that  he  would  best  succeed  if  he  could 
bring  together  the  threads  from  the  engine  so  fed,  in  pairs,  upon  spindles;  for,  by 
uniting  them,  he  believed  that  he  would  be  able  to  correct  any  inequalities  that 
might  exist  in  the  single  threads.  Tins  process  he  carried  still  further;  for  upon 
the  throstle  or  mule  he  united  one  of  the  double  with  one  of  the  single  threads, 
and  so  produced  a  threefold  twist,  thus  still  further  reducing  the  chances  of  irre- 
gularities in  the  different  lengths. — After  some  very  lengthy  evidence  as  to  novelty, 
and  the  character  of  the  mechanical  combinations  previously  in  use,  his  lordship 
told  the  jury  that  the  first  plea  denied  the  infringement,  and  the  last  alleged  that 
the  patent  had  not  been  properly  enrolled ;  hut  the  infringement  was  not  now  de- 
nied, and  it  appeared  to  him  that  the  enrolment  was  a  proper  one.  All  the  other 
pleas  might  be  brought  within  the  one  question,  whether  the  invention  was  a 
novelty ;  whether  novel  or  not,  its  utility  had  not  been  called  in  question.  The 
jury  had  paid  great  attention  to  the  evidence;  and  as  they  were  better  quali- 
fied to  judge  of  it  than  learned  counsel  or  himself,  he  should  not  detain  them  by 
reading  it  over.  If  they  thought  the  mode  of  feeding  and  that  of  doubling  were 
new  at  the  time  of  the  patent,  their  verdict  must  be  for  the  plaintiff;  if  not,  then 
they  must  decide  for  the  defendants. — After  consulting  for  a  few  minutes,  the  jury 
£ave  a  verdict  for  the  plaintiff — damages  being  taken  for  40s. 

Talbot  r.  Henderson. — The  plaintiff  in  this  case,  Mr.  W.  H.  Fox  Talbot, 
the  well-known  photographic  inventor,  sought  to  restrain  the  defendant,  Mr.  Hen- 
derson, a  practising  photographer,  of  Regent  Street,  from  preparing  and  selling 
photographic  pictures  taken  on  paper,  on  the  ground  that  the  plaintiff's  patent  of 
l£4l  was  thereby  infringed.     Mr.  Talbot's  patented  invention  was  stated  to  con- 
sist of  several  heads,  the  first  being  a  plan  of  preparing  paper  so  as  to  make  it  ex- 
tremely sensitive  to  the  rays  of  light.     The  paper  has  to  undergo  two  processes  for 
this  purpose,  by  the  first  of  which  it  becomes  strongly  sensitive  to  light,  but  may 
be  pat  away  in  a  portfolio  or  elsewhere  without  injury  to  its  properties.     In  this 
state  it  is  called   "iodized"  paper.     By  the  next  process,  which  is  adopted  imme- 
diately before  it  is  required  for  use,  it  is  rendered  still  more  highly  sensitive  to 
light.     This  is  done  by  means  of  washing  the  "  iodized"  paper  over  with  a  chemical 
preparation,  termed  by  the  plaintiff  gallo-nitrate  of  silver,  and  winch  is  composed 
of  a  mixture  of  crystallized  nitrate   of  silver  dissolved  in   water,   mixed  with 
strong   acetic   acid    and  a  solution  of  crystallized   gallic   acid.      The  specifica- 
tion then  described  the  method   of  obtaining  negative  images  upou  this  paper  so 
prepared  (and  which  is  then  called  "  culotype"  paper)  by  means  of  a  camera,  and 
then  transferring  these  negative  images  into  positive  ones,  and  fixing  them  with  a 
solution  of  bromide  of  potassium.     The  positive  images  thus  taken  may  be  either 
on  calotype  paper  or  on   common  photographic  paper.     The  latter  is  the  longer 
process,  but  the  tints  produced  are  more  harmonious  and   agreeable.     The  claims 
made  by  the  plaintiff  in  the  specification  were  as  follow  : — First,  the  employment 
of  gallic  acid  or  tincture  of  galls  in  conjunction  with  a  solution  of  silver,  to  render 
paper  which  had  already  received  a  previous  preparation  by  washing  with  a  solu- 
tion of  crystallized  nitrate  of  silver,  and  dipping  in  a  solution  of  iodide  of  potassium, 
more  sensitive  to  the  action  of  light.     Secondly,  the  making  visible  photographic 
images  upon  paper,  and  the  strengthening  such  images,  when  already  faintly  or 
imperfectly  visible,  by  washing  them  with  liquids  which  would  act  on  those  parts 
of  the  paper  which  had  been  previously  acted  on  by  light.     Thirdly,  the  obtaining 
portraits  from  life  by  photographic  means  upon  paper.     Fourthly,  the  employing 
bromide  of  potassium,  or  some  other  soluble  bromide,  for  fixing  the  images.     In 
the  year  1S52,  on  the  suggestion  of  the  Earl  of  Rosse,  president   of  the  Royal 
Society,  and  Sir  Charles  Eastlake,  president  of  the  Royal  Academy,  as  contained 
in  a  joint   letter  written   by  them,  the  plaintiff,  in   his   reply,  agreed  to  offer  his 
patent  as  a  free  present  to  the  public,  with  a  view  of  inviting  the  emulation  and 
competition  of  artists  and  amateurs,  but  he  reserved  to  himself  the  application 
of  the  invention    to  taking   photographic  portraits  for  sale    to   the  public.     It 
was  alleged  by  the   bill,  that  the  defendant  h:.d  been  manufacturing  and  selling 
large  numbers  of  photographic  portraits,  pictures,  or  representations  of  objects  on 
paper  prepared  according  to  and  by  means  of  the  plaintiff's  invention,  and  others 
on  paper  which  were  intended  to  counterfeit,  imitate,  or  resemble  the  invention,  in 
breach  of  the  letters  patent,  and  without  any  license  from  the  plaintiff;   and  on 
these  grounds  the  injunction  was  now  applied  lor.     Affidavits  were  made  in  sup- 
port of  the  motion   by  Sir  David  Brewster,   Sir  John  Herschel,   and  others;   in 
answer  to  which  affidavits  were  filed  on  behalf  of  the   defendant,   who  altogether 
disputed  the  originality  of  the  plaintiffs  invention,  and  alleged,  moreover,  that  he 
did  not  produce  his  negative  images  by  means  of  paper  prepared  with  gallic  acid, 
but  by  what  is  known  as  the  "  collodion  "  process.    This  process  appeared  to  consist 
in  the  use  of  a  plate  of  glass,   with  a  fi.m   or  skin  upon  it,  prepared  from  gun- 
cotton,  or  paper  which,  from  having  been  steeped  in  acid,  and  washed  in  water, 
became  soluble  in  ether,  and  might  be  poured  upon  the  glass,  and  thus  produce  a 
result  which  the  plaintiff,  however,  contended  was  the  same  as  the  iodized  pnper 
used  by  him.     The  defendant  also  contended  that  he  did  not  use  gallic  acid,  and 
that  the  plaintifFs  patent  was  not  good,  inasmuch  as  it  claimed  the  use  of  gallic 
acid,  which  was  no  novelty.     The  Vice-Chancellor  said,  it  was  quite  clear  that 
there  was  a  serious  point  to  be  tried  at  law  between  the  parties.     He  should  grant 
the  injunction,  but  he  felt  some  doubt  as  to  that  part  of  the  order  which  asked  to 
restrain  the  defendant  from  imitating  and  resembling  the  plaintiff's  invention,  "or 
any  part  thereof."     For  the  plaintiff,  it  was  said  that  those  words  had  been  copied 
from  the  order  made  in  a  similar  case  before  the  late  Vice-Chancellor,  Sir  James 
Parker,  and  they  a'so  were  the  very  words  used  in  the  patent.     The  Vice-Chan- 
cellor thought  that  if  that  were  so,  the  words  "  or  any  part  thereof "  must  stand 
as  part  of  the  order.     Mr.  Talbot  had  certainly  in  terms  described  his  whole  process 
as  one  that  was  applicable  on  paper,  in  the  first  instance  to  be  prepared  in  a  par- 
ticular way,  and  rendered  highly  sensitive  to  the  action  of  light  in  the  mode  he 


described.  Secondly,  he  claimed  as  his  invention  the  power  of  producing  a  visible 
photographic  impression  upon  paper  by  washing  it  with  liquids,  so  as  to  enable  it 
to  be  beneficially  acted  upon  by  light;  but  the  specification  only  described  one 
liquid,  and  did  not  say,  as  was  commonly  said,  he  used  that  among  other  ingre- 
dients, but  that  that  particular  one  was  the  one  that  he  preferred.  He  claimed, 
thirdly,  the  invention  of  obtaining  portraits  by  light,  and  by  photographic  means 
upon  paper.  He  claimed,  fourthly,  the  merit  of  fixing  it  upon  the  paper  by  bromide 
of  pot;.ssium.  He  did  not  think  that  any  question  arose  upon  that  last  claim. 
Rut  a  question  had  been  raised  by  the  defendant  as  to  whether  what  was  called 
the  "  collodion''  process,  and  which,  in  some  affidavits,  was  stated  as  being  gun- 
paper  or  gun-cotton,  dissolved  in  ether,  and  spread  as  a  thin  film  over  glass,  was 
an  infringement  of  the  patent ;  and  it  was  a  matter  of  dispute  how  that  film  could 
be  made  chemically  more  sensitive,  so  as  to  develop  the  image.  The  one  side 
stated  that  it  might  be  done  by  a  particular  preparation  of  iron,  or  by  pyrogallic 
acid,  which  was  only  another  form  of  gallic  acid;  and  the  other,  that  it  was  done 
by  a  totally  distinct  substance.  The  defendant  did  not  say  which  his  process  was, 
and  he  had  a  right  to  require  the  plaintiff  to  prove  a  case  against  him.  He  said, 
indeed,  that  he  did  not  use  gallic  acid.  But  it  was  said,  that  as  pyrogallic  acid 
was  a  modification  of  gallic  acid,  although  not  gallic  acid  strictly  so  called",  it  might 
be  a  question  for  discussion  whether  a  process  had  not  been  used  which  might°be 
an  infringement  of  the  patent,  and  that,  whether  the  claim  was  for  substitution  of 
collodium  for  paper,  or  rendering  it  sensitive  by  pyrogallic  or  by  gallic  acid.  In 
cases  where  a  process  had  been  invented,  and  an  improvement  had  been  made  upon 
that  process,  the  original  patentee  could  not  use  the  latter,  nor  could  the  party 
improving  use  the  original  process  without  permission  of  the  original  patentee. 
They  must  make  such  arrangement  as  they  best  could.  In  the  present  case,  Sir. 
Talbot  had  been  in  possession  of  the  patent  for  thirteen  years,  and  had  granted 
numerous  licenses.  That  gave  him  a.  prima  facie  title.  There  was  sufficient, 
however,  before  the  Court  to  show  that  an  action  must  be  tried  as  to  whether  there 
had  been  an  infringement.  Upon  the  question  of  convenience  or  inconvenience  of 
granting  an  injunction,  the  evidence  preponderated  in  favour  of  the  plaintiff's  hav- 
ing the  injunction,  because,  if  the  defendant  was  permitted  to  make  these  photo- 
graphic impressions,  all  others  would  have  a  right  to  do  the  same.  The  defendant 
ought  to  be  enjoined,  following  the  terms  of  the  injunction  granted  in  a  former  case 
by  Vice-Chancellor  Sir  James  Parker. — For  the  defendant  it  was  then  asked  that  a 
condition  might  be  imposed  upon  the  plaintiff,  of  making  compensation  to  the  defend- 
ant if  he  failed  in  the  action. — The  Vice-Chancellor  acceded  to  this  suggestion,  and 
directed  that  the  action  should  be  brought  forthwith,  with  liberty  to  apply. 

Trade-Marks — Gloves. — The  question  as  to  the  commercial  injury  arising 
from  the  forgery  of  "  trade-marks"  lately  came  before  a  jury  at  the  Secondaries' 
Court,  in  the  case  of  Messrs.  Dent's  gloves.  The  well-known  firm  of  Dent  &  Co. 
have  for  some  time  distinguished  the  excellent  gloves  of  their  manufacture  by  the 
words  "  Dent  &  Co.,"  in  red  characters,  inside  trie  right-hand  glove  of  every  "  best" 
pair.  Some  time  since,  however,  they  discovered  that  a  mark  almost  identical  was 
stamped  on  gloves  not  of  their  make,  and  of  inferior  quality ;  and  having  traced 
several  packages  of  this  article  to  the  warehouses  of  Mr.  Culverwell,  an  extensive 
draper  in  Bristol,  they  brought  an  action  against  him  in  the  Common  Pleas.  This 
was  allowed  to  go  by  default  by  the  defendant,  and  the  case  being  referred  to  the 
Secondaries'  Court,  for  the  purpose  of  assessing  the  amount  of  damages,  the  counsel 
for  Mr.  Culverwell  now  explained  that  the  fraudulently-marked  gloves  had  become 
included  among  his  stock  without  his  knowledge,  and  expressed  his  readiness  to 
make  every  reparation  in  his  power  for  the  accidental  wrong.  He  accordingly 
offered  £200  by  way  of  damages,  in  which  the  jury  immediately  concurred,  and 
the  verdict  was  taken  for  that  amount, 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 

(§3"  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 

Recorded  February  20. 

406.  William  Melville,  Lochwinuoch — Improvements  in  printing  textile  fabrics  and  other 
surfaces. 

Recorded  February  24. 

450.  William  Macnab,  Greenock — Improvements  in  steam  engines  of  the  class  usually 
termed  trunk  engines. 

Recorded  March  1. 

500.  Simon  Roussel,  69  Rue  Caumartin,  Paris,  and  4  South-street,  Finsbnry— New  sys- 
tem of  painting  and  colouring  glass,  being  an  imitation  of  old  and  new  church 
window  glasses,  called  "  Typophanic." 

Recorded  March  6. 

536.  Andrew  Barclay,  Kilmarnock — Improvements  in  condensing  steam  engines 

Recorded  March  8. 

554.  Louis  J.  Bardetche,  Bordeaux— Improvements  applicable  to  the  prevention  of  acci- 
dents on  railways. 

Recorded  March  9. 
562.  James  Smith,  Liverpool— Improvements  in  baking  ovens. 
Recorded  March  17. 

638.  Thornton  J.  Herapath,  Bristol — Improvements  in  the  manufacture  of  manure  from 
sewage,  which  are  also  applicable  to  the  preparation  of  other  artificial  manures. 

Recorded  March  20. 

658.  Claude  A.  B.  Chenot,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  the 
manufacture  of  steel,  iron,  and  different  alloys,  cast,  welded,  and  moulded. 
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Recorded  March  23. 

6SG   Moses  Poole,  Avenue-road,  Regent's-park— Improvements  in  preventing  alterations 

of  hank  notes,  cheques,  and  other  documents.— (Communication.) 

Uccorded  March  27. 

710   George  Collier,  Halifax— Improvements  in  looms  for  weaving  terry  and  cut-pile 

fabrics. 

Recorded  March  29. 

724.  Frederick  W.  Harrison  and  Henry  G.  W.  WagstaiT.  Pollard's-row,  Bethnal-green— 
Improvement'in  the  construction  of  wicks  for  candles. 

Recorded  April  1. 
713.  Anguste  E.  L.  Bellforfl,  1G  Castle-street,  Holhorn— Certain  improvements  in  breech- 
loading  fire-arms. — (Communication.) 

Recorded  April  5. 
7S2.  James  ITowden,  Glasgow— Improvements  in  the  manufacture  of  rivets,  bolts,  spikes, 
screw  blanks,  and  similar  articles. 

Recorded  April  S. 
827.  John  Piatt,  Oldham— Certain  improvements  in  machinery  for  preparing  cotton. 

Recorded  April  11. 
816.  James  Childs,  Belmont,  Vauxhall— Improvement  in  subjecting  fatty  and  oily  mat- 
ters, and  matter  containing  oils  or  fats,  to  pressure. 
850.  Thomas  S.  Whit  worth,  Salford— Improvements  in  the  mule  for  spinning  and  doub- 
ling cotton  and  other  fibrous  materials. 

Recorded  April  18. 
8D2.  John  Rowley,  Camberwell— Improvements  in  the  manufacture  of  a  material  as  a 
substitute  for  leather. 

Recorded  April  27. 
055.  John  IT.  Johnson,  47  Lincoln's-iun  fields,  and  Glasgow— Improvements  in  revolv- 
ing tire-arms.— (Communication,) 

956.  John  II.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  polish- 

ing and  flattening  metal  plates.— (Communication  from  Henry  Beaud,  Paris.) 

957.  Sir  George  R.  Farmer,  Bart.,  Bideford,  Devonshire— Improvements  in  safety-valves 

for  steam-boilers. 
053.  Henry  Clarke,  Lincoln — Improvements  in  fire-arms  and  ordnance. 
050.  Richard  Green,  12  Sydney-street,  Brompton— Improvements  in  propelling  vessels. 
0G0.  Joseph  Barling,  7  High-street,  Maidstone— Improvements  in  treating  the  hop  bine, 

and  rendering;  it  applicable  to  the  manufacture  of  paper  and  other  articles. 
0G1.  Frederick  Woodbridge,  3  Grcen's-terrace,  Lower-road,  Rotherbithe  —  Improvements 

in  furnaces. 

Recorded  April  28. 

9G2.  Andrew  W.  Gibson,  Edinburgh— Improvements  in  mills  for  the  manufacture  of 
barley  and  rice. 

9G3.  William  L.  Tizard,  Aldgatc— Certain  apparatus  for  roasting  and  calcining  ores  and 
minerals,  and  separating  metals  therefrom;  which  apparatus  is  in  whole  or  in 
part  applicahle  to  the  drying  and  roastingof  malt,  and  other  vegetable  substances. 

964.  John  Evans,  Abbots  Langley,  Hertfordshire— Invention  of  a  new  manufacture  of 

paper.  • 

0G5.  James  lleywoorl.  Ratcliffe-bridge,  Lancashire— Certain  improvements  in  machin- 
ery or  apparatus  for  printing  yarns. 

Recorded  April  2D. 

9GG.  Alexander  M.Dix,  Salford— Improvements  in  apparatus  for  regulating  or  govern- 
ing the  supply  or  pressure  of  gas,  as  it  is  conducted  from  the  main  to  the  burners. 

967.  Benjamin  Dixon,  Birmingham—An  improvement  or  improvements  in  the  joints  of 
measuring  rules. 

965.  Jean  I Warlet,  Paris- Improvements  in  obstructing  the  holes  produced  by  acci- 

dents or  projectiles  in  the  hulls  of  ships  and  boats. 
9G0.  Christopher  Kingsford,  IS  Buckingham-street,  Strand— Improvements  for  solidify- 
ing or  indurating  peat,  soft,  small,  or  pulverized  coal,  and  other  substances  of  a 
like  oleaginous  or  bituminous  nature,  and  machinery  and  apparatus  for  effecting 
the  same. 

Recorded  May  1. 

970.  Joseph  Torter,  Salford,  and  Richard  Howson,  Manchester— Improvements  in  forge- 

hammers. 

971.  Edward  Briggs  and  William  Souter,  Castleton  Mills,  near  Rochdale— Improve- 

ments In  treating  and  preparing  silk,  and  in  machinery  connected  therewith. 

972.  William  A.  Waddington,  York — Certain   improvements   in  the  construction   of 

sounding-boards  for  pianofortes  and  other  like  stringed  instruments. 

973.  William  A.  Arclibald,  37  Stanhope-street,  Gloucester-gate — Improvements  in  the 

manufacture  of  concrete  cane-juice  and  sugar. 

974.  Walter  Macfarlane,  Glasgow-  Improvements  in  water-closets,  lavatories,  dust-bins, 

and  public  and  domestic  conveniences. 

975.  James  Fenton,  Low  Moor.  Bradford— Improvements  in  safety-valves. 

97G.  James  Hamilton,  New  York,  U.S.  —  Improvements  in  machinery  for  crushing 
quartz  and  other  substances. 

977.  William  R.  Palmer,  New  York,  U.S. — Improvements  in  the  construction  of  spike 

thrashing  machines,  whereby  all  liability  to  and  danger  of  accident  in  their  use  is 
removed  and  prevented,  and  hy  which  the  grain  is  cleaned  from  chaff,  smut,  &c, 
at  the  same  time  it  is  being  thrashed. 

978.  John  Clarke,  Leicester— Improvements  in  knitting  machinery. 

Recorded  May  2. 

9S0.  William  Ilutton,  Portland-town— An  improved  machine  for  the  manufacture  of 
bricks. 

9RI.  Jos.  Mayer,  Burslera,  and  John  D.  Kind,  Birmingham— An  improvement  or  im- 
provements in  attaching  door  plate*,  letters  and  figures  made  of  glass,  porcelain, 
earthenware,  or  other  vitreous  or  semi-vitreous  substance,  to  doors  and  such  other 
surfaces  as  the  same  may  be  required  to  be  attached  to. 

0S2.  Alfred  Trncman,  Swansea— Improvements  in  the  manufacture  of  sulphuric  acid 
when  roasting  copper  ores,  and  also  when  burning  sulphur  or  iron  pyrites. 

9S3.  Richard  Waller,  Leeds — Improvements  in  valves  applicable  to  steam-engines  and 
other  purposes,  and  in  apparatus  connected  with  the  same. 

054.  William  E.  Newton,  GG  Chancery-lane — Improvements  in  moulding,  preparing,  and 

finishing  articles  and  fabrics  made  of  compounds  of  caoutchouc,  gutta  percha,  and 
other  substances. — (Communication.) 

055.  Carlo  Minasi,  Brecknock-place,  Camden-town  —  Improvements  in  apparatus  for 

hatching  eggs,  and  for  raising  or  rearing  the  young  when  first  produced. 

056.  Robert  J.  Mary 'on,  37  York-road,  Lambeth— Certain  improvements  in  the  construc- 

tion and  manufacture  of  anchors. 
937.  Guillaume  Die,  Paris,  and  1G  Castle-street,  nolborn— Certain  improvements  in  the 
manufacture  of  tracing  cloths  and  tracing  paper. 


988.  Desire"  Plisson,  Paris,  and  16  Castle-street,  Holborn— Certain  improvements  in 

chemical  condensing  apparatus. 

989.  Leon  Glukman,  Dublin— Improvements  in  effecting  electric  communications  in 

railway  trains  and  vessels. 

990.  Benjamin  Bishop  and  Joseph  Dyer,  Birmingham— Improvements  in  the  manufac- 

ture of  stop-butts  and  other  hinges. 

Recorded  May  3. 

001.  Thomas  Main,  Glasgow— Improvements  in  steam-engines. 

992.  John    Henry  Johnson,    47   Lincoln's-inn-fields,  and    Glasgow— Improvements   in 

lathes  for  turning  wood  and  other  materials.— (Communication  from  Albin 
Warth,  New  York.) 

993.  William  Westley  Richards,  Birmingham — Improvement  or  improvements  in  load- 

ing certain  kinds  of  fire-arms. 

994.  Auguste  Edouard  Loradoux  Bellford,  16  Castle-street,  Holbom — Certain  improve- 

ments in  grinding  mills. — (Communication.) 

995.  Eugene  H.  Rascol,  Catherine-street,  Strand — Improved   connection  for   driving 

straps,  bands,  or  belts. — (Communication.) 

996.  Moses  Poole,  Avenue-road,  Regent's-park — Improvements   in  paving  or  covering 

the  surfaces  of  roads,  streets,  or  ways. — (Communication.) 

997.  William  Hyde  Knapp,  37  Cross-street,  Islington— Improvements  in  the  manufac- 

ture of  hats  and  bonnets. 

Recorded  May  4. 

998.  Cornelia  Mee,  Bath — An  improved  foundation  for  working  out  ornamented  designs 

or  patterns. 

999.  Edward  Barlow.  Bolton-Ie  Moors,  Lancashire,  William  Johnston,  Farn worth,  same 

county,  and  William  Slater  and  Peter  Knowles,  both  of  Bolton-Ie-Moors— Im- 
provements in  machinery  for  preparing  and  spinning  cotton  and  other  fibrous 
materials. 

1000.  Charles  Barlow,  80  Chancery-lane— Improvements  in  meters  for  accurately  measur- 

ing water  and  other  fluids  discharged  from  pipes,  sluices,  or  vessels.— -(Commu- 
nication from  Joseph  R.  Taylor,  New  York.) 

1001.  James  Nasmyth,   Patricroft,  near  Manchester— Improvement   in   the  process   of 

puddling  iron. 

1002.  John  Manley.  Chacewater,  Cornwall — An  improvement  in  ventilation,  and  in  treat- 

ing smoke  so  as  to  prevent  the  ascent  of  the  denser  particles  thereof  into  the 
atmosphere. 

Recorded  May  5. 

1003.  Henry  Stewart,  15  Baker-street,  Bedford-square—  A  pocket  protector  and  pocket. 

1004.  William  Exall,  Reading,  Berks— Improvements  in  machines  for  cutting  straw  and 

other  such  materials. 

1005.  Frank  Clarke  Hills,  Deptford— Improvements  in  the  means  of  preventing  or  con- 

suming smoke  in  furnaces. 

1006.  Edwin  Ilaseler,  Wolverhampton— Improvement  or  improvements  in  ornamenting 

metals,  papier-mache,  horn,  and  shell. 

1007.  Adi-ien  Georges  Amant  Martin  and  Oasimir    Lefol,  Paris,    and  16  CaBtle-street, 

Holborn — Certain  improvements  in  the  manufacture  of  iron  wheels. 

1008.  Antoine  M.  P.  Barbette,  Paris,  and  4  South-street,  Finsbury— Improvements  in  the 

manufacture  of  brass-topped  nails. 

1009.  Joseph  Wonfor,  40  Bridge-street,  Blackfriars— Improvements  in  the  manufacture 

of  manure. 

1010.  Arthur  Warner,  11  New  Broad-street — Improvements  in  the  manufacture  of  metal 

sheets  for  sheathing  ships  and  other  vessels,  and  for  other  uses. 

1011.  Vincent  Wanostrocht.  00  Great  Tower-street — Improvements  in  the  construction  of 

cannon,  and  In  projectiles  to  be  used  therewith. — (Communication.) 

Recorded  May  6. 

1012.  Thomas  W.  Gibson,  13   Thorn  as- street,  Blackfriars-road — Invention    for  making 

a  new  beverage,  intended  to  bo  called  '  Gibson's  pinerium,  or  aerated  sarsa- 
parilla.' 

1013.  Edward  John  Montagu  Archdeacon,  Walworth — An  improved  book-mark  or  index. 
1014    Bernard  J.  La  Mothe,  New  York— Improvements  in  the  construction  of  buildings. 

1015.  Josiah  George  Jennings,  Great  Charlotte-street,  Black fria-  s— Improvements  in  the 

manufacture  of  earthenware  pipes  for  drains  and  sewers. 

1016.  Bernard  Joachim   La   Mothe,  New  York— Improvements  in   the  construction   of 

railroad  cars. 

1017.  Josiah  G.  Jennings,  Great  Charlotte-street.  Black  friars— Improvements  in  appara- 

tus for  regulating  and  supplying  water  for  water-closets  and  other  purposes. 

1018.  Henry  Gregory  Drewe,  Paddin^toii — Improvements  in  obtaining  metal  from  ores. 

1019.  Richard  Waller,   Leeds— Improvements  in  engines   and   apparatus  and  means  of 

obtaining  motive  power  from  liquids,  vapours,  gases,  or  air;  parts  of  which  in- 
vention may  be  applied  also  to  ordinary  steam  or  other  engines. 

1020.  Ralph  Bulkley,  New  York — Invention  for  the  extinguishment  of  fires  in  steamers, 

•  vessels,  houses,  and  buildings  of  all  descriptions. 

1021.  Charles  Cammell,  Sheffield— Improvements  in  buffer,  draw,  and  bearing  springs 

for  railway  carriages,  and  in  the  mode  of  or  apparatus  for  making  the  same. 

1022.  John   H.  Johnson,  47  Lincoln's-inn-fields,   and   Glasgow— Improvements  in   the 

construction  of  railway  carriages.— (Communication  from  Antoine  F.  J.  Doebs, 
Toulouse.) 

1023.  John  H.  Higginbottom,  Ashby-de-la-Zoucb,  Leicester— Improvements  in  the  valves 

and  apparatus  connected  with  water-closets,  certain  portions  of  which  are  appli- 
cable as  cocks  or  valves  for  other  purposes. 

1024.  Julian  Bernard,  Regent-street— Improvements    in   machinery  or    apparatus  for 

sewing,  stitching,  or  ornamenting. 

Recorded  May  8. 

1025.  John  Jefferies,  Southwark— Certain  improvements  in  packing  for  pistons,  piston- 

rods,  pumps,  joints  of  pipes,  and  other  like  purposes. 

1026.  Carl  Piersdorff,  South-row,  Kensall  New-town — Invention  of  a  new  toy  or  aerial 

top. 

1027.  nenry  M.Naylor,  Birmingham— A  new  or  improved  instrument  for  cutting  vari- 

ous articles  of  food. 
102S   George  F   Logan,  Glasgow— Improvements  in  templates  to  be  used  in  constructing 

iron  ships,  boats,  boilers,  and  other  metallic  structures. 
1020.  George   B.  Goodman,  12  Salisbury-place,  New-road— Improvements  in  apparatus 

for  holding  together  letters,  music,  and  other  loose  sheets.— (Communication.) 

1030.  George  Thomas,  16  Osnaburg-street,  Regent's-park— Improvements   in   the  con- 

struction of  the  framework  of  upright  pianofortes. 

1031.  Theodore  Lemielle,  Bruxelles,  Belgium— Improved  apparatus  applicable   to    the 

ventilation  of  mines,  buildings,  and  other  places. 

1032.  Charles  B.  Normand,  Havre— Improved  machinery  for  sawing  wood. 

Recorded  May  9. 

1033.  William  B.  Adams,  Adam-street,  Adelphi— Improvements  in  rails  for  railways,  and 

modes  of  connecting  and  fixing  them. 

1034.  Francis  P.  Berquez,  Richmond -road,  Dalston— Improvements  in  gas-cooking  and 

heating  stoves,  and  in  generating  heat  therefor. 
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1035.  Charles  Liddell,  Abingdon-street,  Westminster— Improvements  in  moving  boats 

on  canals  and  rivers. 

1036.  Charles  Liddell,  Abio<:dou-street— Improvements  in  the  permanent  way  ofrailways. 

1037.  Alfred  V.  Newtcn,  66  Chancerv-lane— Improvements  in  the  manufacture  of  arti- 

ficial stone  for  building  and  other  purposes.— (Communication.) 
103S.  Eben  N.  Horsford,  Massachusetts— Invention  for  the  removal  of  chlorine  from 
substances  and  fabrics. 

Recorded  May  10. 

1039.  William  C.  Fuller.  Bucklersbury,  Cheapside— Certain  improvements  in  the  adap- 

tation of  india-rubber  springs. 

1040.  Pehx  A.  Sparre,  Salisbury-street,  Strand— An  improved  mode  of  preventing  the 

alteration  or  falsification  of  written  documents. 

1042.  Kees  Reece,  Athv— Invention  for  the  smelling  of  iron  by  means  of  turf  or  peat, 

simultaneously  with  the  combustion  of  the  peat  and  collection  of  the  products 
therefrom. 

1043.  "William  Williams.  Dublin— Improved  propeller. 

1044.  John  Anthouv  and  William  T.  Chafe,  both  of  Devonport— An  improvement  in 

machinery  for  the  manufacture   of  pipes   and  tubes  from  lead  and  other  soft 
metals  and  allovs. 

1045.  Joha  Lawson,  Glasgow— Improvements  in  drawing  ships  out  of  water.— (Commu- 

nication.) 

Recorded  May  11. 

1047.  Ezra  Miles,  Stoke  Hammond,  Buckinghamshire— An  improved  coupling-joint  or 

connection  for  tubing  or  other  purposes. 
104S-  Edward  Brown,  Sheffield — Improvements  in  the  manufacture  of  scissors  from  steel 

and  other  metals, 

1050.  John  Cnndy,  Carrington,  Basford,  Nottinghamshire — An  improved  reflector  globe 

or  shade  for  gas,  candle,  oil,  and  other  artificial  light. 

1051.  Warren  de  la  Kue,  Bunhill-row — Improvements  in  distillation. 

1052.  Henry  Doulton,  High-street,  Lambeth— Improvements  in  kilns  used  in  the  manu- 

facture of  stoneware,  earthenware,  and  china. 

1053.  Alfred  V.  Newton,  66  Chancery-lane  —  An  improvement  in  the  construction  of 

carriage  wheels,  and  in  the  mode  of  mounting  them  on  their  axles. — (Communi- 
cation.) 

1054.  Edward  W.  Abbott.  Regent's-quadrant— Certain  improvements  applicable  to  the 

manufacture  of  umbrellas  and  parasols,  and  cases  for  containing  the  same. 

Recorded  May  12. 

1055.  John  Piatt,  Oldham — Certain  improvements  in  apparatus  or  machines  for  forging, 

drawing,  moulding,  or  forming  spindles,  rollers,  bolts,  and  various  other  articles 
in  metal. 

1056.  Josiah  Penton  and  James  Mackay,  Chippenham — Certain  improvements  in  the 

construction  of  railway  wheels  and  tyres. 

1057.  William  Waite,  7  Gloucester- street,  Gloucester-gate,  Regent's-park — An  improve- 

ment applicable  to  the  construction  of  sewers,  drains,  and  pipes,  for  the  convey- 
ance of  sewage,  water,  or  gas. 
1C5S.  Christopher  N.Nixon,  Ramsgate — Improved  modes  of  attaching  rudders  to  floating 
vessels. 

1059.  Daniel  Campbell  and  James  Barlow,  Accrington,  Lancashire— Improvements  in 

looms  for  weaving. 

1060.  James  L.  Hoit.  4  Warwick-square,  Paternoster-row,  and  William  C.  Forster,  S4 

Hatton-garden— Invention  for  making  paper. 

1061.  Henry  Crowley,  Manchester— Improvements  in  mach:nery  for  grinding  bones. — 

(Communication  from  Carston  T.  Egeberg.  Christiania,  Norway.) 

10G2.  Moses  Poole,  Avenue-road,  Regent's-park— Improvements  in  machinery  for  split- 
ting leather.— (Communication.) 

1063.  Charles  W.  F.  Aubusson,  Warren-street,  Fitzroy-square — An  improvement  in 
ferrules. 

1O04.  Moses  Poole,  Avenue-road,  Regent's-park — Improvements  in  engraving  and  print- 
ing on  glass,  and  of  figuring  and  ornamenting  the  same. — (Communication.) 

IOCS.  Moses  Poole,  Avenue-road,  Regent's-park — Improvements  in  fire-arms.— (Commu- 
nication.) 

1066.  Anguste  E.  L.  Bellford,  16  Castle-street,  Holborn — An  improved  method  of  retard- 

ing the  process  of  decay  iu  flour,  meal,  grain,  and  other  vegetable  substances. — 
fe  (Communication.) 

1067.  Auguste  E.  L.  Bellford.  16  Castle-street,  Holborn— Certain  improvements  in  carriage 

axles  and  their  boxes.— (Communication.) 
106S.  William  K.  Westly.  Leeds — An  improved  construction  of  railway,  and  carriages 
to  be  employed  thereon,  applicable  chiefly  to  farm  purposes. 

1069.  Frederick  S.  Hemming.  Birkenhead — Improvements  in  the  manufacture  of  iron 

houses,  part  of  which  improvements  is  applicable  also  to  the  construction  of 
sheds  and  fences. 

1070.  Frederick  Smith,  York-street,  Lambeth — An  improved  arrangement  of  furnace  for 

consuming  smoke. 

1071.  Alfred  V.  Newton,  60  Chancery-lane — An  improved  mode  of  separating  granular 

substances  of  different  degrees  of  fineness.— -(Communication.) 

Recorded  May  13. 

1072.  Eugene  Barsanti  and  Felix  Matteucci,  Florence — A  new  or  improved  mode  of 

applying  the  explosion  of  gases  as  a  motive  power. 

1073.  Jerome  A.  Drien,  Patricroft,  Lancashire—  Improvements  in  machinery  orapparatus 

for  cutting  fustians,  velveteens,  and  other  similar  fabrics,  to  produce  a  piled 
surface. 

1074.  Charles  Garforth,  Dukinfield,  Cheshire — Certain  improvements  in  apparatus  to  he 

employed  in  the  construction  of  the  permanent  way  nf  railways. 

1075.  Richard  C-  Burleigh,  27  Northumberland-street,  Charing-cross— Certain  improve- 

ments in  steam-engines,  and  other  engines  worked  by  the  pressure  of  gaseous  or 
other  fluids,  which  are  also  applicable  to  pumps. 

1076.  Thomas  G.  Shaw,  Old  Broad-street— Improvements  in  apparatus  to  facilitate  the 

decanting  of  wine  and  other  liquids. 
1  77.  Henry  H.  Russell,  York-buildings,  Adelphi  — An  improved  and  ready  mode  of 
coupling,  connecting,  or  jointing. 

1078.  Henry  Y.  D.  Scott,  Queen's- terrace,  Woolwich-  An  improved  cement  applicable 

as  a  plaster,  or  for  moulding  purposes. 

Recorded  May  15. 

1079.  Joseph  V.  Henry  de  Ste.  Marie,  Paris— Certain  improvements  in  the  means  and 

apparatus  for  fixing  capsules  on  bottles,  vessel^,  or  flagons. 

1080.  Louis  F.  Saugrin,  Paris,  and  4  South-street,  Finsbury— Improvements  in  apparatus 

for  the  production  of  stereoscopic  and  photographic  pictures. 

1081.  Richard  A.  Broom  an,  166  Fleet-street— Improvements  in  the  manufacture  of  wheels 

for  railway  carriages. — (Communication.) 

1082.  Richard  Scott  and  Thomas  Rowland,  Baaford,  Nottinghamshire— Improvements  in 

machinery  employed  in  the  manufacture  of  knitted  fabrics. 

1083.  Paul  Prince,  Derby— Invention  for  retarding  railway  trains  on  the  approach  of  dan- 

ger, and  for  other  purposes. 


1054.  John  Cliedgey,  Grove,  Southwark — An  improved  manufacture  of  rollers  and  cylin- 

ders, applicable  to  various  kinds  of  machinery  where  a  smooth,  hard,  and  regular 
surface  is  required. 

1055.  William  E.  Newton,  6C  Chancery-lane— Improved  machinery  for  cutting  or  shaping 

wood  or  other  materials. — (Communication.) 

Recorded  May  16. 

10S7.  Thomas  W.  Miller,  6  Queen's  place,  Southsea,  Hants— Improvements  in  railway 
sleepers. 

10SS.  George  E.  Dering,  Lockleys,  Herts — Improvements  in  obtaining  motive  power  by 
electricity. 

10S9.  Anguish  H.  A.  Dnrant,  Tong  Castle,  Salop— Improvements  in  apparatus  for  sweep- 
ing chimneys  and  flues,  and  for  extinguishing  fires  therein. 

1090.  Thomas  W.  Miller,  6  Queen's  place,  Southsea,  Hants  —  Improvements  in  railway 

sleepers. 

1091.  George  Manwaring  and  William  A.  Sum  me  re,  Southampton  —  Improvements  lor 

supplying  water  for  water-closets,  for  the  flushing  of  drains,  and  for  general 
purposes. 

1092.  James  P.  Baker,  Chillington  Colliery,  Wolverhampton— Improvements  in  the  con- 

struction of  railway  and  other  bridges,  and  in  the  method  of  liftiug  the  same  after 
sinking. 

Recorded  May  17. 

1093.  William  Smith  and  William  B.  Hayes,  Manchester— Certaiu  improvements  in 

power-looms  for  weaving. 

1094.  Rice  Harris  and  Rice  W.  Harris,  Birmingham  — Improvements  in  the  manufac- 

ture of  articles  in  glass. 

1095.  George  Cheadle,  Wolverhampton  — Invention  of  a  new  or  improved  lubricating 

composition. 

1096.  Henry  Cornforth,  Birmingham— An  improvement  or  improvements  in  shaping  and 

ornamenting  metals. 
109S.  Alfred  V.  Newton,  66  Chancery-lane— An  improved  construction  of  tenon,  and  of 
machinery  for  forming  the  same,  applicable  to  the  manufacture  of  boxes  and  other 
analogous  uses. — (Communication.) 

1099.  Christopher  Catlow,  Clithcroe,  and  Thomas  Comstive,  Burnley,  Lancashire — Im- 

provements in  shuttles  for  weaving. 

1100.  Squire  Diggle,  Radclifie,  Lancashire — Improvements  in  looms  for  weaving. 

1101.  Lionel  J .  Wetherell,  Perceval  street,  and  Augustus  J.  Hoffstaedt,  Albion  place — 

An  improved  construction  of  pump. 

Recorded  May  18. 

1102.  William  Coulson,  Fetter-lane,  York— Improvements  in  machinery  for  mortising 

and  tenoning. 

1103.  Jonathan  Worthington,  Llancaiach  and  Gilvach  Main  Collieries,  near  Cardiff,  and 

Fennell  Allman,  9  Adam  street,  Adelphi — Certain  improvements  in  boring,  min- 
ing, and  blasting,  and  in  the  apparatus  connected  therewith. 

1104.  James  Horsfall,  Birmingham— An  improvement  or  improvements  in  the  manufac- 

ture of  wire  for  pianofortes  and  other  musical  instruments. 

1105.  John  Beads,  Pendleton,  Lancashire— Improvements  in  machinery  or  apparatus  for 

preparing,  spinning,  doubling,  and  twisting  cotton,  woollen,  silk,  linen,  or  other 

yarns, 
1107.  William  Miller,  Musselburgh— Improvements  in  bleaching  flax,  hemp,  and  other 

fibrous  substances. 
110S.  Oliver  Maggs,  Bourton,  Dorset — An  improvement  in  applying  shafts  to  agricultural 

implements  and  carriages. 
1100.  James  C.  March,  Barnstaple— Improvements  in  vices. 

1110.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  printing 

telegraphs. — (Communication.) 

1111.  John  Maclean,  jun.,  and  Thomas  Finlayson,  Glasgow— Improvements  in  the  manu- 

facture or  production  of  ornamental  fabrics. 

1113.  James  C.  Robertson,  Glasgow — Improvements  in  the  preparation  and  roasting  of 

coffee  and  other  substances. 

1114.  Joseph  Hinchliffe,  j tin.,  Damside,  near  Halifax — Certain  improvements  in  appara- 

tus for  regulating  or  governing  the  speed  of  steam-engines. 

1115.  Charles  Barlow,  S9  Chancery-lane — Improvements  in  the  manufacture  of  metallic 

capsules  for  covering  or  securing  bottles  and  other  vessels. — (Communication.) 

1116.  John  Cunningham  and  William  Ashley,  Liverpool — Improved  apparatus  for  venti- 

lating ships. 

1117.  Edouard  A.  D,  Guichard,  Paris — Improvements  in  the  manufacture  of  ornamental 

fabrics  for  decorating  walls  or  other  surfaces. 

Recorded  May  19. 

111S.  Johann  A.  Haberhauffe,  Grossrauhlingen,  Germany — Improvements  in  fire-arms 
and  projectile  weapons. 

1119.  Etienne  J.  Feuillatre,  Paris — An  improved  apparatus  for  cleansing  the  wheels  of 

carriages. 

1120.  Peter  A.  Le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris— Im- 

provements in  connecting  the  permanent  rails  of  railways. — (Communication.) 

1121.  Thomas  M,  Gladstone,  Irwell  Works,  Salford — An  improved  traverser  or  machiue 

for  shifting  railway  carriages  from  one  set  of  rails  to  another. 

1122.  Christopher  Rands,  Steam  Flour  Mills,  Shad  Thames,  Surrey— Certain  improve- 

ments in  machinery  for  regulating  the  feed  of  millstones. 

Recorded  May  22. 

1123.  Thomas  Alletson,  Moorgate-street — Improvements  in  the  construction  of  flues  and 

chimneys  for  steam-engine  boiler  furnaces  and  other  furnaces. 
1124    Kosman  Rose,  Commercial-road,  Stepney— Improvements  in  buttons. 

1125.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — Certain  improvements  in  looms 

for  weaving. — (Communication.) 

1126.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— Certain  improvements  in  piano- 

fortes.— (Communication.) 

1127.  William  Church,  Birmingham— Invention  of  a  new  or  improved  projectile. 

112S.  William  Crighton  and  Andrew  Crighton,  Manchester — Improvements  in  machinery 
or  apparatus,  technically  called  "  beaters,"  used  for  opening,  cleaning,  or  other- 
wise preparing  cotton,  wool,  or  other  fibrous  substances, 

1129.  Robert  Crossland  and  William  Holiday,  Eradford,  and  John  Heaton,  same  place- 

Improvements  in  apparatus  employed  in  the  manufacture  of  cast-metal  pipes 
or  tubes. 

1130.  John  Crossley,  Newton  Moor,  near  Hyde,  Cheshire,  and  William  Crossley,  Fails- 

worth,  Lancashire — Improvements  in  jacquard  machines. 

1131.  John  Blake,  Greenock — Invention  of  au  improved  shackle  hook. 

1132.  Robert  A.  Balbirnie,  Great  Malvern,  Worcestershire— An  improved  mode  of  mount- 

ing ships'  compasses. — (Communication.) 

1134.  William  England,  Dudley— Improvements  in  pneumatic  and  hydraulic  wheels  and 

fans. 

1135.  Louis  Sautter,  Paris— Improvements  in  lighthouses,  and  in  lamps  for  lighthouses 

and  other  places. 

1136.  Henry  S.  Rogers,  New  Oxford-street— Improvements  in  fire-arms.— (Communica- 

tion.) 
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1137.  Frederick  Clark,  King-street,  Whitehall— Improvement  in  fixing  the  spindles  of 

donr  ami  other  knobs  and  handles. 

1138.  Andre  P.  Rocbctte,  Brighouse,  Yorkshire— An  improvement  in  the  manufacture  of 

soap. 

1139.  Joseph  B.    Spencer,  Kidbrook,   Kent,   and  Arthur  J.  Mellmish  Bowater-placc, 

Greenwich— Improvements  in  photographic  apparatus. 

1140.  Robert  Oram  and  William  Oram,  Salford — Curtain  improvements   in  hydraulic 

presses. 

1141.  Charles  Bos tock.  Manchester,  and  Stephen  Greenwood,  same  place— Certain  im- 

provements in  machinery  or  apparatus  for  cleaning  and  doubling  silk. 

1142.  Thomas  Storey,  Phoenbc  Foundry,  Lancaster — Improvements  in  stench  traps. 

Recorded  May  23. 

1143.  Thomas  W.  Atloe  and  George  J.  A  flee,  Birmingham — Improvements  in   printed 

or  other  forms,  applicable  for  bankers' cheques,  orders  for  goods,  wharfingers' 
and  carriers'  receipts,  taxes  and  rate  collectors'  receipts,  and  various  other  pa- 
rochial, commercial,  or  private  purposes,  whether  such  forms  be  bound  up  into 
books  or  not. 

1144.  Frederick  Jenks,  Hands  worth,  Staffordshire,  and  Thomas  Brown,  Birmingham— 

— An  improvement  or  improvements  in  saddletrees. 
1115.  John  Biggs,  Ightham,  Kent — Improvement  in  the  mariner's  and  other  compasses, 

by  isolating  and  rendering  them  insensible  to  the  disturbing  influence  of  local 

attraction  of  iron,  steel,  and  other  bodies. 
1 1 4fl.  William  White,  Cheapside — Improvements  in  hats  and  in  hat  blocks. 

1148.  Ernest  Radigon  and  Raimond  G.  de  Grimouville,  Paris,  and  1G  Castle-street,  IIol- 

bora — Certain  improvements  in  glasses,  shades,  and  smoke  plates  used  in  gas 
and  other  lighting. 

1149.  Joseph  Kuczynski,  46  Rue  deRtvoli,  Paris — Improvements  in  preparing  baryta  and 

its  salts. 

1150.  Robert  Reyburn,  Baker-street,  Greenock — Improvements  in  refining  sugar. 

1151.  Charles  Levy,  Little  Queen-street,  Lincolu's-inn-fields— Improvements  in  weaving 

bags  and  other  tubular  fabrics. 

1152.  John  Lawson,  4  Sidmouth-street,  Gray's-inn-road—  Improvements  in  the  manufac- 

ture of  cut-pile  fabrics. 
1154.  James  Livesey,  Bury,  Lancashire — Improvements  in  machinery  for  preparing  or 
forming  slivers  of  cotton,  wool,  and  other  fibrous  materials  for  spinning  or  other 
purposes. 

1156.  Julius  Smith,  Henry-place,  Bridge-street,  and  Frank  S.  Thomas,  South -terrace, 

Walworth — Improvements  in  steering  ships  and  other  vessels. 

Recorded  May  24. 

1157.  Frederick  Lipscombe,  233  Strand— Improvements  in  guiding  ships  and  boats. 

1158.  Joseph  Lillie,  Manchester— Improvements  in  looms  for  weaving. 

1159.  Thomas  Clarendon,  and  Owen  J.Gilsen,  both  of  Dublin— Improvements  in   the 

means  or  apparatus  for  working  breaks  on  railway  carriages. 

1160.  Thomas  Batl,  Nottingham— An  improvement  in  manufacturing  ornamented  looped 

fabrics. 

1161.  Josiah  G.  Jennings.  29  Great  Charlotte-street,  Blaekfriars,  and  Robert  Davenport, 

Jonathan-street,  Vauxhall — Improvements  in  the  construction  of  kilns  for  burn- 
ing pottery  and  other  ware. 

Recorded  May  25. 

1162.  Edward  O.  Aston  and  George  Genmaine,  both  of  Millwall,  Middlesex— Improve- 

ments in  mariner's  compasses  to  counteract  the  effects  of  local  attraction. 

1163.  Jean  M.  Chevron.  Paris,  and  Charles  V-  F.  de  Rnulet,  same  place— Improvements 

in  textile  fabrics,  and  in  machinery  for  manufacturing  such  fabrics. 

1164.  Joseph  Harrison,  Fitzroy-square  -Improvements  in  pianofortes. 

1165.  Edward  Everall,  2  Henrietta-street,  and  Thomas  Jones,  same  place— Invention  for 

waterproofing  all  kinds  of  cloth,  clothing,  silk,  and  leather,  without  injury  to 
their  respiratory  properties,  flexibility  of  fabric,  colour,  or  appearance. 

1166.  Edouard  C.  Mantrand,  Paris — Improvements  in  the  manufacture  of  phosphorus. 

1167.  Louis  M.  F.  Doyore,  Paris,  and  4  South-street,  Finsbury— Improvements  in  purify- 

ing grain. 

1168.  John  W.  Jeakes,  Great  Russell-street— Improved  construction  of  stove  grate. 

1169.  Jiihn   Pack  ham,  68  Western-road,   Brighton— Improvements  in  boilers  used   for 

heating  and  circulating  water. 

1170.  John  M'Gaffin,  Liverpool— Improvements  in  metal  casks  and  tanks. 

Recorded  May  26. 

1171.  Allan  Livingston,  jun.,  Portobello — Improvements  in  earthenware  pipes  for  drains 

and  sewers. 

1172.  Joseph  A.  Corwin,  Newark,  America— Improvements  in  knitting  machinery. 

1173.  Gardner  Chilson,  Boston,  America— A  new  or  improved  furnace  or  heat  generator 

and  radiator,  to  be  used  for  warming  buildings  or  apartments,  or  for  various 
other  useful  purposes. 

1174.  Samuel  Sweetser,  Massachusetts,  U.  S. — Improvement  id  preparing  skins  or  hides 

for  the  application  of  tannin  thereto,  or  for  being  tanned.— (Communication.) 

1175.  Mahlon   Loomis,  Massachusetts,  U.  S. — Improvement  in  the  manufacture  of  arti- 

ficial teeth. 

1176.  William   Gossage,  Widnes,  Lancaster— Improvements   in  smelting   or   reducing 

copper  ores  and  certain  other  metallic  compounds. 

Recorded  May  27. 

1178.  Henry  Distin,  Leicester-square — Improvements  in  drums  for  musical  purposes, 

and  in  the  mode  of  supporting  and  keeping  them  in  the  required  position  when 
in  use.  — (Communication.) 

1179.  Julius  Schmoock,  Oxford-street— Improvements  in  the  construction  of  children's 

and  other  carriages  moved  by  manual  power. 

1150.  Joseph  Hipkiss,  Dudley  Port,  Stafford — Improvement  or  improvements   in  pud- 

dling furnaces  used  in  the  manufacture  of  iron. 

1151.  James  Murdoch,  7  Staple-inn,  Middlesex— Improvements  in  toy  pistols. — (Commu- 

nication.) 
1182.  William  Stensou,  jun.,  Whitwick,  Leicestershire— Improvements  in  steam-engine 
valvej. 

Recorded  May  29. 

1153.  John    Stevenson,    Graslees,    near    Elsdon,   Northumberland  —  Improvements    in 

ploughs. 

1184.  Thomas  Bazley,  Manchester— Improvements  in  and  applicable  to   furnaces,  and 

vessels  used  in  connection  therewith,  for  the  manufacture  of  glass. 

1185.  Henry  Kraut,  Zurich,  Switzerland— Certain  apparatus  applicable  to  cocks,  taps, 

and  valves. 

1186.  John  Evans,  Abbots  Langley,  Hertford — Improvements  in  the  manufacture  of  or- 

namental paper  and  paper  bands. 

1187.  Charles  J.  Pownall,   Kensington— Improvement    in   communicating  intelligence 

from  one  part  of  a  railway  train  to  another. 

1188.  Thomas  Taylor,  Ethlingly,  Notts— Improvements   in  machinery  or  apparatus   for 

distributing  manure  and  vegetable  substances. 


Recorded  May  30. 

1191.  Joseph  Ridsdale,  Minories — Improved  means  or  methods  of  communicating  between 

different  parts  of  ships  and  other  vessels. 

1192.  Francis  Mordan,  13  Frednrick-place,  Goswell-street-road     Invention   of    an    im- 

proved inkstand. — (Communication.) 

1195.  Edouard  Heinhold.  Paris,  and  16  Castle-street,  Holborn— Improvements  in  diurnal 

and  nocturnal  indicating  apparatus. 

1196.  Henry  Doulton,  High-street,  Lambeth — Improvement  in  the  manufacture  of  junc- 

tions for  sewers  and  drains. 

1197.  Michael  Scott,  Great   George-street,  Westminster— Improvements   in  joining  or 

connecting  pipes. 

1198.  Lewis  S.  Middleton,  Glasgow — Improvements  in  the  manufacture  or  production  of 

ornamental  fabrics. 

1199.  Leopold    Wertheimber,   Paris— Improvements  in  apparatus    for  preventing   sea- 

sickness. 

1200.  Hall  Colby,  New  York,  U.  S.— Improvements  in  instruments  for  taking  altitudes, 

levels,  and  angles,  which  he  designates  "Colby's  altimeter,"  or  self-adjusting 
quadrant,  or  sextant. 

1201.  Edward  Loysel,  Rue  de  G retry,  Paris — Improvements  in  grinding  or  pulverizing 

vegetable  substances,  and  in  obtaining  infusions  or  extracts  from  tea. 

Recorded  May  31. 

1202.  John  M'Farlane,  Renfrew— Improvements  in  steam  boilers. 

1204.  John  Kent,  of  11  James-square,  Notting-hill — Improvements  in  harbour  and  river 

boats  and  other  floating  vessels  ;  also  in  paddle-box  boats. 
1206.  William  E.  Wiley,  Birmingham — Improvements  in  the  manufacture  of  certain 
kinds  of  metallic  pens. 

1205.  Charles  C.  E.  Minie,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  pro- 

jectiles. 

Recorded  June  1. 

1212.  David  Duncan,  Crofton,  York— Improvements  in  railway  points  or  switches  and 
crossings. 

1214.  John  Arrowsmith,  Bilsfon— Improvements  in  steam  boilers. 

1216.  Walter  Westrup,  Old  Ford,  Middlesex— Improvements  in  the  manufacture  of 
wheat  into  flour. 

1218.  Stephen  Schwabe,  Manchester — Invention  for  making  sulphate  of  soda,  or  Glau- 
ber's salts.— (Communication.) 

1220.  Owen  Rowland,  Lloyd-square,  Middlesex — Improved  apparatus  for  damping  papers, 
labels,  and  other  like  articles. 

Recorded  June  2. 

1222.  Thomas  Greenshields,  George-street,  Derby — Improvements  in  railway  chairs. 
1224.  Benjamin  O'Neale,  Stratford- Improvements  in  locomotion  on  land  and  water,  pa'-f 

or  parts  of  which  are  applicable  to  the  raising  of  weights  and  the  working  o*" 

machinery. 
1226.  Moses  Poole,  Avenue-road,  Regent's-park — Improvement  in  cop-tnbes   for  mule 

and  other  spindles,  and  machinery  for  making  such  cop-tubes. —  Communication.! 
1228.  Isaac  Taylor,  Stanford  Rivers,  Essex— Improvement  in   producing  thin  metallic 

shells  adapted  to  printing. 
1230.  Willi  am  Wilkinson,  Nottingham — Improvements  in  stamping,  raising,  or  printing 

pa'terns  upon  leather,  textile,  thread,  cut  pile,  or  other  similar  fabrics,  previous 

to  the  stamping  and  printing. 


C§?"  Information  as  to  any  of  these  applications,  and  their  progress,  may  be  had  on  appli 
catian  to  the  Editor  of  this  Journal. 


May  10th, 

3531 

12th, 

3592 

IStli, 

3593 

23d, 

3594 

25th, 

3595 

26tli, 

3596 

June    1st, 

3597 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  lOffc  May  to  1st  June.  1854. 

C.  Weintrand,  Cheapside,—"  Cigar-case  fasfpner." 

G.  L-  Williams,  New  Bond-street,—"  Travelling-bag." 

G.  J.  Calvert,  York, — "  Kitchen-range." 

T.  Trotman,  Camden-town, — "  Scrool- guard." 

Foster,  Porter,  and  Co,  Wood-street,—"  Glove." 

T.  Trotman,  Camden-town, — "  Carriage." 

Hill  and  Sandland,  Birmingham,—"  Cotton-reel  brooch.' 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered. 


May    8th,  580  F.  Peick  and  D.  Seligson,  St.  George's  East- 

11th,  5P1  S.  P.  Keene,  Fiirnival's  Inn,—"  Purse." 

17th,  582  J.  Sberrard,  Lambeth,—"  Train-arrester." 

—  583  J.  Sberrard,  Lambeth,—"  Pocket-protector." 


'  TJmbrtlla-ribs.' 


TO  READERS  AND   CORRESPONDENTS. 

r.  C.— We  do  not  know  the  address  of  the  author  of  the  paper.  It  may  be  discovered 
at  the  India  House.  Mr.  Clayton  will  afford  all  particulars  as  to  his  machine.  The 
elliptic  rotatory  would  no  doubt  answer  very  well.  The  expense  of  the  conical  boiler 
must  be  obtained  from  a  maker,  or  from  the  patentee.  As  to  the  sawing  machinery,  our 
correspondent  had  better  communicate  with  Mr.  M'Dowall,  Johnstone,  Renfrewshire. 
None  of  Wells'  dishing  saws  have  been  made  here  yet. 

A.  K.— We  regret  that  we  cannot  publish  his  letter.  The  invention  is  brought  to  us 
as  the  actual  production  of  the  parties  whose  names  are  attached,  and  we  cannot  accept 
unsupported  allegations  to  the  contrary.  He  can,  of  course,  advertise  his  assertion,  if  he 
thinks  he  can  thus  set  himself  right  with  the  public. 

Clabemont.— There  are  many  varieties  of  g"od  mills.  We  cannot  undertake  to  re- 
commend any  particular  form  or  maker.  Get  the  catalogues  of  any  of  the  respectable 
makers,  and  select  from  them.  Multiply  the  speed  in  feet  per  minute  by  the  area  in  square 
inches,  and  by  the  pressure,  and  divide  by  33,000. 

W.  J.  S.  writes  thus— "In  connection  with  the  theory  of  attraction,  whether  of  gravi- 
tation or  magnetism,  I  cannot  conceive  how  an  atom  of  matter  can  attract  every  other 
atom  in  the  universe,  even  at  infinite  distances,  and  yet  have  no  power  of  moving  itself. 
This  question,  1  believe,  was  first  broached  by  Sir  R,  Philips,  and  I  have  not  as  yet  been 
able  to  find  anything  satisfactory  in  answer  to  it." 

J.  P.  H.— We  may  possibly  have  something  to  say  on  both  these  subjects.  Eut  we 
have  to  remind  our  correspondent,  that  the  engravings  which  he  specially  asks  us  to 
provide  would  cost  us  hundreds  of  pounds. 


Wlate  JSS. 


§  IT  I A  El -M  AGS!  BO  1 08. 

R.MORRISON,    OUSEBURN     ENGINE    WORKS,     N  EWCAST  LE  -  0  N -TYN  E 

Fill 


W.  m. 


■ 
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THE  LAW  OF  PARTNERSHIP. 

=  Existing  law  of  partnership  in  this  country 
,gj_  has  lately  come  under  discussion  both  in 
=i  Parliament  and  in  the  newspapers.  The 
subject  is  one  of  great  interest  and  national  im- 
portance. There  can  be  no  doubt  that,  under  the 
present  system,  two  weighty  evils  are  committed — 
the  sinews  of  trade  and  enterprise  are  cramped,  and 
the  working  classes  are  deprived  of  a  mode  of  in- 
vesting their  savings,  which  they  would  eagerly  adopt,  to  a  great 
extent,  if  they  could  safely  do  so.  The  law,  as  it  stands  at  present,  is 
to  this  effect.  No  one  shall  share  in  the  profits  of  any  concern,  no 
matter  how  small  his  interest  therein,  without  being  liable  to  make  good 
every  debt  and  loss  incurred  to  the  uttermost  fraction.  If  a  man  holds 
one  share  in  a  bank  with  a  thousand  partners,  and  the  bank  fails  under 
a  debt  of  £100,000,  that  solitary  shareholder  is  liable,  in  respect  of  his 
single  share,  for  the  whole  amount.  It  is  very  easy  to  understand  why,  in 
the  face  of  such  overwhelming  liability,  people  shrink  from  partnerships, 
preferring  to  allow  their  capital  to  remain  unemployed  rather  than  risk, 
not  only  it,  but  everything  else  they  have  in  the  world.  Now,  we  think 
that  no  ODe  will  contend  that  it  is  not  very  desirable  to  encourage  the 
working  classes  to  save  instead  of  to  waste — to  accumulate,  with  the 
view  of  bettering  their  condition,  in  place  of  dissipating  their  earnings, 
as  they  are  received,  on  foolish  and  debasing  objects.  If  we  give  the 
working  man  the  means  of  investing  every  ten  pounds  that  he  lays  by, 
is  it  not  holding  out  to  him  a  powerful  inducement  to  save? — and  if  he 
avails  himself  of  these  means,  have  we  not,  in  fact,  increased  his  wages 
to  the  extent  of  the  profit  which  his  little  capital  brings  him  in  ?  It  has 
been  made  clear,  over  and  over  again,  that  the  more  capital  a  country 
possesses,  the  greater  is  the  fund  to  be  divided  amongst  the  labourers ; 
but  this  is  only  true  to  its  full  extent  when  there  is  no  restriction  to  the 
investment  of  capital  in  that  country.  When  there  is  restriction  (and 
everyone  must  see  that  the  effect  of  the  present  law  is  to  restrict), 
eapital  goes  abroad  for  investment.  One  of  the  reasons  why  so  much 
British  capital  has  been  sent  to  purchase  shares  in  railways  and  mines 
in  foreign  countries,  is  this  very  one,  that  it  could  not  be  safely  invested 
at  home  with  the  same  prospect  of  remuneration.  A  double  wrong  is 
thus  wrought  upon  the  working  classes ;  they  are  not  only  deprived  of 
the  means  of  investing  their  savings,  but  the  fund  out  of  which  they  are 
paid  is  diminished.  Again,  if  we  desire  to  keep  our  position  at  the  head 
of  the  nations  of  the  world  as  manufacturers  and  merchants,  we  must 
not  keep  out  of  play  any  one  of  the  means  at  our  disposal  to  effect  our 
purpose,  nor  ought  we  to  cripple  our  powers  by  regulations  of  our  own 
making,  not  of  nature's.  In  this  race  the  strong  and  swift  will  win,  and 
the  steed  is  not  bound  to  carry  weight.  To  impose  one,  when  we  wish 
to  arrive  at  the  goal,  savours  of  irrationality. 

That  the  existing  law  is  productive  of  much  individual  hardship,  is 
known  to  all  the  world.  There  have  been  many  cases  of  joint-stock 
banks,  where  persons  possessing  a  few  shares,  having  nothing  whatever 
to  do  with  the  management,  have  been  made  liable  for  the  debts  of  the 
company,  and  have  lost,  not  only  their  original  contribution,  but  all  the 
rest  of  their  property.  Cases  are  common  where  a  person,  secretly 
famishing  capital,  and  deriving  a  share  of  the  profits  of  a  firm,  has  been 
made  liable  for  the  debts  of  the  partnership,  although  his  connection  with 
the  firm  was  not  known  until  after  the  debt  had  been  incurred.  Here  credit 
was  not  given  to  the  secret  partner,  but  solely  to  those  whose  names 
were  known,  and  yet  the  law  holds  that  he  is  liable.  In  joint-stock 
associations,  in  which  the  names  of  all  the  members  are  known,  it  may  be 
confidently  asserted  that  the  creditor  is  frequently  tempted  to  give  credit 
much  beyond  what  he  ought  to  do  in  a  fair  way  of  business,  in  the  belief 
that  he  wiil  recover  his  bill  from  one  member  if  he  does  not  from  another. 

In  this  point  the  law  does  wrong  to  the  creditor.     It  has  been  well  said, 
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that  business  is  never  well  conducted  unless  it  is  conducted  with  pru- 
dence and  foresight;  and  a  man  ought  to  give  credit  only  where  he  see3 
a  likelihood  of  repayment  from  a  business  being  well  and  prudently 
managed.  But,  under  the  present  system,  a  man  will  give  credit  to  a 
company  because  he  sees  on  the  list  some  few  persons  from  whom  he 
knows  he  can  obtain  payment,  whatever  may  be  the  result  of  the  com- 
pany's undertakings. 

Those  who  advocate  an  unlimited  liability  in  cases  of  partnership,  do 
not  argue  that  the  aggregation  of  all  available  capital  is  not  desirable,  nor 
that  the  present  law  does  not  stand  in  the  way  of  the  combination  of 
small  sums,  the  value  of  which  is  lost  when  kept  separate;  hut  they 
assert,  that  unless  we  protect  the  creditor  by  rendering  every  partner 
liable  to  the  full  amount,  we  pave  the  way  to  his  ruin,  and  in  the  end  no 
one  would  give  credit,  except  on  terms  which  would  hamper  trade  to  a, 
disastrous  extent.  In  this  form  the  objection  to  a  reform  of  the  law 
arises  from  the  old  worn-out  principle  of  protection.  It  is  said  to  be 
necessary  to  protect  creditors  against  debtors.  But  why  are  creditors 
unable  to  protect  themselves  ?  A  man  has  no  right  to  give  credit,  unless 
he  sees  a  reasonable  prospect  of  payment.  If  he  acts  upon  another 
principle,  he  ought  not  to  complain  of  the  loss,  nor  ought  the  law  to  give 
him  extraordinary  assistance  in  making  it  good.  A  person  who  joins  an 
association,  does  so  in  the  hope  of  gain  arising  from  it  in  some  shape  or 
other,  and  he  has  every  motive  for  desiring  to  see  the  enterprise  con- 
ducted to  a  successful  issue.  But  when  questions  arise  between  the 
association  and  its  creditors,  we  may  be  sure  that  it  has  failed  to  effect 
its  object,  and  that  the  contributors  have  lost  the  money  with  which  it 
was  set  afloat.  The  creditors,  then,  on  their  side,  should  have  ordinary 
assistance  in  recovering  their  money,  but  nothing  more.  Of  course,  we 
are  supposing  that  there  is  nothing  like  fraud  on  the  part  of  the  associa- 
tion. A  system  of  fair  dealing  is  before  us,  which  fails,  it  may  be,  for 
want  of  more  prudence  and  foresight,  still  without  seeking  to  cheat  others 
of  their  own.  The  charge  of  fraud  would  give  the  affair  another  aspect, 
and  the  proof  of  it  would  cause  it  to  be  judged  on  another  principle. 

In  point  of  fact,  a  relaxation  of  the  law  is  allowed  in  cases  of  railway 
and  dock  companies.  If  the  law  had  not  been  altered  for  these  impor- 
tant enterprises,  not  one  of  them  would  have  been  effected.  Think 
where  we  should  have  been  without  railways  !  Special  acts  were  required, 
it  is  true,  to  obtain  the  necessary  dispensation  in  these  cases.  But  if 
allowed  in  some  cases,  why  not  on  all,  where  men  wish  to  join  their 
funds  to  carry  out  their  commercial  projects  ?  In  other  countries,  the 
system  of  unlimited  liability  is  unknown.  The  modes  of  working  out 
that  of  limited  liability  are  indeed  different,  but  in  none  of  them  is  there 
any  desire  to  impose  a  system  similar  to  ours.  In  America,  where  the 
law  is  founded  upon  the  English  law,  they  have  abandoned  the  old  rules, 
and  adopted,  with  excellent  result,  the  one  which  we  have  been  advo- 
cating. 

In  Parliament,  nothing  has  been  done  for  the  present;  but  we  feel  con- 
fident that,  in  this  age  of  social  progress,  the  law  of  partnership  will  soon 
be  placed  upon  a  better  footing. 


STEAM  HAMMER. 
By  R.  Mokiuson,  Ouseburn  Engine  Works,  Newcastle-upon-Tyne. 
(Illustrated  by  Plate  155.) 
We  have  here  a  new  candidate  for  a  position — and  its  merits  will, 
doubtless,  obtain  for  it  a  prominent  one— amongst  the  several  existing 
varieties  of  direct-acting  steam  hammers.     It  is  the  invention  of  Mr. 
Morrison,  of  Newcastle,  who,  whilst  producing  a  most  efficient  tool,  has 
introduced  several  improvements,  rendering  it  less  liable  to  derangement, 
and  greatly  reducing  the  depreciating  effects  of  wear  and  tear.     In  steam 
hammers  which  have  the  actual  hammering  weight  attached  directly  to 
the  lower  end  of  the  steam  piston-rod,  as  is  the  case  with  the  hammers  of 
Deverell  and  Nasmyth,  the  percussive  action  of  the  blows  is  very  objec- 
tionable in  its  effects  upon  the  piston  and  rod,  causing  rapid  wear  and 
frequent  derangement.    This  practical  defect  Mr.  Condie  has  endeavoured 
to  obviate,  by  making  the  cylinder  moveable,  instead  of  the  piston.     Mr. 
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Morrison,  however,  has  marked  out  for  himself  a  path  distinctly  separate 
from  any  hitherto  attempted,  and,  besides  overcoming  the  difficulty 
alluded  to,  has  given  his  attention  to  various  other  points  of  importance, 
amongst  which  may  he  enumerated  stability  of  framing,  as  one  wherein 
he  has  been  particularly  successful. 

The  improvements  are  mainly  carried  into  practical  effect  by  sub- 
stituting for  the  hammer  block,  piston,  and  piston-rod  of  the  ordinary 
steam  hammer,  a  cylindrical  bar  of  wrought-iron  or  other  metal,  to  form 
the  acting  hammer.  On  this  bar  or  piece  of  metal,  the  working  piston, 
together  with  the  slides  for  the  perpendicular  movements,  are  forged  or  cast 
solid,  as  the  case  may  be,  the  main  length  or  extent  of  the  bar  itself  being 
truly  turned  throughout.  The  steam  cylinder  is  bolted  to  a  pair  of  plate 
standards,  stiffened  at  the  back  by  strong  ribs ;  and  the  piston  bar  works 
through  upper  and  lower  stuffing-boxes  in  the  cylinder,  whilst  it  is 
guided  by  a  T  head  at  its  upper  projecting  end. 

The  general  features,  together  with  the  other  minor  details  of  improve- 
ment, will  be  better  understood  on  reference  to  our  Plate  155,  represent- 
ing the  steam  hammer  complete,  as  arranged  for  puddling  or  forging 
iron.  Fig.  1  is  a  front  elevation,  and  fig.  2  a  side  elevation,  taken  at 
right  angles  to  fig.  1.  Pig.  3  is  a  detached  elevation  of  the  hammer  bar, 
represented  with  portions  broken  away,  to  bring  it  within  the  limits  of 
the  plate ;  and  fig.  4  is  a  plan  of  the  same  corresponding.  Pig.  5  is  a 
horizontal  section  of  the  hammer  framing,  with  the  steam  cylinder  and 
hammer  bar  in  position ;  and  fig.  6  is  a  horizontal  section  of  the  steam 
cylinder  and  framing  together. 

The  main  frame  consists  of  the  two  vertical  standards,  A,  bolted  down 
at  their  bottom-expanded  ends  to  the  foundation  plate,  b,  embracing  the 
anvil  block.  The  upper  ends  of  these  frame-pieces  are  prolonged  above  the 
steam  cylinder  level,  and  are  firmly  bound  together  by  a  stay,  c,  cottered 
into  eyes  in  the  standards.  The  steam  cylinder,  D,  is  cast  with  longi- 
tudinal flanges,  e,  set  to  one  side,  and  bolted  over  the  space  between  the 
two  frames  by  a  row  of  bolts,  passing  through  each  frame-edge,  the 
lower  end  of  the  cylinder  being  flush  with  the  crown  of  the  arch  formed 
by  the  frames  above  the  anvil  block.  The  upper  end  cover,  f,  of  the 
cylinder,  and  its  stuffing-box,  are  made  in  two  halves,  the  deep  bottom 
stuffing-box,  o,  being  solid,  and  cast  with  the  cylinder,  to  form  the  end 
cover.  The  hammer  bar,  or  piston-rod,  n,  is  in  this  instance  of  wrought- 
iron,  with  the  working  piston,  i,  forged  upon  it  at  its  longitudinal  centre, 
a  ring  groove  being  turned  out  of  the  piston,  to  receive  a  single  packing- 
ring.  The  upper  T  head,  j,  is  also  forged  in  one  piece  with  the  bar,  the 
two  ends,  k,  of  the  cross-piece  being  planed  down,  to  act  as  steadying 
guides,  by  fitting  into  the  two  parallel  vertical  slots,  l.  These  guide 
slots  are  formed  by  pairs  of  bars,  u  n,  bolted  upon  the  faces  of  the  main 
standards.  The  piston-rod  is  thus  extremely  well  guided  throughout  its 
stroke.  In  putting  the  piston-rod  in  its  place,  its  lower  end  is  passed 
down  into  the  cylinder  from  above,  and  through  the  bottom  stuffing- 
box,  until  the  piston  itself  is  fairly  inside  the  cylinder.  The  upper 
divided  cover,  F,  is  then  put  on  the  cylinder  above  the  piston,  and  the 
two  halves  are  bolted  together,  and  finally  bolted  down  upon  the  cylinder 
in  the  usual  manner.  Both  the  upper  and  lower  stuffing-boxes  are  then 
packed  and  screwed  up  steam-tight,  the  hammer  face,  o,  being  cottered 
on  nfter  the  bar,  h,  emerges  through  the  bottom  stuffing-box. 

The  valve  gearing  consists,  as  usual,  of  self-acting  arrangements  for 
opening  and  shutting  the  steam  valve  at  the  bottom  and  top  of  the 
stroke  respectively,  means  being  also  provided  for  varying  the  length  of 
stroke.  The  valve  casing  is  at  r,  behind  the  steam  cylinder,  and  be- 
tween the  main  standards,  a,  and  the  valve  is  worked  from  below  by  the 
lever,  Q,  which  is  acted  upon  by  a  spring  arranged  to  open  the  valve 
on  the  lever  being  released.  The  valve  lever,  q,  is  jointed  to  a  vertical 
rod,  working  in  eyes  attached  to  the  framing,  and  consisting  of  two  parts, 
u  s.  The  upper  part,  r,  is  formed  with  a  screw-thread,  and  is  entered 
into  an  internal  screw  in  the  lower  portion,  s,  which  is  tubular,  means 
being  thus  provided  for  elongating  or  shortening  the  rod  according  to 
the  stroke.  The  valve  is  actuated  through  the  rod,  r  s,  by  means  of 
the  spanner,  T,  which  is  struck  by  the  ascending  slide,  k,  of  the  hammer 
bar.  The  spanner,  t,  is  fixed  on  %  short  horizontal  spindle,  u,  carrying 
a  short  lever,  v,  the  point  of  which  enters  a  small  slot  formed  in  the  rod, 
R,  so  that,  when  the  spanner  is  pushed  outwards  by  the  ascending  ham- 
mer bar,  it  causes  the  rod,  r  s,  to  descend  and  close  the  steam  valve. 
The  length  of  the  hammer's  stroke  depends  upon  the  position  of  the 
spanner,  t,  and  for  the  purpose  of  varying  this,  the  spindle,  u,  is  carried 
in  a  bush,  which  slides  in  the  vertical  slot,  w,  formed  in  the  standard. 
The  spindle  is  moved  up  or  down  by  the  vertical  rod,  x,  the  lower  end  of 
which  is  screwed,  and  is  passed  through  a  nut  in  the  centre  of  a  small 
worm-wheel,  retained  in  a  fixed  collar  bearing,  and  actuated  by  a  worm 
on  the  spindle,  y,  which  last  is  provided  with  a  hand-wheel,  z.  The  same 
spindle,  v,  has  formed  upon  it  another  worm,  a,  gearing  into  a  small  worm 
wheel,  6,  which  is  formed  with  a  central  eye,  for  the  passage  through  it  of 


the  tubular  rod,  s.  The  worm-wheel  turns  this  rod,  so  as  to  screw  the  top 
rod,  H,  in  or  out,  by  means  of  a  groove  and  feather,  thus  not  impeding  its 
vertical  movements.  By  turning  the  hand-wheel,  z,  the  spindle,  u,  and 
spanner,  t,  are  raised  or  lowered,  and  at  the  same  time  the  rod,  r  s,  is 
elongated  or  shortened  in  an  equal  degree,  so  as  always  to  maintain  the 
same  position  relative  to  the  spanner,  t,  and  in  order  that  this  last  may 
have  the  same  action  upon  the  valve  lever  in  whatever  position  it  may 
be  vertically.  When  the  steam  valve  is  shut  in  the  manner  described, 
it  is  kept  so  until  the  descent  of  the  hammer  bar  by  means  of  a  catch 
acting  on  a  collar  formed  on  the  tubular  piece,  s.  This  catch  is  thrown 
out  by  the  percussion  of  the  hammer's  blow,  at  whatever  point  the  blow 
may  take  effect,  according  to  the  thickness  of  the  work  upon  the  anvil. 
The  means  by  which  this  is  effected  consists  of  a  bar,  c,  indicated  by 
dotted  lines  in  fig.  1,  and  jointed  to  upper  and  lower  crank  levers,  d, 
vibrating  on  pins  projecting  from  the  framing.  The  other  ends  of  the 
lever,  d,  are  jointed  to  a  vertical  rod,  e,  passing  down  to  a  short  lever 
fixed  on  the  spindle,  /,  which  carries  the  catch  before  referred  to.  The 
cross-head,  J,  of  the  hammer  bar  carries  a  small  weighted  kicker — not 
represented  in  the  plate — which  strikes  against  the  bar,  c,  on  the  descent 
of  the  hammer  bar,  being  caused  to  do  so  by  the  momentum  of  the  fall 
and  shock  of  the  blow.  This  action  depresses  the  rod,  e,  and  putting 
the  catch  off  the  collar  of  the  rod,  s,  allows  the  spring  to  raise  the  latter, 
and,  at  the  same  time,  open  the  steam  valve,  so  as  to  lift  up  the  hammer 
for  a  fresh  stroke.  The  valve  lever,  q,  has  a  handle  formed  upon  it,  in 
order  that  it  may  be  worked  by  hand. 

With  the  working  piston,  piston-rod,  and  hammer  in  one  solid  piece, 
the  liability  to  fracture  and  derangement  of  the  details  is  very  much 
diminished,  whilst  the  hammering  blows  are  of  superior  solidity  and 
effect ;  and  the  bolting  of  the  steam  cylinder  between  the  frame  standards, 
at  the  junction  of  the  arch,  immediately  above  the  anvil  or  working 
level,  provides  a  most  powerful  stay  for  tyeing  the  frames  well  together, 
and  preventing  all  lateral  springing.  Hence  the  hammer  face  is  most 
accurately  directed  down  upon  its  work,  and  shoulders,  collars,  and  other 
projections  can  be  hammered  down  with  certainty  to  their  intended  size 
and  form,  by  means  of  the  side  of  the  hammer. 

The  position  of  the  steam  cylinder  in  front  of  the  standards  is  also  of 
great  importance  in  this  arrangement,  as,  when  the  hammer  is  actually 
between  the  frame-pieces,  the  mass  of  material  under  the  hammer  must 
be  angled  before  it  can  be  swaged,  and  if  it  cannot  be  angled,  the  ope- 
rating workman  must  necessarily  stand  between  the  frame-pieces ;  but, 
in  the  present  plan,  the  hammer  is  quite  clear  of  the  framing,  so  that 
the  forgeman  can  sway,  shape,  or  cut  any  work  he  may  have  under  the 
hammer,  without  the  necessity  of  standing  at  all  beneath  the  framing 
arch. 

A  35  cwt.  hammer  of  this  kind,  with  a  clear  fall  of  3  feet  6  inches,  is 
now  in  operation  at  the  Ouseburn  Engine  Works. 

THE  ARCHITECTURAL  MUSEUM. 

S  we  are  on  all  sides  prying,  with  no  little 
-  curiosity,  into  the  past,  as  being  (what 
we  now  know  it  to  be)  that  veritable 
mirror  in  which  alone  we  may  find  re- 
flected the  future,  it  is  not  singular  that 
every  little  relic  of  art  and  of  no-art  is 
sought  for  and  treasured  up  with  infinite 
gratification.  There  must  be  wisdom  in 
all  this,  although  we  may  not  see  it.  Why 
should  ancient  deformity  be  for  ever  asso- 
ciated with  ancient  beauty?  We  deny 
that  it  is  so,  answers  the  archaeologist. 
Go  round  the  storehouses  in  all  the  world, 
and  you  will  see  that  beauty  and  de- 
formity are  not  only  not  associated  to- 
gether, but  are  constantly  apart — things 
separated  the  one  from  the  other  as  certainly  in  the  works  of  man  as 
they  are  in  the  works  of  God.  The  rejoinder  is  unanswerable.  Do 
we  not  all  admire  both  the  earlier  and  later  forms  of  so-called  Gothic 
architecture,  and  do  we  not  all  decry  the  statuary  with  which  our  build- 
ing bishops  of  former  days  would  decorate  their  noble  temples  ?  The 
truth  is,  that  use  and  ornament,  although  essentially  distinct  in  them- 
selves, may,  as  the  Greeks  proved  to  us,  so  unite  together  as  to  enhance 
each  other's  charms;  and  the  additional  truth  is,  that  our  medieval 
artists  displayed  only  a  manly  attempt  at  this  union,  rather  than  effected 
it  with  complete  success.  We  say  they  displayed  a  "  manly"  attempt, 
because  it  is  impossible  to  look  upon  some  specimens  of  their  sculpture 
of  the  human  form  (the  noblest  decoration)  without  feeling  the  effects 
of  great  power  of  expression.     Simplicity  was  their  forte,  and  in  simpli- 
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city  reigns  a  moral  grandeur  which  can  hy  nothing  else  be  exceeded. 
This  virtue,  which  they  attained  to  in  many  of  their  performances,  was, 
however,  the  result  of  instinct  rather  than  of  intention.  Hence  the 
examples,  infinitely  varying  in  power,  which  are  met  with,  and  hence 
also  the  charming  grace  (because  incommunicable)  which  characterizes 
some  few  of  their  better  works. 

However  we  may  connect  in  our  own  minds  the  ideas  of  architecture 
and  architectural  ornament,  it  becomes  gradually  more  and  more  obvious, 
as  we  turn  over  the  edifice-pages  of  medieval  times,  that  use  then  had 
almost  resolved  itself  into  ornament,  in  which  the  use,  nevertheless, 
abundantly  existed.  The  slender  associated  pillars,  crowned  with  their 
ever-varying  foliaged  capitals,  the  arched  mouldings,  the  bosses  (appearing 
miraculously,  at  the  same  time  the  least  supported,  and  assuring  the  mind  of 
undecaying  support),  the  windows,  the  mullions,  the  canopied  niches,  the 
buttresses,  the  corbels,  the  crockets,  and  finials,  all  cling  to  us  from  first  to 
last,  and  it  is  only  after  an  effort  that  we  recur  to  the  utility  to  which  they 
all  minister.  This  profusion  of  ornament  itself  demonstrates  the  per- 
fection to  which  the  greater  part  of  it  had  attained.  Such  a  mass, 
had  it  been  of  low  or  even  of  mediocre  workmanship,  could  never  have 
existed.  East,  west,  north,  and  south  of  its  origin  it  flourished.  There 
was  something  in  its  lights  and  shades,  in  its  waving  lines,  and  even  in 
its  strange  and  unhallowed  freaks  of  fancy,  which  attracted  all  men  to 
it,  and  still  attracts  all  who  can  go  through  a  little  instruction  towards 
the  admiration  of  it.  For,  confessedly,  there  is  an  "  art"  in  this  "  love," 
which,  the  more  thoroughly  it  is  conquered,  the  more  thoroughly  does 
appreciation  follow.  Some — and  the  number  is  increasing  daily — have 
delved  into  this  mine  of  the  dark  ages,  and  have  no  reason  to  regret  lost 
time.  One  natural  consequence  in  this  accumulating  age,  is  the  attempted 
preservation  from  demolition  of  the  slightest  markings  of  a  hammer  and 
chisel  either  in  wood  or  stone.  Everything  is  collected,  good  and  bad. 
What  is  not  capable  of  being  upheld  as  an  example  to  imitate,  is  raised 
into  a  fact  of  history — the  latter  being  not  the  less  important.  Hence 
never-ending  journeys,  and  descriptions,  and  drawings,  and  models. 
What  we  cannot  all  possess  in  its  uniqueness,  we  still  may  all  keep  to  be 
admired  near  us  in  a  copy  or  a  cast ;  and  while  we  acquire  new  wisdom 
and  inspiration  from  these,  we  willingly  allow  our  imaginations  to  be 
amused,  if  not  really  instructed,  by  contemplating  the  defoimities  to 
which  we  have  above  adverted,  and  those  other  blemishes  which  remain 
visible  in  the  unnatural  distortions  of  the  human  form,  with  their  un- 
earthly and  unheavenly  colours  in  glass. 

Such  tastes,  for  good  or  for  evil,  have  proved  themselves  very  largely 
to  exist  in  our  country.  The  metropolis  abounds  with  evidences.  AVe 
can  scarcely  pass  along  one  street  now,  but  what  at  hand,  or  within  eye- 
glance,  some  noble  or  ignoble  pile  of  Gothic  architecture  either  delights 
us  or  lores  us.  Simple  modifications  of  common  things  of  old — in  many 
cases,  very  simple  indeed — loom  along  our  pathway,  instead  of  repro- 
ductions of  the  beautiful  developments  of  the  early  time.  A  poverty  in 
general  idea,  is  as  plainly  visible  as  the  absence  of  richness  in  detail. 
We  seem  to  be  acting  in  a  manner  precisely  converse  to  that  in  which  our 
ancestors  acted.  They  strove  nobly  in  the  onward  path  to  associate 
painted  and  sculptured  forms  of  our  species  as  the  noblest  ornaments  to 
their  edifices;  we  appear  to  be  struggling,  or  straggling,  back  towards 
the  half-way  house  which  they  had  reached,  and  this  seems  to  be  our 
goal.  But  for  some  sense  of  the  magnitude  of  the  sin  which  in  some 
minds  we  should  be  deemed  to  be  committing,  we  should,  without  any 
hesitation  whatever,  declare  it  to  be  our  opinion,  that  the  so-called 
Gothic  style  of  architecture — early  English — perpendicular — florid — call 
it  by  what  successive  name  it  acquired  as  you  please — is  not,  and  never 
was,  suited  to  be  associated  with  the  human  form  as  ornament.  Let 
anyone,  unprejudiced  by  orthodox  teachings,  and  free  to  speak  his  senti- 
ments, contemplate  that  richly-deeorated  stone-screen,  consisting  entirely 
of  ornament,  made  up  of  elaborated  crockets  and  finials,  relieved  by  its 
projections  and  recesses,  and  say  if  it  do  not  bear  the  palm  away  from 
that  other  one,  which  appears  but  as  a  framework  to  that  double  row  of 
crowned  kings,  who  stand,  without  one  line  of  grace  in  any  of  their 
contours,  within  those  sentry-box  niches.  In  the  present  state  of 
things,  this  opinion,  we  know,  is  downright  heterodoxical.  We  may 
stand  in  a  minority  of  one,  but  we  are  coDSoled  by  reflecting,  that  a 
minority  of  one  has  occasionally  been  a  very  important  minority  in  this 
world's  affairs,  whether  they  have  related  to  a  plain  fact  in  physics,  or  a 
fact,  if  not  so  plain  a  fact,  in  morals. 

Separating,  as  we  have  above  suggested,  the  teachings  of  the  antique 
relics  referred  to,  into  (1)  examples  for  imitation  and  suggestion  of  prin- 
ciple, and  (2)  connecting  points  of  history — a  part  of  the  grand  epic  of 
the  universe — we  are  rejoiced  to  be  able  to  notice  the  institution  whose 
name  heads  this  article.  But  "  The  Architectural  Museum,  Cannon  Row, 
Parliament  Street,  Westminster,"  although  a  very  long  name  and  de- 
scription of  it3  habitat,  does  not  furnish  a  very  intelligible  idea  of  its 


character.  Those  of  our  readers,  too,  must  be  virtuosi  indeed,  who  can 
first  find  out  this  said  Cannon  Row  itself,  and  then  poke  up  some  twenty 
stable-loft  steps,  and  roam  undisturbed  by  gloom  along  a  series  of  actual 
lofts,  crowded  with  casts  of  medieval  delights.  Such  is  the  existing 
embryo  of  an  institution  which  promises,  on  many  accounts,  to  be  endur- 
ing and  progressive. 

The  object  of  the  undertaking  (we  quote  from  the  prospectus)  is  to 
supply  a  want  which  has  been  the  chief  cause  of  the  deficiencies  of  our 
artist-workmen,  or  those  workmen  who  are  engaged  in  carrying  out  the 
more  artistic  portions  of  architectural  works,  as  compared  with  the  same 
class  of  workmen  in  some  other  countries.  The  disadvantage  under 
which  they  labour  is  this — that  they  are  seldom  so  situated  as  to  have 
facilities  for  referring  to  ancient  works  containing  the  finest  specimens 
of  their  respective  arts,  and  can  afford  neither  the  time  nor  the  money 
for  visiting  them ;  and  though  nature  itself  should  be  the  groundwork  of 
all  decorative  art,  our  workmen,  through  not  being  conversant  with  the 
works  of  other  times,  in  which  that  principle  has  been  so  nobly  acted 
upon,  lose  one  great  means,  not  only  of  acquiring  artistic  skill  and  sen- 
timent, but  of  rightly  appreciating  the  beauties  of  natural  objects  and 
their  just  use  in  art.  The  purpose,  then,  of  this  institution  is  to  bring 
within  the  reach  of  our  artist-workmen  more  objects  of  study,  which  they 
had  not  otherwise  the  means  of  visiting. 

A  conversazione  took  place  at  the  rooms  of  the  Museum  on  Thursday, 
the  29th  of  June,  when  they  were  crowded  to  overflowing,  very  satis- 
factorily demonstrating  the  increasing  interest  which  the  objects  in 
view  are  creating.  A  simultaneous  meeting  of  the  committee  took  place, 
at  which  the  Right  Honourable  the  Earl  de  Grey,  K.G.,  presided.  A 
very  pleasant  report  of  progress  was  read  by  G.  G.  Scott,  Esq.,  the 
treasurer,  to  whom,  we  believe,  the  public  are  indebted  for  the  original 
idea  of  the  Museum,  and  much  of  its  present  success,  and  after  a  speech 
from  the  president  of  the  evening,  who  is  at  the  same  time  the  president 
of  the  society,  the  ladies  and  gentlemen  amused  themselves  with  inspect- 
ing the  many  interesting  articles  arranged  in  the  Museum,  or  collected 
together  for  the  special  evening's  gratification. 

The  Museum  numbers  already  between  6,000  and  7,000  specimens  of 
plaster  casts,  many  of  them  of  very  elaborate  form  and  of  large  calibre,  and 
all  more  or  less  interesting  from  intrinsic  merit  or  known  original  position. 
It  also  comprises  many  specimens  of  ancient  stained  glass,  woodwork,  and 
encaustic  tiles,  about  750  seals,  and  1,500  rubbings  of  brasses.  A  large 
number  of  photographs  shoulij  likewise  be  mentioned,  and  some  good 
books  on  ornamentation,  which  are  destined,  we  trust,  to  commence  a 
good  and  useful  library.  We  understand  that  arrangements  have  been 
made  for  supplying  copies  of  the  different  specimens  in  the  collection, 
when  required,  to  provincial  societies,  art-workmen,  and  others  needing 
them,  at  as  moderate  a  charge  as  will  pay  the  expense  of  their  pro- 
duction only. 

The  committee  deserve  great  praise  for  the  pains  they  are  evidently 
taking  towards  making  the  Museum  what  the  originators  intended  it  to 
be,  a  real  school  of  art  of  the  first  class  to  ordinary  workmen ;  and  the 
published  regulations  offer  many  inducements  for  them  to  take  advan- 
tage of  the  benefits  thus  offered  to  them.  One  of  these  is  the  very  low 
sum  fixed  for  annual  subscription,  to  enable  the  student  or  workman  to 
participate  in  the  advantages  held  out  to  him ;  and  another  (a  very  im- 
portant one  indeed)  consists  in  opening  the  Museum  of  an  evening,  when 
alone  workmen  especially  can,  after  the  routine  of  labour  for  the  day  is 
over,  profit  by  the  treasures  here  collected  together  for  their  especial 
instruction. 

We  shall  watch  with  interest  the  progress  of  this  young  society,  and 
hope  it  will  continue  long  under  the  management  of  the  present  autho- 
rities, who  have  so  timely  instituted  it,  and  so  ably  demonstrated,  in  a 
very  short  period,  how  important  its  results  are  likely  to  be.  It  at  pre- 
sent constrains  our  respect  and  good-will. 

Since  this  article  was  written,  we  have  been  exceedingly  gratified  at 
a  meeting  of  the  members,  to  which  workmen  were  invited.  Such 
blending  of  the  classes  does  much  good  every  way.  Its  very  object— 
the  endeavour  to  raise  the  artisan  into  the  artist— becomes  but  a  minor 
benefit  when  viewed  in  the  truly  catholic  spirit  which  has  thus  come 
forward  and  broken  down  the  barrier  which,  somehow  or  another,  has 
been  found  to  be  set  up  between  lovers  of  excellence  with  a  thousand 
pounds  at  their  bankers,  and  those  with  not  as  many  pence.  Such  pro- 
ceedings as  these  not  only  command  but  enforce  success. 


THE  LAW  AS  TO  PATENTS  FOE  INVENTIONS  IN  SARDINIA. 

Royal  decrees,  made  the  20th  February,  1826,  and  2d  June,  1829, 
regulate  the  law  of  patents  in  the  kingdom  of  Sardinia.  A  summary  of 
them  is  here  given : — 
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Patent  privileges  are  restricted  to  the  authors  of  inventions  calculated 
to  create  or  improve  any  branch  of  industry,  and  to  the  importers  of 
useful  foreign  inventions,  such  inventions  being  new,  as  to  use,  in  Sar- 
dinia, and  not  having  been  described  in  any  printed  work. 

They  are  usually  granted  for  six,  eight,  or  ten  years. 

Applications  are  to  be  made  to  the  Home  Secretary,  and  they  must 
describe  the  nature  of  the  invention,  the  duration  required  for  the  patent, 
and  the  place  where  it  is  intended  to  work  the  invention. 

Models,  designs,  or  illustrations,  must  also  be  sent  in,  when  necessary 
to  the  clear  understanding  of  the  matter. 

The  models,  &c,  will  be  placed  in  the  custody  of  the  Royal  Academy 
of  Sciences  at  Turin,  when  the  patent  has  been  granted. 

A  period  is  fixed  in  every  patent,  within  which  the  object  of  the  privi- 
lege must  be  put  in  execution ;  and  proof  must  be  adduced  that  the 
invention  was  carried  into  effect  within  the  limited  time. 

Moreover,  proof  must  annually  be  afforded  that  the  invention  continues 
to  be  carried  into  effect,  and  specimens  of  the  manufacture  (when  the 
patent  refers  to  a  manufacture)  must  be  yearly  sent  in  to  the  Academy  of 
Sciences  at  Turin. 

In  case  the  specimens  so  deposited  afford  evidence  that  the  manufac- 
ture is  less  excellent  than  before,  the  patent  is  liable  to  forfeiture. 

Grants  of  patents  must  be  recorded,  enrolled,  and  published,  in  a 
certain  prescribed  manner,  within  six  months  from  their  date,  otherwise 
they  become  invalid. 

At  the  determination  of  a  patent,  the  invention  is  rendered  public. 

Transfers  and  assignments,  proposed  to  be  made  by  a  patentee  to  third 
parties,  must  previously  obtain  the  sanction  of  the  Government. 


PATTERSON'S  COMPOUND  ACTION  CLOD-CRUSHER. 

The  modern  "  clod-crusher,"  as  elaborated  from  the  old-fashioned 
heavy  stone  roller,  has  grown  up  to  be  a  most  important  field  imple- 
ment. The  earliest  positive  crushing  apparatus  was  introduced  by  Mr. 
Crosskill  of  Beverley,  in  1841.  This  consisted  of  a  series  of  parallel 
discs  of  iron,  strung  upon  a  centre  spindle,  so  as  to  turn  independently 
of  each  other,  each  disc  being  serrated  upon  its  working  periphery, 
and  having,  besides,  small  lateral  teeth,  to  aid  the  breaking  action.     This 

apparatus  is  re- 
Fig.  2. 


Fig.  l. 


presented  in  side 
and  edge  views, 
in  figs.  1  and  2. 
In  1848,  this 
crusher  was  in- 
geniously modi- 
fied by  Mr. 
Wheeler,  a  gen- 
tleman amateur, 
of  Wycomb, 
Bucks,  so  as  to 
be  self-cleansing 
— the  great  diffi- 
culty with  all 
prior  arrange- 
ments being  the 
excessive  adhe- 
sion of  the  soil  to 
the  working  surfaces.  Mr.  Wheeler  also  employed  independent  toothed 
discs,  but  he  took  two  different  diameters,  regularly  alternating  the  large 
and  the  small  ones  in  the  series.    This  collection  of  discs  was  brought  to 

bear  equally  and  in 
FiS- 3-  FiS-  *•  one  line   upon    the 

earth,  by  using  a 
cranked  axle,  with 
as  many  cranks  in  it 
as  discs,  the  centres 
of  the  crank -pins 
being  in  one  vertical 
line  when  the  shaft 
is  set  in  the  ma- 
chine. In  this  way 
thesmalldiscs  being 
all  set  upon  the 
lower  set  of  crank- 
pins,  and  the  large 
ones  upon  the  higher 
range,  the  working  edges  of  the  discs  all  come  to  the  same  horizontal  line 
upon  the  earth.     Figs.  3  and  4  are  respectively  side  and  edge  views  of 


this  crusher,  which  evidently  supplied  Mr.  Crosskill  with  the  material 
for  his  succeeding  arrangement. 

In  1852,  Mr.  Crosskill  changed  his  plan  to  that  of  a  similarly  alter- 
nated series  of  large  and  small  serrated  discs,  set  upon  one  straight 
shaft,  the  small  discs  being  bored  concentrically  to  run  upon  the  shaft 
as  a  dead  centre,  whilst  the  large  discs  were  made  with  a  very  wide 
central  eye,  as  in  fig.  5,  through  which  the  shaft  passed.  Thence, 
when  the  machine  stood  on  a  level  surface,  all  the  discs  came  to  the 
same  ground  line,  the  large  eyes  in  the  large  discs  permitting  the  small 
discs  to  come  down  to  the  required  point,  as  the  shaft  always  rested 
upon  the  lower  side,  for  the  time  being,  of  this  wide  eye.  It  is  hardly 
necessary  to  remark,  that  the  effect  of  this  plan  is  precisely  that  of 
Mr.  Wheeler's,  whilst  the  only  difference  in  detail  is  the  running  the 
large  discs  without  any  centres — an  arrangement  obviously  mechanically 
bad. 

In  the  present  year,  1854,  Mr.  John 
Patterson  of  Beverley  has  added  a  fur- 
ther improvement,  both  as  regards  the 
self-cleansing  and  the  actual  crushing 
action  upon  the  earth.  Mr.  Patterson 
uses  discs  of  equal  diameter  throughout 
the  series,  but  he  makes  them  to  come  in 
contact  with  the  earth  in  two  or  more 
distinct  lines,  as  regards  the  forward 
traverse  of  the  crusher,  using  a  cranked 
shaft,  or  a  straight  shaft  carrying  a 
line  of  eccentrics,  to  form  the  running 
centres  of  the  discs.  Our  annexed 
engraving,  fig.  6,  represents  a  side 
elevation  of  this  crusher,  with  the 
shafts  broken  away.  Fig.  7  is  a  plan  of  the  main  shaft,  or  axle,  with 
the  line  of  eccentrics  upon  it ;  and  fig.  8  is  a  side  or  end  elevation  of  a 
pair  of  the  oppositely  disposed  eccentrics.  The  discs,  a,  are  plain  rollers, 
each  being  bored  out  to  run  loose 
upon  a  fixed  eccentric,  b,  upon  the 
axle,  c.  The  eccentrics  are  strung 
up  side  by  side  upon  the  axle,  and 
are  bound  tightly  together  by  an 
end  nut  and  holding  washer,  by 
which  they  are  screwed  hard  up 
against  a  solid  bead  on  the  other 
end  of  the  axle.  The  eccentrics 
may  be  cast  double,  or  they  may 
be  all  separate,  a  projecting  stud 
being  cast  on  the  face  of  one  eccen- 
tric, to  fit  into  a  corresponding  re- 
cess on  the  face  of  the  next  one. 
In  the  present  example,  the 
half  of  each  eccentric  is  cast  in 
one  piece  with  the  half  of  the  op- 
positely disposed  eccentric  next  to- 

it,  the  several  pieces  being  connected  by  studs  and  sockets,  and  the  whole 
set  of  eccentrics  are  arranged  with  their  centres  in  the  same  horizontal 
plane,  being  regularly  alternated  to  the  right  and  left,  or  fore  and  aft. 
But  the  same  effect  is  producible  without  having  the  eccentrics  dia- 
metrically opposite  to  each  other,  the  discs  being  either  of  different 
diameters,  or  all  of  the  same  diameter,  with  the  eccentrics  brought 
down  to  the  same  horizontal  line.  WThen  thus  arranged,  the  crusher 
works  on  two  separate  lines  of  contact  upon  the  ground,  as  at  D  E, 
each   alternate 

disc  being  set  Fig.  7.  Fig.  8. 

back  or  for- 
ward as  re- 
gards the  line 
of  traverse  of 
the  machine. 
This  disposi- 
tion gives  a 
very    effective 

self-cleansing  action,  as  the  peripheries  of  the  series  are  continually 
rubbing  over  each  other,  an}'  point  or  portion  on  the  rim  of  each  disc 
intersecting  or  crossing  and  recrossing  the  peripheries  of  the  other 
discs,  in  lines  at  right  angles  to  the  planes  of  the  discs.  The  crush- 
ing or  pulverizing  action  is  also  improved  by  this  plan,  in  consequence 
of  the  intersection  of  the  discs  at  the  part  where  they  come  in  contact 
with  the  soil.  Without  in  any  way  increasing  the  cost  of  manufacture 
or  repair,  Mr.  Patterson  has  certainly  very  much  improved  upon  the 
efforts  of  his  predecessors. 
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AMERICAN     NOTES. 

BT  OTJK  OWX  CORKESPOXDEXT. 

Suiting  Valves  of  Locomotives— Means  of  Securing  "Wide  Fire-Boses  of  Locomotives — 
Allowance  for  Expansion— Rotatory  Valves — Escape  Valves — Forcing  Machine  for 
Railway  Work — Blind  Mortising— Plain  Mortising— Venetian  Blind  Slats— Machine 
Shaved*  Shingles — Cotton  Carding. 

The  importance  of  great  nicety  in  the  adjustment  of  the  valves  can 
scarcely  be  over-estimated  in  reference  to  any  form  of  the  steam-engine, 
and  the  precise  amount  of  lead  and  lap,  the  area  of  opening  of  the  ports 
at  every  point  in  the  stroke,  the  period  of  pre-admission,  the  position  of 
the  piston  at  the  commencement  of  the  exhaust,  the  point  of  cut-off  and 
intensity  of  blast  pressure,  are  terms  all  more  or  less  suggestive  to  those 
who  have  ever  laboured  on  the  locomotive.  These  call  to  mind  pages  of 
laborious  disquisition,  hours  of  earnest  study,  and  perhaps  of  argument, 
and  also  many  tedious  series  of  manipulations  in  the  constructing  or 
repairing  shop,  where,  with  the  aid  of  a  well-blackened  lamp,  the  con- 
ditions required  for  the  most  efficient  and  economic  operation  of  the  ma- 
chine are  carefully  and  practically  attained,  or  at  least  approximated  to. 
To  complete  the  series  of  necessary  observations,  an  indefinite  number  of 
movements  are  required  in  the  eccentrics,  and,  in  fact,  in  all  the  working 
parts  of  an  engine.  This  end  is  usually  attained  by  moving  the  engine 
by  hand,  back  and  forwards  upon  the  track,  a  manoeuvre  which  requires 
considerably  more  time  than  would  seem  theoretically  necessary,  and  is 
particularly  objectionable  on  account  of  the  space  required  on  the  floor. 
Moving  an  engine  with  large  drivers  over  a  length  only  sufficient  to 
obtain  one  complete  revolution,  consumes  a  very  considerable  space  in  a 
crowded  shop,  and  for  most  uses  a  continuously  progressing  motion  is  far 
preferable  to  the  forward  and  backward  step  usually  executed  by  the 
cumbrous  machine  to  the  slow  music  of  the  "  pinching  bar."  To  obtain 
such  continuous  motion,  and,  at  the  same  time,  to  economise  room  and 
labour,  Mr.  H.  W.  Farley,  of  East  Boston,  the  able  superintendent  of 
machines  on  the  Eastern  Railroad,  has  put  in  successful  operation,  in  his 
own  shop,  a  simple  and  very  efficient  device,  for  which  a  patent  was 
granted  to  him  in  May  of  the  present  year,  and  which  will  undoubtedly 
come  into  general  use  in  the  locomotive  shops  throughout  the  country. 
It  consists  in  placing  each  driver  on  a  roller  instead  of  on  the  solid  track, 
and  the  power  of  one  man,  applied  to  the  shaft  of  the  rollers,  gives  a 
continuous  forward,  backward,  or  a  reciprocating  motion,  as  may  be  de- 
sired. The  rollers  are  let  into  the  track,  their  upper  surface  being  level 
with  the  top  of  the  rails,  so  that  there  is  no  difficulty  in  placing  the  loco- 
motive on,  or  in  removing  it  from,  the  apparatus.  The  device  employed 
on  the  Eastern  Railroad  for  giving  motion  to  the  rollers  is  of  the  very 
simplest  kind,  consisting  of  the  direct  application  of  a  lever,  which  is 
thrust  like  a  handspike  into  sockets  in  a  third  roller  or  windlass  fixed  on 
the  same  shaft. 

Messrs.  Corliss  &  Nightingale  of  Providence,  R.I.,  introduced,  in  the 
construction  of  the  locomotive  "  Advance,"  a  year  or  more  since,  several 
novelties  of  greater  or  less  merit,  one  at  least  of  which  is  now  being  adopted 
by  other  builders.  I  refer  to  the  placing  the  equalizing  levers  below, 
instead  of  at  the  sides  of  the  fire-box,  thereby  securing  space  for  a  fire- 
box of  almost  the  whole  breadth  between  the  driving  wheels.  The  only 
space  necessary  between  the  outer  fire-box  and  the  inner  side  of  the 
wheel,  is  that  occupied  by  a  thin  frame  of  wrought-iron  and  the  fasten- 
ings thereof.  By  making  the  frames  at  this  point  of  considerable  vertical 
depth,  and  making  the  bolt-heads  thin,  or  countersinking  them  somewhat 
into  the  frame,  the  space  is  reduced  several  inches  on  each  side,  thus 
widening  the  fire-box  very  considerably,  without  involving  any  corre- 
sponding disadvantage.  In  this  connection,  it  may  be  well  to  allude  to 
a  method  of  securing  the  frames  to  the  boiler,  which  is  now  being  em- 
ployed in  a  few  shops  with  very  promising  success,  and  which  allows 
the  boiler  and  frames  to  expand  and  contract  with  changes  of  tempera- 
ture perfectly  independent  of  each  other.  If  the  main  side  frames  of 
a  locomotive,  which  now  usually  consists  of  two  strong  and  rigid  pieces 
of  solid  wrought-iron,  were  adjusted  nicely  to  the  sides  of  the  boiler,  and 
firmly  bolted  at  each  end  to  the  same,  it  must  be  evident,  that  although  all 
the  parts  will  be  free  from  strain  while  cold,  the  boiler,  when  heated,  will 
desire  to  expand  to  a  much  greater  degree  than  its  cooler  adjuncts.  It  is 
usual  to  provide  for  the  slipping  of  the  parts  upon  each  other,  by  screwing 
up  rather  lightly  on  the  bolts  at  one  end  of  the  machine,  and  takingcare 
to  make  the  holes  in  the  frame  at  that  end  either  oblong  or  somewhat 
too  large  for  a  tight  fit,  thus  allowing  the  frame  to  work  forward  and 
backward  on  the  bolts,  and  accommodate  itself  to  any  reasonable  degree 
of  expansion  in  the  boiler.  The  perfection  of  this  arrangement  depends 
upon  the  assumption,  that  a  degree  of  tightness  can  always  be  maintained 
just  sufficient  fur  the  purpose — a  degree  sufficient  to  secure  the  work, 
but  not  to  confine  the  parts  immoveably.  The  new  plan — which  may, 
however,  be  but  a  revival  of  a  still  more  ancient  device — is  to  allow  the 


frame  to  slide  freely  through  a  passage  provided  for  it  between  the  side 
of  the  fire-box  and  a  suitable  strap,  which  is  made  to  embrace  and  secure 
it.  In  other  words,  the  forward  end  is  fixed  imaoveably  to  the  boiler, 
while  the  hinder  end  is  not  bolted,  but  slides  freely  in  a  pocket  provided 
for  the  purpose  on  the  side  of  the  fire-box.  Unless  some  objection,  at 
present  unforeseen,  should  arise  from  the  too  great  freedom  of  the  frame, 
allowing  it  to  vibrate  injuriously,  in  consequence  merely  of  the  tremulous 
motion  of  the  engine,  this  plan  will  he  generally  adopted  as  the  best  and 
only  proper  manner  of  allowing  for  expansion  in  locomotive  constructons. 

The  most  prominent  peculiarities  of  the  locomotive  "Advance"  of 
Messrs.  Corliss  &  Nightingale,  are  the  "  rotatory  valves,"  which  are  con- 
structed on  the  same  general  principles,  and  nearly  in  the  same  form,  as 
in  their  most  admirable  patent  stationary  engines,  of  which  it  may  be 
sufficient  in  this  place  to  say,  that  they  are  worked  with  scarcely  any 
perceptible  resistance,  open  and  close  quickly  without  wiredrawing  the 
vapour,  exhaust  freely  under  all  circumstances,  involve  no  loss  of  steam 
in  the  valve  passages,  and  are  so  readily  variable  in  regard  to  the  degree 
of  expansive  working,  that  their  stationary  engines  are  in  every  case 
regulated  by  changing  the  point  of  cut-off,  instead  of  opening  and  closing 
the  throttle  valve.  The  objection  to  this  style  of  engine,  which  is  now 
in  very  common  use  in  all  parts  of  the  eastern  States  of  the  Union,  is, 
that  the  cut-off  is  only  variable  up  to  a  certain  point.  The  Corliss  engine, 
as  it  is  generally  termed,  having  been  the  invention  of  Mr.  George  H. 
Corliss,  the  present  head  of  the  firm,  is  considered  capable  of  variable 
expansion  up  to  about  one-half  of  the  stroke.  Below  this  point,  the 
engine  controls  itself  admirably,  regulating  perfectly,  and  using  steam 
far  more  efficiently  and  economically,  than  any  other  style  now  in  com- 
mon use ;  but,  above  this  point,  its  only  resource  is  to  follow  the  piston 
with  fresh  steam  from  the  boiler  throughout  the  whole  stroke.  Even  in 
this  awkward  predicament,  however,  the  automatic  governor,  by  giving 
steam  to  the  full  extent  allowed  by  the  cut-off,  and  occasionally  throwing 
in  a  full  stroke,  succeeds  in  regulating  with  sufficient  accuracy  for  all 
general  purposes.  In  the  locomotive,  the  degree  of  expansion  is  controlled 
entirely  by  the  hand  of  the  engineer.  One  single  specimen  only  being 
yet  constructed,  and  even  this  one  not  having  been  regularly  employed 
but  only  for  purposes  of  experiment,  the  superiority  of  this  over  the  link 
motion,  or  other  adjustable  methods  of  employing  the  ordinary  slide- 
valve,  is  less  plainly  apparent. 

To  Mr.  Holly,  an  active  engineer  in  the  employment  of  the  same  firm, 
is  due  the  invention  of  a  new  form  of  cylinder-cock,  or  rather  the  modi- 
fication and  application  of  the  "  escape- valve "  to  locomotive  purposes. 
Mr.  Holly  employs  a  valve,  opening  like  a  safety  valve,  at  each  end  of 
both  cylinders,  the  advantage  over  the  ordinary  cylinder-cocks  consisting 
chiefly  in  the  fact,  that,  like  the  escape  valve  employed  on  the  marine  en- 
gine, it  will  open  itself,  in  case  of  any  extraordinary  pressure  from  any 
source.  Fig.  1  represents  a  pair  of  cylinders  provided  with  such  escape 
valves.  In  the  bottom  of  each  cylinder,  a,  in  the  place  usually  occupied  by 
the  cylinder-cocks,  a  small 
tappet  or  poppet  valve,  b,  is 
placed,  so  as  to  open  out- 
wards. These  valves  are 
kept  in  their  seats,  against 
the  pressure  of  the  steam, 
by  means  of  the  spring,  c, 
which  is  graduated  in  its 
force  by  means  of  a  wedge, 
as  at  d  ;  and  these  wedges 
are  connected,  by  suitable 
links,  to  a  lever  under  the 
hand  of  the  engineer. 
When  the  wedge  is  so  far 
withdrawn,  that  the  pressure  of  the  spring  fails  to  balance  the  pressure  of 
the  steam  upon  the  escape  valves,  the  steam  will  blow  through  at  each 
stroke,  making  its  operation,  in  fact,  equivalent  to  the  opening  of  the  ordi- 
nary cylinder-cocks.  When,  on  the  contrary,  the  wedge  is  forced  in,  so 
as  to  retain  the  valves  with  a  force  considerably  superior  to  that  of  the 
steam,  the  cock  may  be  considered  closed,  but,  at  the  same  time,  ready 
again  to  open,  in  case  of  "  working  water,"  or  priming;  or  in  case  of  an 
extraordinary  pressure  from  any  cause.  A  somewhat  rare  though 
occasional  accident,  in  locomotive  management,  is  the  bursting  of  a 
cylinder,  or  of  a  cylinder-head,  in  consequence  of  an  accumulated 
pressure,  due  to  a  careless  closing  of  the  throttle  while  the  valve  motion 
is  reversed,  but  with  the  engine  still  going  ahead  at  a  considerable 
speed.  The  escape  valve  would  probably  do  much  to  relieve  the  cylin- 
der of  its  steam,  or  rather  of  its  compressed  air,  in  case  of  any  such 
unfortunate  blunder.  When  a  locomotive,  at  full  speed,  is  suddenly 
reversed,  it  will  continue  to  progress  onward  for  a  greater  or  less  length 
of  time,  during  which  time  the  pressure  of  the  steam  upon  the  pistons 
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will  be  either  actually  working,  or  trying  to  work,  the  wheels  upon  the 
rails  in  the  opposite  direction,  the  choice  depending  upon  what  may,  in 
general  terms,  be  denominated,  the  "  adhesion"  of  the  engine.  If  the 
wheels  revolve  backwards,  the  only  effect  is  the  abrasion  of  the  wheels 
and  the  rails — if  we  omit  to  notice  the  pyrotechnic  effect  when  the 
experiment  is  conducted  in  the  night ;  but  when,  on  the  other  hand,  the 
wheels  do  not  slip  on  the  rail,  but  revolve  in  a  direction  opposed  to  the 
valve  motion,  each  cylinder  becomes  a  double-acting  force-pump,  sucking 
in  the  atmosphere  through  the  blast  pipe,  and  pumping  it  into  the 
boiler.  These  considerations  may  serve  to  explain  the  tremendous 
pressure  which  so  rapidly  accumulates  in  and  about  the  valve  chests, 
when  the  throttle  valve  or  regulator  is  closed  under  such  circumstances. 

In  the  details  of  constructive  mechanism,  the  firm,  already  twice 
alluded  to,  have  introduced  a  forcing  machine,  worthy  of  more  general 
adoption.  The  wheels  of  carriages,  engines,  and  tenders,  are  usually 
bored  cylindrically,  or  very  slightly  tapered,  and  are  placed  on  the  axles 
only  by  the  exercise  of  a  very  considerable  force.  The  usual  method  of 
doing  this  is  by  means  of  a  simple  screw,  driven  by  the  direct  efforts  of 
a  number  of  men  acting  upon  levers.  The  effect  is  thus  accomplished 
slowly  and  laboriously,  but  with  a  degree  of  care  and  perfection  which 
has  continued  to  give  it  the  preference  over  various  contrivances,  both 
simple  and  complex,  which  have  been  devised  as  substitutes.  It  is 
desirable  to  drive  the  wheel  on,  until  it  presses  fairly  and  firmly  against 
the  slight  shoulder  which  is  left  on  the  axle.  This  is  a  matter  easier 
detected  by  the  sense  of  feeling  than  by  that  of  sight. 

The  screw  is  usually  driven  by  hand,  until  a  sudden  increase  of  re- 
sistance is  felt ;  but  when  special  machinery  is  employed,  other  means 
must  be  resorted  to.  The  writer  is  cognizant  of  a  case  in  a  western 
State,  where,  after  considerable  trouble,  expense,  and  delay,  in  fitting  up 
a  hydrostatic  press,  or  a  screw,  for  this  purpose,  the  whole  was  abandoned, 
at  least  for  a  time,  in  consequence  of  the  absolute  impossibility  of  pro- 
perly controlling  the  immense  development  of  main  strength  and  igno- 
rance which  it  displayed.  Mr.  Corliss  has  succeeded  in  making  the 
machine  not  only  indicate  the  point  at  which  the  job  is  complete,  but 
actually  to  stop  itself  at  the  moment  of  attaining  any  required  amount 
of  resistance,;  and  this  not  by  interposing  a  weak  or  slack  belt,  a  friction 
clutch,  or  the  like,  which  might  or  might  not  slip,  but  by  a  loaded  lever, 
which,  like  a  safety  valve,  rises  at,  or  very  near,  the  proper  point.  A 
train  of  gearing  is  of  course  employed,  in  conveying  the  power  from  the 
driving  belt  to  the  screw.  The  light  shaft,  which  first  receives  the 
motion  from  the  belt,  carries  a  small  spur-wheel,  working  into  a  larger 
one  on  the  next  shaft,  the  direction  of  the  motion  being  such,  that  any 
resistance  gives  the  first  shaft  a  tendency  to  rise  out  of  its  bearing. 
This  tendency  is  resisted  by  the  weighted  lever  alone,  which  performs 
that  duty  very  satisfactorily,  until  the  resistance  exceeds  a  certain 
amount,  when  it  rises  and  stops  the  machine,  either  by  allowing  the 
small  wheel  to  disconnect  itself  from  the  train,  or  by  moving  the  belt- 
shipper,  and  throwing  the  band  upon  a  loose  pulley.  The  latter  method 
is  adopted  in  the  very  powerful  and  efficient  machine  now  in  opera- 
tion. 

In  regard  to  wood-working  machinery,  I  wish,  very  briefly  and  super- 
ficially, to  notice  several  novelties,  adhering,  as  usual,  however,  to  those 
which  are  in  actual  operation.  To  commence  with  blind-mortising,  it 
may  be  as  well  to  remark,  that,  in  this  country,  the  manufacture  of 
doors,  blinds,  and  sashes,  is  carried  on  as  a  business  distinct  entirely 
from  general  carpentry,  joinery,  and  stair-building;  and  every  facility 
which  labour-saving  machinery  will  afford  is  diligently  sought  for  to 
facilitate  the  work.  Blind  slats,  with  nicely-rounded  edges,  being 
cheaply  and  rapidly  made  of  the  proper  width,  and  sawn  off  into  suitable 
lengths,  the  next  consideration  is  the  mortising  of  suitable  holes  in  the 
stile,  or  upright  side,  which  is  to  receive  it.  Two  methods  of  accom- 
plishing this  have  been  recently  introduced,  both  mechanically  beautiful, 
smooth,  and  rapid.  One  is  by  means  of  a  bit,  which  bores  a  hole  of  the 
required  depth,  and  of  a  calibre  equal  to  the  thickness  of  the  slat;  and 
then,  by  a  sidewise  movement  either  of  the  stile  or  bit,  elongates  the 
cavity  to  any  extent  desired. 

Another,  known  as  Smith's  Blind-Mortising  Machine,  executes  the 
work  in  a  manner  more  closely  analogous  to  that  of  the  common  mor- 
tising machine,  or  of  the  hand-chisel,  thrusting  forward  knives,  or 
chisels,  by  means  of  a  series  of  cams  on  a  revolving  wheel.  Two 
polished  pieces  of  iron,  of  a  triangular  section,  are  applied  together,  and 
mounted  in  guides ;  so  that,  taken  together,  they  shall  form  one  square 
prism,  of  some  two  inches  to  the  side,  as  in  fig.  2,  but  taking  care  that 
each  half  may  be  moved  indepeudently  of  the  other.  In  the  ends  of  these 
sliding  pieces  are  fixed  chisels,  a,  the  bevilled  sides  towards  each  other, 
and  each  being  of  such  length  and  form  as  to  enclose  the  mortise  de- 
sired. The  stile  having  been  placed  in  proper  position  before  these 
chisels,  a  series  of  cuts  commence,  the  chisels  being  driven  forward  first 
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singly,  and  then  simultaneously ;  the  single  cuts  having  marked  out  and 
loosened,  and  the  latter  fetching  out,  the  chip.  These  first  three  move- 
ments having  sunk  the  mortise,  smoothly  and  handsomely,  to  a  depth  of 
only  about  one-eighth  of  an  inch,  the  movements 
are  successively  repeated,  in  pretty  nearly  the  same 
order,  the  opposite  chisel,  however,  making  the 
first  blow.  These  triple  blows  are  repeated  four 
times,  so  that  the  whole  number  of  cuts  required 
for  each  mortise  is  always  twelve.  The  whole  is 
completed,  and  the  stile  moved  forward,  ready  for 
the  next  operation,  in  less  than  two  seconds,  the 
machine  stopping  ils  own  motion  when  the  stile  is 
past.  Both  machines  are  readily  set  to  any  angle, 
and  also  to  any  distance  between  the  slats  which  may  be  desired. 

For  plain  rectangular  mortising,  an  almost  endless  variety  may  be 
cited,  all  embodying  some  patentable,  if  not  decidedly  valuable  feature. 
Ingenuity  seems  to  have  been  almost  exhausted  in  devising  methods  of 
regulating  the  action  and  depth  of  cut,  but  more  particularly  in  reversing 
the  chisel.  The  chisel  is  usually  so  placed,  that  it  cuts  vertically 
downwards,  and  presents  a  narrow  side,  instead  of  a  broad  face,  to  the 
eye  of  the  attendant.  After  one  or  more  cuts  have  been  made  with  the 
bevilled  side  on  the  left,  for  example,  either  the  chisel  or  the  work  must 
be  turned  half  round.  Some  machines  necessarily  reverse  the  position 
of  the  chisel  with  each  stroke.  Others  never  reverse  by  any  self-acting 
motion,  but  the  movement  is  effected,  when  necessary,  by  the  hand.  Mr. 
H.  B.  Smith,  of  Lowell,  Massachusets,  has  quite  recently  introduced  a 
machine,  patented  in  January  of  the  present  year,  in  which  the  reversing, 
or  the  liberty  to  reverse,  is  effected  by  a  slight  movement  of  the  foot.  A 
grooved  pulley  is  attached  to  the  chisel-bar,  and  in  this,  a  round  band  is 
continually  slipping,  striving  to  reverse,  or  rather  to  continuously  drive, 
the  chisel.  This  movement  is  ordinarily  prevented  by  a  suitable  stop, 
but  a  motion  of  the  foot  releases  it,  and  allows  it  to  revolve,  in  every 
case,  just  one-half  of  a  revolution,  the  vertical  movement  of  the  chisel 
proceeding  uninterruptedly.  Several  very  admirable  varieties  of  mor- 
tising machines  are  exhibited  in  the  Crystal  Palace,  one  of  which  carries 
two  chisels,  either  of  which  may  be  worked  at  pleasure,  thus  avoiding 
the  necessity  for  reversing;  in  addition  to  which,  the  same  machine  is 
provided  with  an  auger  and  a  horizontal  chisel,  all  working  either 
together  or  separately,  as  maybe  desired.  Another,  by  Mr.  B.  H.  Otis, 
of  Syracuse,  New  York,  seems  designed  for  almost  every  variety  of  light 
work,  whether  power-mortising,  boring,  or  hub-mortising.  In  most 
machines,  the  length  of  stroke  is  invariable,  and  the  depth  of  mortise  is 
regulated  by  elevating  or  depressing  either  the  wood  to  be  cut,  or  the 
whole  of  the  working  portion  of  the  machine.  Mr.  Otis  adopts  a  different 
principle,  and  varies  the  length  of  his  stroke  by  means  analogous  to  the 
Stephenson  link-motion,  the  motion  being,  in  short,  derived  at  pleasure 
from  any  point  in  a  slotted  lever.  In  consequence  of  a  suitable  crook  in 
the  reciprocating  shaft,  the  link-block  may  be  placed  exactly  in  line 
with  its  axis,  which  position  it  instantly  assumes  when  released  from  the 
control  of  the  attendant  workman,  and  where  it  serves  to  give  no  motion 
at  all  to  the  chisel.  Another  point,  of  great  practical  importance  in  this 
machine,  is  a  device  for  relieving  the  foot  of  the  workman  from  all  the 
unpleasant  jarring  usually  experienced  in  managing  a  power-mortising 
machine.  The  pedal  movement  is,  in  this  case,  transmitted  through  a 
wedge-piece,  or  triangular  frame,  the  obliquity  of  which  is  about  equal  to 
its  angle  of  friction ;  so  that  little  or  none  of  the  violent  jerks  and  head- 
ache-producing strains,  are  transmitted  back  to  the  operator. 

Mr.  T.  G.  Stagg,  of  Jersey  city,  also  exhibits,  in  the  Crystal  Palace,  a 
machine  for  preparing  the  ends  of  slats  for  Venetian  or  "  rolling-slat" 
blinds.  Cutters,  operating  on  each  end  simultaneously,  reduce  them  to 
smooth  and  almost  burnished  pins.  The  machine  finishes  the  ends,  and 
pricks  the  sides  ready  to  receive  the  staples,  at  the  rate  of  from  15  to 
25  per  minute. 

Shingles,  for  covering  buildings,  are  sawn  by  a  variety  of  machines ; 
but  the  article  produced,  although  considerably  less  in  cost,  is  so  much 
inferior  in  quality  to  the  shingles  which  were  shaved  by  hand  from  thin 
blocks  split  for  the  purpose,  that,  in  the  opinion  of  many,  the  old-fashioned 
are  the  cheapest.  In  this  exigency,  ingenuity  has  been  taxed  to  produce 
shaved  shingle  by  machinery.  One  invention,  now  in  successful  opera- 
tion, shaves  off  the  shingle,  by  means  of  a  very  sharp  and  thin  knife,  from 
the  side  of  a  block  which  has  been  previously  steamed,  so  as  to  possess  a 
tolerable  degree  of  flexibility.  This  method  is  rapid,  and  presents  an 
elegant  surface,  but  it  is  claimed  by  many,  that  the  very  slight  splits, 
or  shakes,  which  pervade  its  whole  substance  (in  consequence  of  the 
bending  in  its  manufacture),  render  it  but  a  very  imperfect  substitute 
for  the  genuine  article.  Mr.  William  Stoddard,  of  Lowell,  Massa- 
chusetts, probably  deserves  the  credit  of  inventing,  about  two  years 
since,  the  most  perfect  contrivance  for  this  purpose  ever  devised.     In 
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his  machine  (of  which  nearly  one  hundred  have  now  been  con- 
structed), a  block,  of  proper  length,  is  laid  on  a  horizontal  table,  and 
pieces  of  little  more  than  the  proper  thickness  are  successively  riven 
off  by  a  knife  from  its  under  side.  These  pieces  are  next  forced, 
endwise,  against  the  edges  of  two  knives,  which  knives  are  gradually 
moved  towards  each  other  as  the  work  progresses,  to  give  the  proper 
taper,  or  wedge  form,  to  the  shingle.  The  article  produced  is  a  re- 
spectable substitute  for  hand-shaved  shingle. 

To  turn  to  another  class  of  machinery,  which  is  of,  perhaps,  still 
greater  importance  in  Great  Britain,  a  tolerably  full  notice  must  be 
afforded  of  the  Automaton  Top  Card  Stripper,  recently  patented  by  Mr. 
George  Wellman,  of  Lowell.  Mr.  W.  is  a  practical  cotton-spinner,  hav- 
ing an  experience  of  nearly  a  quarter  of  a  century,  and  has  laboured  for 
several  years  to  perfect  this  machine,  which  is  looked  on  with  great 
favour  by  the  cotton  manufacturers  in  that  "  city  of  spindles."  The 
object  is  to  strip  the  accumulated  cotton  from  the  stationary  card  located 
over  the  carding  cylinder.  This  is  a  manoeuvre  now  imperfectly  and 
quite  destructively  performed  by  hand-labour,  the  frequency  of  the  ope- 
ration being  made  to  depend  chiefly  upon  the  quality  of  the  cotton, 
but  averaging  as  often,  perhaps,  as  some  six  times  in  the  hour.  Mr.  W.'s 
invention — of  which  one  is  now  in  operation  in  the  Merrimack  Co.'s  Mills, 
and  for  which  several  others  are  now  in  course  of  construction — raises 
each  card  from  its  seat,  strips  it  carefully  and  delicately,  and  returns  it 
to  its  place,  as  often  as  may  be  desired,  the  speed  relatively  to  that  of 
the  card  being  regulated  at  pleasure.  As  compared  with  hand-stripping, 
it  involves,  in  common  with  all  improvements  of  the  kind,  additional 
first  cost  and  repairs  of  the  machine,  but  dispenses  with  the  labourers 
heretofore  employed  as  strippers,  performs  the  work  uniformly  and  much 
better  than  before,  makes  the  main  cylinder  require  stripping  only  about 
one-third  as  often  as  heretofore,  and  will  undoubtedly  make  the  top  cards 
and  main  cylinder  wear  twice  as  long  as  those  stripped  by  hand.  In 
addition  to  these  very  obvious  advantages,  its  motions  are  so  slow  that 
it  seems  altogether  unlikely  to  suffer  derangement  for  a  long  series  of 
years.  The  invention  may  be  applied  to  any  cards  now  in  use,  and  it  is 
so  far  self-preservative,  that,  in  case  of  any  obstruction,  it  slips  its  belt, 
and  stops  instead  of  breaking. 

Self-acting  strippers  have  been  several  times  before  invented,  and  put 
in  use  to  some  extent  in  this  country,  one  of  which,  I  think,  inverted 
each  card,  and  cleaned  it  by  a  cylindrical  stripper.  Another  device  was 
a  series  or  endless  chain  of  top  cards,  which  moved  slowly  forward  over 
the  cylinder,  and  returned  idle,  like  the  parts  of  a  "  railroad  horse-power," 
the  cards  being  cleaned  at  some  point  in  their  return.  All  these  devices 
are  believed  to  have  proved  impracticable,  on  account  of  interfering 
with  the  delicacy  of  adjustment  absolutely  necessary  in  this  species  of 
mechanism.  Mr.  Wellman's  invention  has  originated  and  been  intro- 
duced in  the  right  quarter,  and  has  received  the  hearty  approval  of 
cotton  men,  without,  it  is  believed,  a  single  dissenting  voice.  It  is 
found  expedient  to  make  the  carding  cylinders  considerably  larger  than 
usual,  say  three  feet  wide  and  four  feet  in  diameter,  as  the  automatic 
attachments  cost  no  more  for  a  large  than  for  a  small  card,  and  the 
general  expense  of  the  carding  machine  per  square  inch  of  carding  surface 
is  considerably  lessened.  Mr.  W.  has  pateuted  the  invention  in  England, 
and  contemplates  sending  one  of  his  machines  for  exhibition. 


THE  EDUCATIONAL  EXHIBITION. 

HE  venerable  Society  of  Arts  has  done 
some  service  to  England,  and  the  future 
chronicler  of  its  doings  will  have  to 
record,  among  the  best,  the  important 
exhibition  which  it  has  now  been  in- 
strumental in  producing. 

The  exhibition  was  opened  by  Prince 
Albert  in  person,  on  the  4th  of  July,  at 
St.  Martin's  Hall,  when  a  conversazione 
was  held  for  the  purpose,  and  all  the 
rooms  and  galleries  were  crowded. 
There  are  some  450  exhibitors  at  home, 
10  of  British  America,  1  of  Malta,  4  of 
the  United  States,  2  of  Prussia,  1  of  Belgium,  5  of  France,  29  of  Germany, 
3  of  Norway,  and  2  of  Switzerland.  Amidst  the  immense  variety  of 
attractions,  we  shall  probably  best  consult  our  readers'  inclination  by 
(riving  them  a  concise  synopsis  of  what  they  may  expect  to  see,  rather 
than  a  critical  examination  of  some  few  of  the  articles,  which  would  be 
all  that  is  possible. 

The  Prince  of  Wales  exhibits  some  cabinets  of  specimens  of  the  cotton 
manufacture,  of  fishes,  Crustacea,  marine  plants,  and  of  vegetable  pro- 


ductions used  in  commerce,  including  seeds,  roots,  nuts,  fibres,  barks, 
&c.  All  our  principal  educational  institutions  are  large  contributors  of 
their  various  publications,  among  which  must  be  mentioned,  the  whole 
set  of  books  prepared  under  the  direction  of  the  Commissioners  of  Na- 
tional Education  in  Ireland,  for  the  use  of  schools  in  connection  with 
their  board ;  and  all  the  articles  and  books  manufactured  and  produced 
by  the  Department  of  Science  and  Art  at  Marlborough  House,  and  sup- 
plied to  national  and  other  public  schools,  institutions,  &c. 

The  United  States  have  sent  a  very  valuable  collection  of  books,  and, 
we  doubt  not,  many  of  the  subjects  will  suggest  some  new  publications 
in  our  own  land.  Their  system  of  school  records  is  well  worth  atten- 
tion. Most  of  these  latter,  in  our  own  land,  require  simplification,  and, 
at  the  same  time,  greater  completeness.  The  Board  of  Education  of 
New  York  have  sent  several  hundred  specimens  of  results  of  school 
discipline,  in  the  shape  of  written  compositions,  and  drawings  of  all 
kinds,  by  lads  of  ages  ranging  from  seven  to  seventeen.  Their  names 
and  ages  are  given,  with  the  name  of  the  particular  school.  This  is  a 
very  interesting  series  of  performances. 

From  Belgium  we  have  actually  one  contribution,  a  pamphlet,  sent 
by  the  author,  entitled,  "  La  Memoire  des  Yeux,"  setting  forth  a  new 
system  for  teaching  design !  We  have  also  some  interesting  memorials 
of  the  Institution  of  the  Abendberg  for  Cretins,  near  Intarlaken. 
Among  those  our  readers  will  look  at,  is  a  pencil  drawing  of  the  Abend- 
berg, executed  by  a  restored  Cretin  boy. 

One  book  sent  from  Holland  is,  however,  far  more  interesting,  as 
demonstrating  the  early  high  position  attained  by  that  little  commercial 
nook  of  Europe  in  civilization.  It  is  entitled,  "  The  bicentenary  exis- 
tence of  the  training  school  for  teachers,  solemnly  celebrated  on  the  19th 
of  June,  1847,  with  several  documents,  &c,  relative  to  the  history  and 
present  condition  of  that  institution."  It  is  not  very  remarkable  that 
Holland  should  also  have  led  the  van  in  works  concerning  instruction 
and  education,  for  the  formation  and  training  of  schoolmasters  and 
schoolmistresses,  of  which  works  an  ample  store  is  here  contributed. 
From  Darmstadt  come  a  whole  regiment  of — dolls  of  all  kinds. 

Prussia,  educational  Prussia,  celebrated  all  over  the  world  for  its 
fancied  high  position  with  regard  to  education,  sends  the  following 
articles : — Two  terrestrial  globes  ;  twenty-nine  different  kinds  of  writing 
copies,  and  one  of  alphabets  of  the  various  kinds  of  writing  used  in 
Europe  ;  and  no  more  ! 

Sweden  has,  as  yet,  sent  nothing. 

This  is  not  a  very  satisfactory  list,  whether  we  regard  the  known 
diffusion  of  education,  or  the  means  by  which  it  has  hitherto  been 
attempted  to  be  effected. 

Among  the  models  is  one,  exhibited  by  Earl  Granville,  of  a  group  of 
school  buildings,  suitable  for  a  large  rural  parish,  executed  by  T.  D. 
Dighton,  Esq.,  from  plans  prepared  by  M.  R.  Hawkins,  Esq.,  the  archi- 
tect to  the  Committee  of  Council  on  Education.  The  proposed  arrange- 
ments appear  wanting  in  nothing.  The  Rev.  Henry  Moseley,  one  of 
the  inspectors  of  schools,  exhibits  a  roll  of  paper,  on  which  has  been 
printed  a  portion  of  a  map  of  Asia,  by  the  process  used  in  the  printing 
of  paper-hangings,  partly  by  rollers,  driven  by  steam-power,  and  partly 
by  hand,  with  blocks,  a  simple  and  suggestive  process  for  cheap  produc- 
tion, and  the  brightness  and  distinctness  of  the  colouring.  Professor 
Tennant's  new  geological  models  are  executed  with  his  well-known 
powers.  Mr.  Hughes'  writing  machine  for  the  blind — for  which  a  prize 
medal  was  awarded  at  the  Great  Exhibition — is  deserving  of  repeated 
expression  of  our  high  commendation.  These  are  examples  picked  out 
hap-hazard  ;  but  our  readers  will  be  able,  in  some  measure,  to  conceive 
the  attempt  at  completeness  of  the  exhibition,  by  learning  that  the  fol- 
lowing, among  an  immense  variety  of  other  things,  are  shown  : — ■ 

Copies  for  writing ;  Arithmetical  frames ;  Maps  of  all  kinds,  and 
sizes,  and  prices,  in  the  "  Atlas,"  or  loose  sheets ;  Copies  for  drawing, 
and  all  drawing  and  colouring  materials ;  Drawings  of  plans,  maps, 
architecture ;  Some  ingenious  apparatus  for  showing  perspective ;  Dia- 
grams of  all  kinds  ;  Sets  of  cheap  diagrams,  for  lectures;  Drawing  instru- 
ments ;  Mr.  George  Field's  well-known  little  machines,  exhibiting  the 
laws  relating  to  colour;  Needlework,  by  pupils  of  ragged  and  other 
schools ;  Cabinets  of  specimens  illustrative  of  object  lessons  in  the  min- 
eral, vegetable,  and  animal  kingdoms ;  Microscopes,  and  other  optical 
instruments ;  Lead  and  slate  pencils,  globes,  chalks,  slates,  black-boards, 
orreries  ;  Folding  drawing  models  (not  long  introduced,  and  not,  perhaps, 
very  worthy  of  extended  use,  when  as  simple,  natural,  or  ordinary  objects, 
of  equal  size,  may  be  placed  before  the  eye)  ;  and  Models  of  Jerusalem, 
&c.  There  is,  however,  a  great  deficiency  in  geographical  models, 
which  form  so  amusing  and  instructive  a  means  of  knowledge  in  home 
education.  Sectional  models  of  steam-engine,  &c. ;  Various  working 
models  of  the  common  pump,  diving-bell,  &e.,  form  interesting  articles. 
Of  amusements  and  good  toys   (which  are  important  things  in  their 
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way*)  there  are  but  few,  such  as  spelling  games,  numerical  games, 
printing  presses,  boxes  of  tools,  magic  lanterns,  boxes  of  buildings,  Noah's 
arks,  earth  with  inhabitants,  specimens  of  the  camera  obscura.  kaleido- 
scopes, magnetic  toys,  &c. ;  Mosaic  toys,  and  the  new  patent  architec- 
tural Brighton  toy,  which  will  no  doubt  become  a  favourite.  A  large 
collection  of  plaster  casts,  as  subjects  for  the  draughtsman  or  modeller, 
are  also  exhibited ;  as  also,  all  means  and  appliances  for  the  instruction 
of  the  blind  and  of  deaf  mutes,  with  many  articles  exceedingly  well  and 
wonderfully  executed  by  both  of  these  unfortunate  classes.  Two  draw- 
ings, one  of  "foliage,  fruit,  and  flowers,"  and  the  other  of  "hops," 
with  articles  of  household  use  and  wearing  apparel,  are  exhibited  by 
the  Asylum  for  Idiots.  It  is  stated  that  the  drawings  were  executed  by 
an  imbecile,  who  has  been  under  training  four  years,  and  some  of  the 
other  articles  by  inmates  who,  on  entering,  were  unfitted  for  any  of  the 
duties  of  life. 

Among  the  curiosities  to  many,  will  be  found  a  copy  of  Dr.  Gill's 
Commentary  on  the  Scriptures,  the  whole  of  which  was  set  in  type  by 
Irish  boys,  who,  previous  to  commencing  the  work,  had  never  seen  a 
press.  It  was  printed  at  the  Industrial  School,  Bonmahon,  county 
AVaterford.  Articles  of  clothing,  including  school  uniforms,  by  the  boys 
of  the  Eoyal  Military  Asylum.  Working  model  of  a  steam-engine, 
made  by  a  lad  formerly  in  the  Clapbam  Parochial  School.  The  fly-wheel 
formerly  belonged  to  a  chimney-jack,  the  connecting-rod  was  made  out 
of  a  poker,  and  the  four  uprights,  out  of  a  pair  of  tongs.  A  loaf  of  bread, 
made  by  a  girl,  "  aged  12  years  and  6  months,"  in  the  Lawton  (Cheshire) 
Industrial  School.  Specimens  of  cutting  out  in  paper  by  the  hand, 
executed  by  the  girls  in  the  model  school  of  the  British  and  Foreign 
School  Society,  from  their  own  idea  and  taste.  A  pair  of  garters  knitted 
by  a  little  girl  with  one  arm  ;  and  some  dolls,  bedsteads,  and  other  dolls, 
house  furniture,  made  upon  a  new  principle  !  exhibited  by  the  Ragged 
Schiiul  Union. 

Here,  too,  are  many  varieties  of  the  less  expensive  musical  instru- 
ments, such  as  harmoniums,  harmonics,  accordions,  and  concertinas — 
all  very  good  in  their  way  as  harmless  amusements  for  our  youngsters  : 
a  very  science  in  itself,  if  properly  considered.  While  the  more  essential 
things,  such  as  desk  and  form  standards,  and  school  clocks,  have  not 
escaped  attention. 

Of  the  books  in  general,  of  course,  nothing  can  be  said  ;  but  we  trust 
that  many  of  the  mere  titles  of  those  of  foreign  contributors  will  suggest 
much  for  the  improvement  of  our  own  stock.  Among  the  home  contri- 
butors in  this  department,  both  from  the  extent  and  value  of  their  publi- 
cations, the  ancient  and  respected  firm  of  Longmans  &  Co.  stand  first. 
Nearly  nine  pages  of  the  catalogue  are  filled  with  the  titles  of  their 
educational  publications,  which,  from  the  large  range  of  subjects  and  the 
world-wide  celebrity  of  most  of  the  writers,  almost  deserve  a  nation's 
gratitude.  Messrs.  Varty  and  Owen's  list  is  also  a  long  one.  Among 
the  books  may  be  noticed  some  in  a  kind  of  shorthand  for  the  blind, 
originating  with  the  late  Mr.  Lucas  of  Bristol,  and  owing  its  perfection 
much  to  the  labours  of  the  Rev.  J.  W.  Gowring.  We  are  told  that  the 
whole  of  the  Scriptures,  together  with  the  liturgy  of  the  Church  of 
England,  and  various  books  of  elementary  instruction,  have  already  been 
published.  We  may  also  notice  specimens  of  embossed  music  for  the 
blind,  invented  by  Mr.  W.  Wood,  and  for  which  to  whom,  in  1853,  the 
Society  of  Ai'ts  awarded  its  medal.  The  well-known  chess-board  for 
the  blind  is  also  a  very  ingenious  contrivance,  and  should  have  been 
mentioned  in  a  more  proper  place  above.  Among  the  books  also  may  be 
mentioned,  "  Arithmetical  questions,  comprising  a  systematic  course  of 
mental  arithmetic,"  and  some  MS.  books  containing  calculations  in 
nautical  astronomy,  by  the  boys  of  the  Royal  Naval  School. 

There  are  few  articles  exhibited  relating  to  physical  education,  but 
the  portable  gymnastic  apparatus  contributed  by  Serjeant  Tuhoy,  of  the 
Royal  Military  Academy,  Woolwich,  deserves  high  commendation,  both 
for  its  usefulness  and  ingeniously  economical  construction. 

The  various  articles  are  distributed  as  follows : — 
In  the  great  hall  are  displayed  educational  apparatus,  cabinets  of 
objects,  &c. ;  and  in  the  gallery,  philosophical  instruments  and  other  ap- 
paratus. The  books  are  principally  deposited  in  the  room  over  the  great 
hall;  and  in  the  library  are  arranged,  perhaps,  the  most  interesting 
articles  exhibited,  viz.,  the  results  of  the  schools — objects,  selected 
though  they  must  be,  probably  displaying  sufficient  to  authorise  opinion 
upon  the  means  followed  for  their  production.  The  front  hall,  passages, 
&c.,  are  occupied  with  school  fittings  and  miscellaneous  articles,  while 
the  walls  throughout  are  covered  with  the  maps  and  examples  of  pictorial 
illustrations  for  school  purposes,  including  the  diagram  models. 

The  general  impression  left,  after  an  inspection  of  the  materials  here 

*  "  Toys,  &C,  and  models  that  might  be  made  by  English  boys  as  well  as  Swiss  ones," 
savB  the  Catalogue. 


collected  together,  is  far  from  inducing  cosmopolitan  complacency. 
There  is  literally  too  much  of  the  mere  physical  material,  which  is  em- 
ployed to  lift  the  mind  out  of  itself;  and  yet  it  would  be  difficult,  if 
not  impossible,  to  point  out  deficiencies  where  all  forms  and  modes  of 
teaching,  reading,  writing,  and  arithmetic,  appear  to  be  exhausted. 
The  truth  is,  this  exhibition  will  go  a  great  way  to  prove  what  has 
never  been  seriously  brought  into  question,  namely,  the  immense  superi- 
ority of  that  education  which  the  individual  mind  gives  to  the  individual, 
over  that  which  is  thrust  upon  it  by  school  routine,  and  which  we  have 
endeavoured  to  enforce  in  another  page.  To  every  one,  however,  at  all 
interested  in  the  subject  of  education,  this  exhibition  will  prove  extremely 
interesting,  and  the  more  practical  the  interest  he  feels  is  exemplified, 
the  more  useful  will  many  visits  be.  The  whole  cannot  be  seen,  even, 
at  one  visit — and  many  of  the  articles  require  careful  comparison  with 
others  apparently  superior,  or  apparently  inferior,  designed  to  perform 
or  aid  in  the  like  duty.  Parents  who  cling  to  the  delightful  pleasure  of 
instructing  their  own  children,  and  persons  of  all  ages  who  are  pursuing 
the  still  higher  gratification  of  being  their  own  teachers,  will  find,  on  the 
tables  and  walls  here,  many  books  and  things  to  adopt,  and  if  they  reflect, 
many  more  valuable  suggestions  of  helps  to  assist  them  in  their  several 
objects.  The  exhibition  should,  in  fact,  be  visited  by  every  friend  of 
education. 

The  catalogue,  very  excellently  printed  by  Messrs.  Clowes  and  Sons, 
on  good  paper,  extends  to  144  closely-printed  pages;  but  an  index  is 
greatly  wanting,  particularly  as  articles  of  the  same  description  are  not 
to  be  found  in  the  same  place.  This  is  an  omission,  against  which  the 
mode  of  arrangement  adopted  should  have  suggested  this  provision. 

It  remains  only  to  mention,  that  the  prices  fixed  for  admission  are 
within  the  means  of  all  persons  above  the  indigent ;  and  that  a  series  of 
lectures  and  discussions  is  intended  to  bring  out  the  full  benefits  to  be 
derived  from  this  grand  world-wide  collection  of  those  things,  which  form 
so  universal  a  means  of  making  man  man. 


RATCHET-LIFTER  AND  COMPOUND  SCREW-JACK. 

By  J.  J.  Peile,  Engineer,   Whitehaven. 

(Illustrated  by  Plate  156.) 

In  shifting  and  elevating  large  logs  of  timber,  whether  on  the  ground 
or  on  ship-board,  much  difficulty  has  been  hitherto  experienced  for  want 
of  a  simple  and  conveniently  effective  lifter  for  canting  the  log,  and 
getting  it  into  a  proper  position  for  being  hoisted  and  removed.  It  is 
this  especial  want  which  Mr.  Peile  ingeniously  removes,  in  the  adoption 
of  his  duplex-action  ratchet  elevator,  as  delineated  in  figs.  1  and  2  on 
our  Plate  156.  The  two  views  in  question  are  respectively  front  and 
side  elevations  of  the  contrivance,  as  in  working  trim.  It  consists 
mainly  of  a  central  vertical  pillar,  A,  of  cast  or  wrought  iron,  with  ratchet 
teeth  cast  or  formed  upon  both  of  its  opposite  broad  faces.  These  teeth 
are  individually  set  diametrically  opposite  to  each  other,  and  with  their 
horizontal  sides  uppermost.  The  pillar  is  grasped  or  surrounded  by  an 
open  frame  piece,  consisting  of  two  flat  side  pieces,  b,  bolted  together 
with  the  intervention  of  transverse  pieces,  c,  one  of  the  sides  having  the 
transverse  catch  or  elevator  piece,  d,  projecting  from  it.  The  entire 
frame,  with  its  collateral  details,  is  capable  of  sliding  freely  over  the 
pillar,  the  two  plain  sides  of  the  latter  being  made  to  project  beyond  the 
line  of  the  ends  of  the  ratchet  teeth,  and  these  two  plain  projections 
thus  answer  as  guiding  surfaces,  by  being  entered  into  internal  recesses 
in  the  top  and  bottom  of  the  frame.  With  the  exception  of  these  top 
and  bottom  fittings,  the  two  sides  of  the  open  frame  are  quite  clear  of 
the  pillar,  leaving  space  enough  for  the  insertion  within  of  an  open  box 
lever  piece,  e,  which  also  surrounds  the  pillar.  This  piece,  e,  works 
freely  upon  a  stud  centre  in  the  sides,  b,  of  the  frame,  and  it  has,  on  one 
side,  two  parallel  projections,  G,  perforated  to  admit  of  the  insertion  of 
an  actuating  lever  as  dotted  in  at  h;  this  lever,  when  in  working  order, 
being  passed  directly  through  the  two  opposite  holes  in  the  pieces,  o. 
Tumbler  lever  detents,  i,  are  fitted  inside  the  open  ends  of  the  piece,  e, 
being  set  on  stud  centres  at  j,  on  each  side.  Thus  arranged,  the  over- 
hanging curved  upper  ends  of  the  detents  acts  as  the  weighted  tumblers, 
whilst  the  short  ends  below  the  stud  centres  are  the  actual  working 
catches.  This  constitutes  the  whole  of  the  working  mechanism.  When 
a  log  is  to  be  canted,  the  foot  of  the  main  pillar,  a,  is  set  down  upon  any 
firm  base,  and  the  frame,  B  c,  is  shifted  to  the  most  convenient  level  for 
getting  the  elevator,  d,  beneath  the  end  of  the  log.  When  this  is  accom- 
plished, the  working  lever,  h,  is  shipped,  and  the  operators  work  it  from 
opposite  ends,  iu  the  manner  of  a  fire-engine.  The  effect  of  the  oscilla- 
tion so  caused  is,  that,  as  the  lever  goes  down  on  one  side,  that  detent 
holds  in  its  ratchet  upon  the  pillar,  and,  of  course,  the  stud  centre,  J, 
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on  that  side,  answers,  for  the  time  being,  as  the  fulcrum  on  which  the 
frame,  b  c,  is  made  to  turn  upwards.  In  this  way  the  entire  frame  and 
catches  are  made  to  work  up  on  the  pillar,  so  as  to  elevate  the  log  on 
the  piece,  d,  whilst  the  opposite  detent,  i,  slips  over  the  ratchet  teeth. 
When  the  motion  of  the  lever  is  reversed,  the  reverse  action  takes  place — 
that  is  to  say,  the  lifting  and  slipping  detents  exchange  movements.  An 
almost  continuous  lift  is  thus  secured,  and  the  great  power,  acting 
through  a  limited  height,  as  wanted  for  this  class  of  work.  The  frame 
can  be  at  once  disengaged  from  the  catches,  so  as  to  slide  freely  down 
bv  pressing  in  the  tumbler  ends  of  the  detents.  For  any  work  requir- 
ing a  powerful  starting  effect,  this  little  apparatus  is  obviously  of  very 
great  value.  _  • 

Figs.  3  and  4,  on  the  same  plate,  represent  separate  elevations,  at 
right  angles  to  each  other,  of  a  new  form  of  compound  action  and  screw- 
jack,  parts  of  the  apparatus  being  sectioned  to  exhibit  their  internal 
arrangement.  This  elevator  consists  of  the  wooden  trunk  or  box  piece, 
A,  containing  the  main  lifting  screw,  b,  guided  at  its  lower  end  to  tra- 
verse vertically  by  a  slotted  cross-tail,  c.  The  upper  part  of  the  box  has 
side  plates,  d,  of  metal,  formed  to  answer  as  bearings  for  the  first  motion 
or  worm  spindle,  e,  carrying  an  externally  projecting  double  lever 
handle,  F.  The  worm,  e,  gears  with  a  small  brass  worm-wheel,  G, 
which  is  of  compound  form,  so  as  to  form  a  long  stationary  nut  for  the 
main  screw,  b.  The  lower  end  of  this  compound  worm  and  nut,  g,  rests 
upon  a  transverse  piece  of  metal,  h,  let  into  the  trunk  at  a  certain  deter- 
mined point,  to  answer  as  the  lifting  stop.  The  nut  is  also  kept  down 
from  above  by  a  cross-plate,  i.  With  this  arrangement,  as  the  lever,  F,  is 
turned  by  the  workman,  the  worm  action,  f  g,  causes  the  slow  and 
steady  revolution  of  the  nut,  G,  and  thus  traverses  upwards  the  main 
screw,  B,  the  lifting  claw,  j,  of  which,  at  the  top,  acts  as  the  immediate 
elevator  of  whatever  weight  is  to  be  raised. 

This  elevator  possesses  several  very  important  features  of  novelty. 
The  introduction  of  the  compound  worm  and  nut  gives  a  steady  and 
secure  lift,  with  all  the  safety  of  the  common  screw  arrangement,  whilst 
it  gives  superior  speed  of  action.  The  weight,  being  lifted,  cannot 
come  down  by  the  run,  under  any  circumstances,  and  the  actuating 
lever,  f,  need  never  be  withdrawn,  as  is  necessary  in  the  common 
jack. 
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RECENT  PATENTS. 

TURN-OVER  APPARATUS  FOR  THE  LEAVES  OF  BOOKS. 
J.  H.  Jonssox,  London  and  Glasgow. — Patent  dated  June  8, 1853. 

This  patent,  taken  out  here  on  the  behalf  of  the  inventor,  M.  Claude 
Desbeaux,  of  Paris,  embodies  a  very  ingenious  piece  of  mechanism  for 
turning  over  the  leaves  of  books  or  sheets  of  music. 

Our  engravings  represent  the  contrivance  as  applied  to  a  music  stand, 
fig.  1  being  a  front  and  fig.  2  a  side  elevation,  partly  in  section,  of  the 
stand.  Figs.  3  and  4  are  sections  at  right  angles  to  each  other  of  one 
of  the  details.  The  frame,  a,  of  the  stand  has  fixed  on  the  back  of  its 
lower  edge  a  long  box,  b,  containing  a  barrel,  c,  one  end,  d,  of  which 
projects  through  the  bottom  of  the  box.  To  the  end,  D,  of  the  barrel  is 
fixed  a  rod,  e,  the  free  end,  f,  of  which  is  bent  at  right  angles,  and  has 
attached  to  it  a  magnet,  g.  It  is  by  means  of  the  arm,  e,  which  is  made 
to  make  a  half  revolution,  that  the  musie  leaves  are  turned  over,  the 
magnet,  g,  serving  to  lift  or  raise  the  leaves.  For  this  purpose,  the 
leaves  are  each  furnished  with  a  small  steel  clip,  h,  or  wafers  of  thin  steel 
may  be  gummed  or  otherwise  attached  to  the  leaves  at  the  corners.  The 
barrel,  c,  and  arm,  e,  are  made  to  turn  by  a  cord,  i,  passed  round  the  for- 
mer, and  actuated  by  a  pedal,  j,  below.  By  depressing  the  pedal,  j,  the 
magnet,  c,  is  carried  over  to  the  right-hand  side  of  the  book,  and  after 
attaching  itself  to  the  leaf  to  be  turned  over  by  means  of  the  magnetic 
attraction  acting  upon  the  steel  clip  or  wafer,  h,  is  made  to  return  to  the 
left-hand  side  of  the  book,  carrying  the  leaf  with  it,  by  means  of  a  spring 
acting  on  the  barrel,  c.  The  action  is  rendered  more  certain  by  means 
of  asmall  blade  spring,  k,  hinged  to  a  projection  or  finger  on  the  arm,  e; 
this  adjusts  itself  behind  the  leaf  on  the  latter  being  raised  by  the  magnet, 
and  then  assists  in  carrying  it  over.  On  laying  down  the  leaf  on  the 
left-hand  side,  the  magnet  passes  out  of  contact  with  the  steel  clip  by 
No.  77.— Vol.  VII. 


sliding  off  the  leaf,  its  centre  of  motion  being  set  a  little  to  one  side  for 
that  purpose.  The  barrel,  c,  is  acted  upon  by  two  springs,  connected  to 
it  by  cords  wound  round  it,  and  acting  in  opposite  directions.     One  of 


these  springs  is  merely  for  regulating  the  action  of  the  other:  thus,  if 
the  main  spring  is  too  strong,  the  other  is  tightened  up  to  counteract  it. 
The  arm,  e,  is  made  telescopic,  the  end,  f,  being  capable  of  adjustment, 
in  or  out,  to  suit  different  sizes  of  books.  As,  however,  a  greater  length 
of  arm  requires  a  greater  strength  of  spring,  this  last  requires  to  be  ad- 
justed also.  A  self-acting  arrangement  for  this  purpose  is  represented 
in  figs.  3  and  4,  which  are  longitudinal  sections,  at  right  angles  to  each 
other,  of  the  barrel,  c. 
This  barrel,  and  its  Fig.  3. 

end,  D,  are  made  hol- 
low, and  a  small  pul- 
ley, l,  is  arranged 
inside  it,  upon  the 
spindle  of  which  are 
wound  the  ends  of  the 
cords  passing  to  the 
springs,  these  cords 
entering  the  barrel 
by  lateral  apertures. 
The  pulley,  L,  has 
fixed  to,  and  wound 
upon  it,  a  cord,  m,  passing  round  a  pulley  in  the  end,  d,  of  the  barrel,  and 
reaching  to  the  inner  telescopic  portion,  f,  of  the  arm,  to  which  it  is  fixed, 
so  that,  on  drawing  out  the  arm,  the  cord,  m,  turns  the  pulley,  l,  and 
winds  up  the  cords  attached  to  the  springs,  thus  causing  the  latter  to 
act  with  greater  force.  On  the  arm  being  shortened,  the  springs  un- 
wind their  cords  off  the  spindle  of  the  pulley,  d,  and  adjust  their  tension 
to  the  length  of  the  arm  for  the  time  being.  The  book  or  piece  of  music 
is  retained  in  position,  and  prevented  from  moving  bodily,  on  the  appli- 
cation of  the  magnet,  by  means  of  a  cord,  n,  fixed  down  its  centre,  the 
cord  being  secured  to  a  spring-plate,  o,  above. 


DROP-BOX  MOVEMENT  FOR  POWER-LOOMS. 

W.  Fosteb,   Bradford.  —  Patent  dated  November  4,   1853. 
This  invention  relates  to  an  improved  and  simplified  arrangement  of 
mechanism  for  raising  and  lowering  the  shuttle-box,  in  looms  for  weav- 
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ing  checked,  striped,  and  other  fancy  goods.  Our  engraving  is  a  side 
elevation  of  as  mucli  of  a  loom  as  is  necessaiy  to  render  the  invention 
intelligible.  On  the  overhanging  end  of  the  crank-shaft  of  the  loom  is 
keyed  a  small  pinion,  A,  which  is  in  gear  with  a  spur-wheel,  b,  carried 
loosely  on  a  pin  fixed  to  the  side  standard.  The  spur-wheel,  b,  is  in  one 
piece  with  a  pinion,  c,  which  is  in  gear  with  a  large  spur-wheel,  d,  like- 
wise carried  by  a  stud-pin  in  the  side  standard.  To  the  spur-wheel,  d, 
is  attached  a  plate-wheel,  e,  carrying  four  studs,  or  pins,  f,  which  may 
be  altered  to  vary  the  numbers  of  picks  between  each  change.  The 
pins,  F,  take  into  a  large  catch,  or  ratchet-wheel,  which  is  attached  to 
the  back  of  the  segment,  or  tappet-wheel,  g.  The  wheel,  G,  works 
loosely  on  the  end  of  the  main  shaft  of  the  loom,  and  is  furnished  with  a 
number  of  segments,  H,  which  may  be  adjusted  in  various  positions  upon 
its  circumference.  Below  the  wheel,  g,  and  so  situated  as  to  be  acted 
upon  by  its  segments,  is  a  lever,  i,  which  oscillates  on  a  centre  pin,  j,  in 
the  framing,  its  front  end  being  connected  by  the  rod,  k,  to  the  shuttle 
drop-box  at  l,  whilst  the  other  end  is  weighted,  to  counterbalance  the 
drop-box  and  rod.  Near  its  weighted  end,  the  lever,  I,  carries  an 
anti-friction  pulley,  M,  which  is  acted  upon  by  the  segments,  n, 
of  the  wheel,  g,  as  they  come  round.  The  wheel,  g,  is  turned 
round  to  a  certain  extent,  and  at  intervals  by  the  pins,  F,  of  the 
wheel,  e,  as  this  rotates  with  the  continuous  motion  of  the  loom. 
Then,  as  the  tappets,  or  segments,  h,  which  are  arranged  according  to 
the  pattern  to  be  produced,  come  upon  the  pulley,  M,  they  depress  one 
end  of  the  lever,  1,  and  raise  the  other,  lifting  the  shuttle-box  by  means 
of  the  rod,  k.  The  joint  of  this  rod,  with  the  lever,  i,  is  brought  into 
such  a  position  as  regards  the  centre  of  oscillation,  N,  of  the  slay,  as  will 
render  the  position  of  the  shuttle-box  unaffected  by  the  motion  of  the 
latter ;  or  the  rod,  k,  may  work  in  fixed  vertical  guides,  not  being  directly 
connected  to  the  shuttle-box,  but  having  fixed  at  its  upper  end  a 
segment,  the  curve  of  which  is  struck  from  the  centre,  N,  and  upon 
which  the  shuttle-box  rests,  by  a  pulley,  traversing  back  and  forwards 
upon  the  segment  with  the  motion  of  the  slay.     The  general  arrange- 
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ment  of  the  gearing  of  this  movement  may  be  variously  modified,  so  as 
to  be  capable  of  working  patterns  extending  through  a  very  great 
number  of  picks. 

DOMESTIC  FIRE-GRATES. 
M.  Maclaren,  Johnstone. — Patent  dated  October  28,  1853. 
Mr.  Maclaren  has  here  produced  an  arrangement  of  domestic  fire-grate, 
which,  in  its  general  external  features,  resembles  an  ordinary  grate,  and 
may  be  used  as  such  at  pleasure.  Fig.  1  of  our  engravings  is  a  complete 
front  elevation  of  the  grate;  fig.  2  is  a  corresponding  transverse  vertical 
section  ;  and  fig.  3  is  a  horizontal  section,  taken  just  above  the  top  fire- 
bar. 

When  used  as  a  common  direct  draught  grate,  the  draught  current 


passes  from  the  fire-bars  directly  up  the  central  passage,  or  throat,  as  at 
A,  and  through  the  first  central  valvular  passage,  b,  to  the  upper  adjust- 


Fig.  1. 


Fig.  2. 


able  thoroughfare,  c,  leading  at  once  into  the  chimney.  When,  how- 
ever, the  additional  heating  power  is  brought  into  action,  a  cover,  D,  is 
fitted  closely  to 

the  top  of  "the  Fig.  3. 

fuel-holding 
portion  of  the 
grate ;  and  the 
the  draught 
current  is  di- 
verted through 
the  lateral 
openings,  e,  in 
the  body  of  the 

grate,  in  two  separate  streams,  or  currents,  which  are  conveyed  through 
the  grate  back  and  cheeks  into  the  vertical  thoroughfares,  F.  In  this 
particular  example,  the  grate  is  cast  with  a  duplex  back,  to  form  the 
ascending  passages  for  the  heated  currents,  which,  first  of  all,  pass  from 
the  grate  by  the  openings,  e,  into  the  cross  flue  recess,  g,  and  thence  up 
the  space,  h,  and  the  sides,  f.  But  it  is  not  necessary  that  this  duplex 
back  should  be  used;  for  if  the  grate  is  left  open  behind,  the  face  of  the 
masonry  in  the  recess  prepared  for  it  will  afford  the  necessary  back 
surface  for  the  currents.  And  in  such  case,  the  central  portion  of  the 
grate  back  may  be  made  to  fit  hard  up  against  the  wall  of  the  recess, 
the  cross  flue,  G,  opening  at  each  end  only  into  the  passage  spaces,  F. 
When  the  currents  reach  the  level  of  the  horizontal  division  plate  at  b, 
they  pass  through  adjustable  slide-valves,  which  are  worked  from  the 
front  of  the  grate  by  buttons,  L,  connected  to  rack  and  pinion  move- 
ments. These  valves,  in  addition  to  governing  the  apertures  at  the 
sides,  communicating  with  the  spaces,  f,  are  also  capable  of  regulating 
the  passage  through  the  central  port,  b;  for  when  they  are  drawn 
towards  the  centre,  so  as  to  open  the  side  passages,  they  correspondingly 
close  the  central  port,  b.  This  route  of  the  heated  currents  brings  them 
into  the  upper  cross  passage,  n;  and  from  this  space  the  currents  pass 
up  through  the  central  port,  c,  surmounted  by  a  slide-valve,  adjustable 
from  the  front  of  the  grate  by  a  button,  Q.  In  this  way  the  smoke, 
heated  air,  and  gaseous  vapour,  all  pass  into  the  chimney  above,  without 
entering  the  space  surrounding  the  passages,  p  and  n.  This  space 
answers  as  a  species  of  heat-reservoir,  and  contains  nothing  but  heated 
air,  which  can  thus  flow  into  the  apartment  to  be  warmed,  through  the 
open  work  in  the  front  of  the  grate,  as  delineated  in  fig.  1 .  This  external 
division  may  either  have  a  surrounding  edge-plate  cast  to  it,  or  it  may 
be  left  open  to  the  surrounding  wall  surface. 

By  adopting  metal  chimney  or  mantel  pieces,  in  conjunction  with  this 
plan  of  fire-place,  a  still  more  effective  heating  surface  may  be  obtained. 
The  heated  currents  from  the  fire-place  passages,  as  already  described 
herein,  are  in  such  case  made  to  pass  behind  the  metal  chimney-piece, 
and  thus  they  act  upon  a  larger  area  of  metal  than  is,  perhaps,  conve- 
niently attainable  in  the  actual  grate.  Under  these  circumstances,  the 
metal  or  cast-iron  mantel-piece  acts  as  a  continuation  of  the  fire-place,  in 
exposing  an  extended  metallic  surface  to  the  heating  action. 
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Mr.  Maclaren  has  had  one  of  his  grates  in  operation  for  a  considerable 
time,  arid  it  has  given  entire  satisfaction,  causing  a  genial  warmth  to 
pervade  a  room,  which  previously  could  never  be  comfortably  or 
thoroughly  warmed  by  means  of  an  ordinary  grate.  The  new  system 
also  possesses  the  advantage  of  a  decided  economy  in  fuel. 


THRASHING  MACHINERY. 

F.  Akdtxg,  Albert  Iron  Works,  Uxbridge. — Patent  dated  July  27,  1853. 

Whilst  much  has  been  done  to  discover  the  best  mechanical  contriv- 
ances for  effecting  the  separation  of  grain  from  straw,  the  construction 
and  arrangement  of  the  framing  and  general  details,  with  a  view  to 
increased  durability,  have  been  in  a  great  measure  overlooked ;  and  we 
are  accordingly  pleased  to  see  that  Mr.  Arding  has  given  his  attention 
to  this  point,  which  is  one  of  no  little  importance.  Amongst  the  defects 
which  exist  in  ordinary  machines,  tending  to  their  rapid  wear  and 
deterioration,  is  that  of  excessive  vibration  of  the  framing.  This  defect 
Mr.  Arding  overcomes  by  constructing  the  main  body  of  the  machine 
with  triangular  frames,  so  as  to  bring  the  bulk  of  the  machinery  within 
the  base.  Our  engraving  is  a  side  elevation  of  a  thrashing  machine,  as 
constructed  by  the  patentee,  portions  of  the  casing  being  broken  away 
to  exhibit  the  internal  arrangements — the  patent  comprehending  various 
improvements  in  the  minor  details,  together  with  a  novel  arrangement  of 
straw-shaking  apparatus.  The  triangular  framing  which  supports  the 
thrashing  drum,  consists  of  the  inclined  corner  posts,  a,  which  are  sur- 
mounted by  the  cast-iron  head,  b,  and  connected  by  the  transverse  bar, 
c,  morticed  into  them — whilst  the  corresponding  frames  on  each  side  of 
the  machine  are  held  together  by  the  tie-rods,  d.  The  main  shaft,  e,  of 
the  machine,  on  which  the  thrashing  drum  is  fixed,  and  which  is  driven 
by  a  belt  and  pulley  on  the  opposite  side  of  the  machine,  is  carried  in 

bearings  in  the  head 
plates,  b.  The  shaft, 
e,  is  of  a  rectangular 
section,  and  is  fitted 
with  a  series  of  cast- 
iron  discs,  which 
serve  to  carry  the 
beaters,  consisting  of 
series  of  iron  bars 
rolled  into  a  T  sec- 
tion,  and  bolted   to 


the  periphery  of  the  discs.  The  boss  of  the  discs  is  of  a  rectangular 
form,  and  is  fitted  with  a  pinching  screw,  to  secure  the  disc  firmly  to 
the  rectangular  shaft,  e.  By  placing  the  tightening  screw  at  one  corner 
of  the  rectangular  boss,  so  as  to  press  upon  one  of  the  corners  or  angles 
of  the  shaft,  e,  all  tendency  to  shaking  or  play  is  avoided,  as  the  shaft  is 
thereby  held  at  once  between  two  sides  of  the  rectangle.  The  straw- 
shaker  and  propeller  consist  of  a  wooden  frame,  k,  fitted  with  a  series  of 
rectangular  tranverse  shafts,  l,  which  carry  the  propelling  and  shaking 
cams,  K.  These  cams  are  driven  simultaneously  by  the  bevil  gearing, 
s,  which  is  actuated  by  the  small  pulley,  o,  on  one  end  of  the  main  shaft, 
e,  of  the  machine.  Round  this  pulley  is  passed  the  crossed  driving  belt, 
p,  which  gives  motion  to  the  larger  driving  pulley,  q,  fast  on  the  end  of 
the  first  of  the  series  of  transverse  shafts,  l.  The  last  shaft  of  the  series 
is  fitted  with  a  small  spur-wheel,  n,  gearing  with  a  larger  one,  s,  fast  on 
the  end  of  the  shaft,  t.  This  shaft  carries  a  pair  of  rollers  for  giving 
motion  to  the  endless  belts,  v,  which  are  also  passed  round  the  carrier 
rollers,  w.  A  pair  of  brashes,  x,  are  secured  to  each  belt,  and  by  their 
aid  the  grain  and  small  pieces  of  straw  and  husks  which  pass  through 
the  perforated  plate,  y,  of  the  shaker  into  the  troughs,  z,  is  conveyed  into 
the  segmental  sieve,  a.  In  place  of  giving  a  vibratory  motion  to  the 
sieve  or  riddle,  a  revolving  brush,  6,  is  employed,  consisting  of  three  arms, 


c,  which  carry  the  longitudinal  brushes,  b.  These  brushes,  during  their 
revolution,  sweep  over  the  curved  riddle  or  sieve,  a,  and  effectually 
separate  the  grain  from  the  casings  or  short  straws  and  husks,  the  grain 
passing  through  the  meshes  of  the  sieve  or  riddle,  whilst  the  short  straw 
or  casing  is  carried  by  the  brushes,  and  passes  over  the  edge  of  the  sieve, 
and  falls  down  the  inclined  board  to  the  floor.  Rotatory  motion  is  com- 
municated to  the  brushes,  d,  by  means  of  the  driving  belt,  /,  passed 
round  the  pulley,  q,  this  pulley  being  made  sufficiently  wide  to 
accommodate  both  driving  belts,  p  and/.  The  latter  actuates  the  large 
pulley,  g,  fast  on  the  end  of  the  shaft,  b,  carrying  the  brushes,  to  which 
a  rather  slow  revolving  motion  is  communicated.  The  fixed  thrasher 
bars  are  constructed  of  angle-iron,  through  which  a  series  of  wires  are 
passed  transversely.  The  height  of  the  bars  is  regulated  by  the  adjusting 
nuts  and  screws,  h,  the  screws  passing  through  lugs,  Z,  formed  on  the 
side  of  a  moveable  frame  carrying  the  thrasher  bars.  At  m  is  an  adjust- 
ing nut  and  screw  for  enlarging  or  contracting  the  feeding  aperture, 
which  is  effected  by  a  swing-board  hanging  on  hinges,  the  lower  edge 
of  the  board  being  connected  at  n,  to  the  screw,  m,  so  that,  by  turning 
this  screw,  the  feed  opening  may  be  adjusted  to  suit  the  required  supply. 
The  grain  to  be  thrashed  is  entered  into  the  machine  at  o,  the  attendant 
standing  on  the  platform,  p.  On  issuing  from  the  interior  of  the  machine, 
the  thrashed  straw  falls  upon  the  shaker,  and  the  loose  grain  is  effectually 
shaken  out  of  it,  and  falls  upon  the  riddle  or  sieve,  or  into  the  troughs 
below  the  perforated  plate  or  wire-gauze,  before  referred  to.  The  straw 
is  gradually  propelled  forward  until  it  falls  off  the  end  of  the  shaker, 
whence  it  is  removed. 


THREAD- FINISHING  APPARATUS. 

W.  Calder,  Glasgow. — Patent  dated  November  25,  1853. 

This  elaborate  machinery  relates  to  various  arrangements  of  apparatus 
for  finishing  or  polishing  thread,  more  particularly  adapted  to  sewing- 
thread,  but  applicable  to  threads  or  yarns  of  any  kind.  Fig.  1  of  our 
engravings  is  a  side  elevation  of  the  machine,  and  fig.  2  is  a  front  eleva- 
tion of  the  winding-off  frame. 

The  finishing  machine  consists  of  a  frame  formed  by  two  parallel  cast- 
iron  side  standards,  A,  connected  together  by  transverse  tie-rods,  and 
fitted  with  suitable  brackets  and  hearings  for  the  details  of  the  mecha- 
nism. The  threads  to  be  finished  are  wound  upon  a  beam,  b,  which  is 
carried  in  bracket  bearings,  bolted  to  the  side  standards  at  one  end  of 
the  machine.  The  threads  are  drawn  off  the  beam,  b,  and  through  the 
machine,  by  mechanism  at  the  other 
extremity  of  the  machine.  They  first 
pass  through  a  reed,  c,  fixed  across  the 
machine,  to  separate  them,  and  spread 
them  out  uniformly.  They  next  pass 
between  tho  starching  rollers,  D  E. 
The  lower  roller,  d,  is  of  consider- 
able diameter,  and  revolves  partly  im- 
mersed in  starchy  or  glutinous  matter, 
contained  in  a  trough,  p,  fixed  to  the 
side  standards,  A,  by  pendant  bracket 
pieces,  and  carrying  bearings  for  the 
spindles  of  the  large  roller,  d.  The 
smaller  roller,  E,  rests  upon  the  top  of 
the  roller,  D,  its  spindles  being  retained 
in  vertically-slotted  brackets.  These  brackets  are  formed  with  arms,  to 
which  are  jointed  the  weighted  levers,  G,  arranged  to  depress  the  spindles 
of  the  roller,  e.  The  tractive  friction  of  the  passing  threads,  H,  causes 
the  rollers,  n  e,  to  revolve ;  and  the  lower  one,  in  this  manner,  takes  up 
a  continuous  supply  of  the  starchy  matter,  and  imparts  it  to  the  threads, 
the  amount  remaining  in  the  threads  on  issuing  from  between  the  rollers 
being  dependent  on,  and  regulated  by,  the  pressure  put  upon  the  upper 
roller,  e,  by  means  of  the  weighted  lever,  g.  The  threads  thence  pass 
on  towards  the  other  end  of  the  machine,  being  submitted  during  their 
traverse,  in  the  first  place,  to  the  revolving  brushes,  i,  and,  secondly,  to 
the  three  polishing  heaters  or  reels,  j,  all  driven  at  a  considerable  velocity. 
The  main  driving  shaft,  k,  of  the  machine,  is  carried  transversely  in 
bracket  bearings  at  the  end  of  the  machine,  at  which  the  starching 
apparatus  is  placed.  This  shaft,  k,  has  upon  it  the  fast  and  loose  pulleys, 
round  which  is  passed  the  belt,  L,  from  an  overhead  revolving  pulley. 
A  belt,  m,  communicates  motion  from  the  shaft,  k,  to  a  transverse  shaft, 
N,  carried  in  bracket  bearings  towards  the  other  end  of  the  machine.  A 
cord,  o,  passed  round  a  pulley  on  the  shaft,  n,  and  round  a  pulley  on  the 
spindle  of  the  rotatory  brush,  i,  drives  this  brush,  causing  it  to  revolve  in 
a  direction  opposed  to  the  traverse  of  the  newly-starched  threads,  upon 
which  it  exerts  an  efficient  spreading  and  equalizing  effect,  causing  the 


108 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


starch  to  be  uniformly  incorporated  with  the  fibres  of  the  threads.  The 
spindles  of  the  polishing  reels,  j,  which  are  carried  in  bracket  bearings, 
bolted  to  the  side  standards,  A,  have  small  pulleys  fixed  upon  them, 
and  are  driven  by  belts,  p,  from  corresponding  pulleys,  Q,  carried  by  the 
main  driving  shaft,  k.  The  polishing  reels  are  driven  at  various  velo- 
cities, as  is  found  most  efficient  in  practice.  They  are  each  formed  by 
four  bars  of  wood,  fixed  to  radial  arms,  the  acting  surfaces  of  the  bars 
being  slightly  rounded,  and  those  of  the  reel  most  in  advance  more  so 


than  the  others.  One  reel  is  above  the  line  of  threads,  whilst  the 
other  two  are  beneath  it,  the  upper  one  lying  midway  between  the  two 
lower  ones.  All  the  three  polishing  reels  revolve  in  a  direction  opposed 
to  the  traverse  of  the  threads,  to  which,  in  passing  them,  they  impart  a 
high  degree  of  polish.  At  a  short  distance  from  the  polishing  reels,  the 
threads  pass  under  a  guide  roller,  placed  transversely  in  bracket  bear- 
ings, bolted  to  the  side  standards.  Immediately  beyond  this  guide 
roller,  the  threads  are  divided,  both  vertically  and  laterally,  into  parcels, 
and  they  then  pass  on  to  two  rows  of  large  bobbins,  r,  at  the  end  of 
the  machine.  Before  reaching  the  bobbins,  however,  the  threads  pass 
through  the  reeds,  s,  so  as  to  be  equally  spaced  and  spread.  The 
bobbins,  e,  are  carried  in  a  species  of  frame,  fixed  at  the  extreme  end 
of  the  main  frame  of  the  machine,  and  consisting  of  the  side  pieces,  T, 
and  a  transverse  top  piece.  A  pair  of  bent  brackets,  u,  are  bolted  to  the 
side  standards,  A,  and  to  the  upper  ends  of  the  side  pieces,  t,  these 
brackets  serving  to  stiffen  the  frame,  and  as  supports  for  the  reeds,  s, 
which  are  bolted  to  them.  The  bobbins,  e,  are  passed  upon  spindles, 
which  are  carried  in  bracket  bearings,  bolted  to  the  side  pieces,  t. 
Motion  is  communicated  to  this  part  of  the  mechanism  by  the  shaft,  n, 


Fig.  2. 


which  has  a  cone  drum,  w,  fixed  upon  it  for  the  purpose.  Round  this 
cone  drum  is  passed  a  belt,  x,  which  also  passes  round  a  reversed  cone 
drum,  y,  on  a  transverse  shaft,  carried  in  bracket  bearings  at  the  ex- 
tremity of  the  main  frame.  The  shaft  last  mentioned  has  keyed  upon 
it  a  small  pinion,  in  gear  with  a  spur-wheel,  z,  carried  loose  on  a  stud- 
pim  bolted  to  the  side  standard.  The  spur-wheel,  z,  is  in  one  piece  with 
a  pinion,  which  is  in  gear  with  a  spur-wheel,  v,  also  carried  loosely 
on  a  stud-pin,  fixed  to  a  bracket  upon  the  side  standard.  The  spur- 
wheel,  v,  is  in  gear  with  a  spur-wheel  above,  of  the  same  diameter  as 
itself,  upon  the  spindle  of  the  lower  row  of  bobbins,  e  ;  and  this  spur- 
wheel  again  gears  with  a  third  spur-wheel,  of  equal  size,  upon  the 
spindle  of  the  row  of  bobbius  above.  In  this  manner,  the  two  rows  of 
hohbins  are  driven  at  the  same  rate.  The  wheels,  z  and  v,  can  be 
changed,  so  as  to  alter  the  proportion  of  gearing,  and  the  consequent 


rate  of  rotation  of  the  bobbins,  the  wheel,  v,  being  shifted  upon  its 
bracket,  to  accommodate  itself  to  different  sizes  of  wheels. 

A  differential  movement  is  provided  for  varying  the  rate  at  which  the 
bobbins  are  driven,  according  to  the  quantity  of  thread  upon  them,  and 
their  consequent  greater  or  less  diameter.  This  movement  causes  the 
belt,  x,  to  traverse  from  end  to  end  of  the  cones,  w  and  y,  as  the  bobbins 
become  filled;  and  it  consists  of  a  worm  upon  the  shaft  of  the  cone,  Y, 
which  actuates  a  worm-wheel,  <r,  upon  an  inclined  shaft,  b,  placed 
longitudinally,  and  having  at  its  other  extremity  a  worm,  c,  in  gear 
with  a  worm-wheel,  upon  a  screw  spindle,  d, 
carried  transversely  in  bracket  bearings,  bolted  to 
the  side  standards.  This  screw  spindle,  y,  causes 
a  fork,  e,  to  traverse  the  belt  along  the  cones. 
This  fork  is  slotted,  for  the  passage  through  it  of  a 
bar,  along  which  it  travels,  the  bar  being  bolted  to 
the  side  standards.  The  fork  has  jointed  to  it  a 
heavy  lever,  or  arm,  /,  formed  with  a  half  nut  on 
its  under  side.  This  half  nut  corresponds  to  the 
threaded  portion  of  the  screw  spindle,  d,  upon 
which  it  lies,  and  by  the  rotation  of  which  it  is 
made  to  traverse  across  the  machine,  thereby 
shifting  the  belt,  x,  and  causing  the  bobbins,  n,  to 
be  driven  at  a  gradually  slower  rate  as  they  become 
filled.  On  fresh  empty  bobbins  being  placed  in 
the  frame,  the  attendant  lifts  up  the  arm,  /,  of  the 
forks  off  the  screw  spindle,  and  by  hand  causes  the  fork  and  belt  to  re- 
traverse  to  the  other  ends  of  the  cones,  in  readiness  for  repeating  the  action. 
The  winding  apparatus,  represented  in  fig.  2,  consists  of  a  frame 
formed  by  the  two  parallel  cast-iron  side  standards,  A,  connected  together 
by  the  top  piece,  n,  and  transverse  tie-rods,  c.  At  some  distance,  in  front 
of  the  frame,  is  placed  a  stand,  d,  consisting  of  a  pair  of  standards,  cast 
in  one  piece,  with  a  sole  plate.  This  stand  is  for  the  reception  of  one  of 
the  large  bobbins,  upon  which  the  thread  is  taken  up,  in  the  machine 
already  described.  This  bobbin  is  placed  on  a  spindle,  which  is  entered 
into  slots  in  the  standards,  d,  and  the  threads  are  wound  off  it,  by  and 
upon  a  set  of  smaller  bobbins,  carried  by  the  frame,  A  e  c.  The  spindle 
of  the  bobbin,  c,  has  a  pulley,  e,  fixed  upon  it,  over  which  is  passed  a 
weighted  friction  strap,  or  cord,  p,  to  prevent  the  too  rapid  and  easy 
drawing  off  of  the  threads,  and  to  give  them  the  tension  necessary  for 
their  being  accurately  and  uniformly  wound  upon  the  small  bobbins,  G. 
These  bobbins,  o,  are  carried  by  a  series  of  vertical  spindles,  h,  revolving 
in  footstep  and  intermediate  bearings,  in  cross  bars,  I,  bolted  to  the  side 
standards,  a.  The  lower  ends  of  the  spindles,  h,  have  fast  upon  them 
bevil  wheels,  j,  in  gear  with  a  series  of  bevil  wheels,  k,  carried  by  a 
transverse  shaft,  l,  revolving  in  bracket  bearings,  bolted  to  the  side 
standards.  The  shaft,  L,  has  upon  it,  at  one  end,  a  pulley,  M,  round 
which  is  passed  a  belt,  n,  from  an  overhead  pulley,  for  driving  the  machine; 
and  a  clutch-box,  o,  is  provided,  for  putting  the  shaft  in  or  out  of  gear 
with  the  pulley,  M,  the  clutch-box  being  moved  by  a  rod,  p,  passed 
across  the  machine  to  the  other  side.  Each  spindle,  n,  has  strung  upon 
it  four  bobbins,  g,  resting  upon  each  other,  the  lowest  of  the  series  being 
sustained  by  collars,  or  tablets,  Q,  upon  the  spindles.  The  upper  ends 
of  the  spindles,  n,  are  steadied  by  being  made  to  work  in  eyes,  in  a 
cross-bar,  e,  which  is  hinged  to  the  top-piece,  b,  of  the  frame;  so  that  it 
can  be  lifted  off  the  ends  of  the  spindles,  when  it  is  necessary  to  sub- 
stitute empty  bobbins  for  the  filled  ones.  The  threads  are  guided  to  the 
bobbins  by  four  transverse  wires,  s,  fixed  to  a  pair  of  vertical  rods,  t, 
which  have  a  short  vertical  traverse,  in  bracket  eyes,  u,  bolted  to  the 
side  standards,  a.  This  vertical  traverse  is  given  to  the  guide  wires,  s, 
to  cause  them  to  lay  the  thread  evenly  upon  the  bobbins.  The  requisite 
motion  is  produced  by  a  pair  of  heart-shaped  cams,  v,  keyed  upon  a 
transverse  shaft,  w,  carried  in  bracket  bearings,  fixed  to  the  side  standards. 
These  cams,  v,  act  upon  levers,  x,  jointed  at  one  end  to  the  vertical 
rods,  t,  and  at  the  other  to  the  side  standards,  a.  The  shaft,  w,  has 
keyed  upon  it  a  spur-wheel,  Y,  driven  by  a  small  pinion,  z,  upon  the  end 
of  the  shaft,  l.  In  this  manner,  the  cams,  v,  constantly  revolve,  whilst 
the  winding  action  goes  on ;  and  they  cause  the  levers,  x,  to  rise  and 
fall  slowly,  and  the  levers  impart  this  motion  to  the  guide-wires,  s,  so 
that  each  thread  is  directed  evenly,  and  in  succession,  to  all  parts  of  the 
bobbin,  and  is  built  up  thereon  in  a  compact,  cylindrical  form.  After 
being  wound  upon  these  bobbins,  the  thread  is,  by  a  subsequent  opera- 
tion, rewound  upon  smaller  bobbins  for  the  market. 


GAS  METERS. 
J.  Z.  Kay,  Dundee. — Patent  dated  December  14,  1853. 

A  means  of  securing  a  correct  water  level  in  gas  meters,  whereby 
mistakes  and  frauds  may  be  prevented,  has  always  been  a  great  want. 
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Mr.  Kay,  of  the  Gas-Light  Company,  Dundee,  effects  this  by  the  in- 
troduction of  a  separate  small  chamber  in  communication  with  the  water 
supplied  to  the  meter.  The  outlet  to  the  burners  is  taken  from  this 
chamber,  the  discharge  pipe  being  carried  down  from  the  top  of  the  meter, 
to  within  a  very  short  distance  of  the  water  line  in  the  chamber.  This  tube 
is  curved  forward  towards  the  front  side  of  the  meter,  and  its  open  lower 
end  is  flattened,  or  so  shaped  that  a  very  slight  elevation  of  the  water's 
level  will  seal  the  tube,  and  stop  the  discharge  of  gas.  Hence,  if  too 
much  water  is  put  into  the  meter,  or  if  the  meter  is  tilted  up  out  of  level, 
the  discharge  pipe  is  shut  at  ouce. 

Our  engraving  represents 
a  gas  meter  arranged  in  the 
manner  described,  portions 
of  the  casing  covers  being 
removed  to  exhibit  the  in- 
ternal details,  to  which  the 
invention  refers. 

In  this  meter  a  drum  of 
the  ordinary  kind  revolves 
in  the  cylindrical  compart- 
ment, a,  of  the  meter.  In 
front  of  this  casing  is  formed 
the  chamber,  b,  in  which  are 
the  inlet  valve,  c,  the  water- 
supply  pipe,  d,  the  level 
guage  pipe,  e,  which  takes 
1  off  the  surplus  water  to  a 
H  compartment  beneath,  and 
||  the  worm  and  worm-wheel, 
F,  for  communicating  the  ro- 
tatory motion  of  the  drum  to 
the  counting  and  register- 
ing mechanism,  o,  above. 
In  one  of  trie  upper  corners  of  the  chamber,  e,  a  separate  small  compart- 
ment, H,  is  formed,  this  compartment  being  in  communication  with  the 
interior  of  the  casing,  a,  by  an  opening,  i,  partly  above  and  partly  below 
the  water  level.  The  outlet-pipe,  j,  for  the  gas  is  fitted  to  the  top  of  the 
chamber,  h,  and  the  gas  enters  this  pipe  by  a  dip-tube,  k,  which  is  bent 
forward,  to  bring  its  mouth  to  the  point  where  any  tilting  of  the  meter 
will  produce  the  greatest  difference  in  the  level  of  the  water.  The  mouth 
of  the  dip-tube  is  elongated  and  flattened,  so  as  to  form  a  narrow  slit, 
which  is  closed  by  a  less  increase  in  the  height  of  the  water  than  would 
close  an  orifice  of  another  form.  The  mouth  of  the  tube,  k,  being  just 
above  the  level  of  the  water,  it  follows  that,  on  the  meter  being  tilted 
forward  at  all,  the  water  will  cover  it,  and  so  prevent  the  passage  of  the 
gas  to  the  outlet-pipe,  J.  The  position  of  the  outlet-pipe  aud  dip- tube 
may  be  varied  without  altering  the  result.  This  very  important  im- 
provement is  now  being  carried  oat  by  Messrs.  Cowan  of  Edinburgh,  the 
well-known  meter-makers. 


METALLIC  AND  OTHER  CASKS. 

G.  Dcxcan,  J.  Botd,  and  J.  Barker,  Liverpool. 

Patent  dated  Nov.  3, 1853. 

This  invention  relates  to  the  application  of  corrugated  sheets  of  metal 
to  the  construction  of  casks,  and  to  various  arrangements  of  machinery 
to  be  used  in  the  various  stages  of  the  manufacture  of  wooden  casks.  The 
corrugated  iron  or  other  metal  employed,  is  first,  prepared  in  sheets  of  a 
breadth  equal  to  the  length  of  the  required  cask,  and  is  then  cut  into 
lengths  equal  to  half  the  circumference  of  the  cask,  and  the  two  halves 
are  riveted  or  otherwise  fastened  together;  or  the  cylindrical  portion  of 
the  cask  may  be  formed  of  a  single  piece,  bent  round,  and  made  to  over- 
lap for  the  purpose  of  being  riveted.  The  heads  of  these  casks  may  be 
either  of  wood  or  iron.  When  the  latter  material  is  used,  it  is  made  in 
the  form  of  a  disc,  corrugated  in  concentric  rings.  The  corrugations  of 
the  cylindrical  part  of  the  cask  are  made  to  run  round  the  cask.  The 
machinery  to  be  applied  in  the  manufacture  of  wooden  casks  consists,  in 
the  first  place,  of  apparatus  for  bevilling,  hollowing,  and  grooving  the 
cask.  The  cask  is  made  to  rotate  slowly  in  a  species  of  frame,  so  as  to 
bring  the  edge  under  the  action  of  a  set  of  revolving  cutters,  shaped  to 
produce  the  required  conformation.  A  second  piece  of  machinery  is  for 
giving  a  suitable  "  flue  "  or  cone  to  the  iron  hoops,  and  consists  of  a  pair 
of  steel  rollers,  the  upper  of  which  is  fluted  so  as  to  indent  itself  into  one 
side  of  the  hoop,  and  give  it  the  required  cone  by  making  the  sides  of 
unequal  lengths.  A  third  machine  is  for  jointing  the  staves,  and  cutting 
them  to  the  proper  bevil  and  bulge.  This  operation  is  effected  by  means 
of  a  common  saw-table,  the  staves  being  traversed  up  to  the  saw  along 


a  deep  guide,  the  apparatus  being  adapted  for  cutting  several  staves  at 
one  operation.  The  patent  also  comprehends,  amongst  other  things,  a 
system  of  constructing  wooden  casks  with  alternate  bevilled  and  straight 
or  parallel  staves,  to  dispense  with  the  labour  aud  expense  of  bevilling 
and  tapering  the  whole  of  the  staves. 


SAFETY  VALVE. 
J.  DiLWORin,  Preston.— Patent  dated  December  1,  1853. 

By  this  simple  contrivance  of  safety  valve,  a  steam-escape  is  obtained 
equal  to  the  area  of  the  valve  itself.  This  is  accomplished  by  employing 
three  valves  attached  to  one  spindle,  the  lowest  of  the  three  being  of  a 
smaller  diameter  than  the  other  two,  which  are  equal  in  size.  The  two 
upper  valves  act  as  equilibrium  valves,  and  allow  the  steam  to  pass  off 
in  opposite  directions ;  whilst  the  bottom  valve  works  steam-tight  like  a 
piston  in  a  short  tube  or  cylinder,  and  is  acted  upon  by  the  steam  pres- 
sure so  as  to  open  the  escape  valve 
apertures  above.  Our  engraving 
represents  the  valve  in  vertical 
section.  The  details  are  contained 
in  the  cylindrical  casting,  a,  which  is 
fitted  to  the  top  of  the  boiler,  and  the 
steam  pressure  acts  upon  the  valve,  b, 
formed  on  the  lower  end  of  the  ver- 
tical spindle,  c.  This  valve  is  loaded 
by  the  weight,  D,  suspended  from  it 
in  the  interior  of  the  boiler,  and  the 
steam  reaches  the  under  side  of  the 
valve,  b,  by  the  tube,  e.  The  valve 
works  steam-tight  in  a  cylindrical 
chamber,  which  communicates  with 
the  atmosphere  by  the  passage,  p. 
The  steam  escapes  from  an  annular 
chamber,  g,  higher  up  in  the  casting, 
a,  the  egress  being  governed  by  the 
double  cylindrical  valve,  h,  fixed 
upon  the  spindle,  c.  This  valve  rises 
with  the  valve,  b,  when  the  steam 
pressure  becomes  too  great,  and  the 
steam  issues  from  the  chamber,  a, 
under  the  valve,  and  up  through  it 
to  the  outer  chamber,  I,  finally  pass- 
ing off  by  the  pipe,  J. 

The  patentee  also  specifies  a  modi- 
fication, in  which  the  valve  is  loaded 
by  an  external  lever  arrangement, 
the  lever  being  constructed  in  a 
peculiar  manner,  so  as  to  lessen  the 
action   of  the  weight  as   the   valve 

rises,  the  steam  being,  in  consequence,  allowed  to  escape  as  freely  as 
possible,  as  long  as  its  pressure  is  too  great. 


APPLICATIONS  OF  CAOUTCHOUC. 
J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  December  1,  1853. 

There  seems  to  be  no  end  to  the  applications  of  this  valuable  substance, 
caoutchouc,  and  the  present  invention  adds  a  few  more  to  the  list.  It  is 
patented  in  this  country  on  behalf  of  M.  C.  E.  F.  Guibal  of  Paris,  and 
consists  in  the  application  of  vulcanized  caoutchouc  to  the  manufacture 
of  currycombs,  tooth  and  other  brushes,  and  similar  articles,  and  arti- 
ficial cloth.  Our  engravings  represent  a  currycomb  made  of  caoutchouc 
according  to  this  invention, 

fig.  1  being  a  plan  of  the  ' 

rough-acting  surface,  and 
fig.  2  a  longitudinal  section 
of  the  currycomb.  The 
caoutchouc  is  mixed  with  a 
composition  of  sulphur  and 
zinc,  and  formed  into  a 
sheet,  which  is  then  mould- 
ed into  the  form  required, 
being  heated  by  steam, 
stoves,  or  other  means. 

In  making  currycombs,  the  caoutchouc,  a,  is  moulded  on  one  side  into 
a  rough  surface,  the  other  side  being  left  plain  for  the  attachment  of  a 
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stiff  back,  b,  of  gutta  percha  or  other  suitable  material,  which  is  fitted 
with  a  strap,  c,  for  the  introduction  of  the  hand  in  holding  it.  The 
rough-acting  surface  consists  of  undulating  ridges  and  hollows,  each 
alternate  ridge  carrying  a  number  of  points,  D.       In  making  tooth  or 

other    brushes,    the    ordi- 
Fig-2.  nary  bristles   or  hairs  are 

superseded  by  tufts  of 
caoutchouc  threads,  made 
of  such  a  stiffness  and  elas- 
ticity as  to  answer  the  same 
purpose.  These  tufts  are 
fixed  in  the  back  of  the 
brush,  which  is  also  of  the 
same  material,  and  are  securely  held  by  being  entirely  incorporated 
with  it  by  means  of  heat. 

In  making  the  artificial  cloth,  any  suitable  woven  fabric  is  taken  as  a 
foundation,  and  is  thinly  coated  with  caoutchouc,  prepared  with  a  view 
to  its  after  vulcanization.  The  layer  is  then  rendered  adhesive  by 
means  of  heat,  and  a  nap  of  any  material  or  colour  is  laid  upon  its  sur- 
face, and  is  caused  to  adhere  to  it  by  pressure.  If  the  cloth  is  to  be 
doub'e,  the  foundation  fabric  is  similarly  treated  on  both  sides.  The 
caoutchouc  may  be  mixed  with  colouring  powders,  such  as  oxide  of  zinc, 
Vermillion,  ultramarine,  or  orpiment,  so  as  to  give  it  a  colour  as  nearly 
as  possible  that  of  the  nap  or  pile  to  be  applied  to  its  surface.  After  the 
application  of  the  nap  or  pile  to  the  surface  of  the  caoutchouc,  this  is 
subjected  to  a  sufficient  degree  of  heat  to  effect  its  vulcanization,  which 
also  causes  the  adherence  of  the  nap  or  pile  to  be  more  perfect. 

CUTTING  AND  BRUISING  APPARATUS  FOR  VEGETABLE 

SUBSTANCES. 

F.  Ardino,  Albert  Iron  Works,  Uxbridge. — Patent  dated  Nov.  22,  1853. 

The  improvements  comprehended  in  this  patent  relate  to  the  conforma- 
tion of  the  acting  details  of  chaff-cutters,  bean  or  pea  splitters,  and  oat 

or  barley  bruisers.  Fig.  1  of  our 
engravings  represents  the  fly- 
wheel and  knives  of  the  chaff-cut- 
ting machine,  fig.  2  is  a  sectional 
detail  of  the  bean  or  pea  splitter, 
and  fig.  3  is  a  similar  view  of 
the  cylinder  and  cutters  of  the  oat 
or  barley  bruiser.  In  the  ordinary 
chaff-cutting  machines,  the  action 
of  the  cutters  is  very  apt  to  force 
the  chaff  to  one  side,  or  into  a 
corner,  so  as  materially  to  impede 
and  injure  the  cutting  action. 
The  patentee  obviates  this  defect 
by  inclining  portions  of  the  blades 
in  reverse  directions.  The  knives 
are  arranged  in  pairs,  being 
riveted  to  the  arms  of  the  fly-wheel.  The  cutting  edges  of  the  central 
blades,  A,  are  inclined  outwards,  and  have  a  tendency  to  thrust  the  chaff 
away  from  the  centre  of  the  wheel,  whilst  the 
outer  blades,  b,  having  their  cutting  edges  inclined 
inwards,  thrust  the  chaff  towards  the  centre,  so 
that  it  is  kept  between  the  blades,  a  b,  and  every 
part  of  it  is  inevitably  cut  by  one  or  other  of  the 
blades. 

The  apparatus  for  splitting  beans  or  peas,  and 
represented  in  fig.  2,  consists  of  a  metal  roller,  e, 
grooved  ratcbetwise,  so  as  to  carry  down  the 
beans  or  peas  upon  the  angular  cutting  edge,  f  ;  feeding  guides,  a, 
being  arranged  so  as  to  conduct  the  beans  or  peas  fairly  down  to  the 
roller,  E,  and  cutting  edge,  f.  The  grooves 
may  be  formed  diagonally  on  the  roller,  or 
parallel  to  its  axis.  In  the  bruising  apparatus 
represented  in  fig.  3,  a  very  finely  grooved 
roller,  c,  is  used,  which  acts  in  concert  with 
a  series  of  plates,  d,  formed  into  cutting 
edges,  eacli  lower  plate  being  slightly  nearer 
the  roller  than  the  plate  above,  so  that  the 
oats  or  barley  is  gradually  acted  upon  in 
passing  between  the  roller  and  the  cutting 
e  !ges. 


REVIEWS  OF  NEW  BOOKS. 


Fig.  2. 
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\ 


£^==3^"^ 


The  Mississippi  and  Ohio  Rivers  :  containing  Plans  for  the  Protection 
of  the  Delta  from  Inundation,  and  Investigations  of  the  Practicability 
and  Cost  of  Improving  the  Navigation  of  the  Ohio  and  other  Rivers  by 
means  of  Reservoirs.  With  an  Appendix  on  the  Bars  at  the  Mouths 
of  the  Mississippi.  By  Charles  Ellet,  Jun.,  Civil  Engineer.  Phila- 
delphia:   Lippincott,  Grambo,  &  Co.     Pp.  367.     Plates. 

We  have  here  an  interesting  record  of  an  engineer's  labours  in  one  of 
the  highest  branches  of  his  profession,  and  relating  to  objects  of  greater 
scope,  and  affecting  vaster  interests,  than  it  has,  perhaps,  ever  fallen  to 
the  lot  of  the  earth's  great  remodellers  to  contemplate  practically. 

The  author  was  commissioned  by  the  United  States  Government  to 
make  such  surveys  and  investigations  as  were  necessary  to  the  prepara- 
tion of  adequate  plans  for  protecting  the  delta  of  the  great  Mississippi 
from  inundations,  and  for  increasing  the  depth  of  water  on  the  bars  at 
the  mouths  of  this  river.  Mr.  Ellet  has  not  discredited  the  selection 
made  in  intrusting  this  important  mission  to  him.  This  work  abounds 
throughout  with  evidences  of  most  comprehensive  powers  of  observation, 
whilst  the  views  resulting  from  his  investigations  are  supported  by  care- 
ful and  extensive  measurements  and  calculations.  The  author  gives 
the  following  condensed  view  of  the  matter  in  his  introduction : — 

"  The  ctuises  of  the  more  frequent  and  more  extensive  overflows  of  the  delta  of  the 
Mississippi,  in  recent  than  in  former  times,  are  considered,  and  plans  suggested  for  the 
mitigation  of  the  evil. 

"  The  greater  frequency  and  more  alarming  character  of  the  floods  are  attributed— 

"  Primarily,  To  the  extension  of  cultivation  throughout  the  Mississippi  Valley,  by 
which  the  evaporation  is  thought  to  be,  in  the  aggregate,  diminished,  drainage  ob- 
viously increased,  and  the  floods  hurried  forward  more  rapidly  into  the  country  below. 

"  Secondly,  To  the  extension  of  the  levees  along  the  borders  of  the  Mississippi,  and  of 
its  tributaries  and  outlets,  by  means  of  which  the  water  that  was  formerly  allowed  to 
spread  over  many  thousand  square  miles  of  low  lands,  is  becoming  more  and  more  con- 
fined to  the  immediate  channel  of  the  river,  and  is,  therefore,  compelled  to  rise  higher 
and  flow  faster,  until,  under  the  increased  power  of  the  current,  it  may  have  time  to 
excavate  a  wider  and  deeper  trench  to  give  vent  to  the  increased  volume  which  it 
conveys. 

"  Thirdly,  To  cut-offs,  natural  and  artificial,  by  which  the  distance  traversed  by  the 
stream  is  shortened,  its  slope  and  velocity  increased,  and  the  water  consequently  brought 
down  more  rapidly  from  the  country  above,  and  precipitated  more  rapidly  upon  the 
country  below. 

Fourthly,  To  the  gradual  progress  of  the  delta  into  the  sea,  by  which  the  course  of  the 
river  at  its  embouchure  is  lengthened,  the  slope  and  velocity  there  are  diminished,  and 
the  water  consequently  thrown  back  upon  the  lands  above. 

"  It  is  shown  that  each  of  these  causes  is  likely  to  be  progressive,  and  that  the  future 
floods  throughout  the  length  and  breadth  of  the  delta,  and  along  the  great  streams  tribu- 
tary to  the  Mississippi,  are  destined  to  rise  higher  and  higher,  as  society  spreads  over 
the  upper  States,  as  population  adjacent  to  the  river  increases,  and  the  inundated  low 
lands  appreciate  in  value. 

"  For  the  prevention  of  the  increasing  dangers  growing  out  of  these  several  co-opera- 
tive causes,  six  distinct  plans  are  discussed  and  advocated : — 

"  First.  Better,  higher,  and  stronger  levies  in  lower  Louisiana,  and  more  efficient  sur- 
veillance— a  local  measure,  but  one  requiring  State  legislation,  and  official  execution  and 
discipline. 

"  Second.  The  prevention  of  additional  cut-offs;  a  restraint  which  may  call  for  national 
legislation,  or  possibly  judicial  interference,  to  prohibit  the  States  and  individuals  above 
from  deluging  the  country  below. 

"  Third.  The  formation  of  an  outlet  of  the  greatest  attainable  capacity,  from  the  Mis- 
sissippi to  the  head  of  Lake  Borgne,  with  a  view,  if  possible,  to  convert  it  ultimately  into 
the  main  channel  of  the  river. 

"  Fourth.  The  enlargement  of  the  Bayou  Plaquemine,  for  the  purpose  of  giving  prompt 
relief  to  that  part  of  the  coast  which  now  suffers  most  from  the  floods — viz.,  to  the  borders 
of  the  Mississippi  from  above  Baton  Rouge  to  New  Orleans. 

"  Fifth.  The  enlargement  of  the  channel  of  the  Atchafalaya,  for  the  purpose  of  extend- 
ing relief  higher  up  the  coast,  and  conveying  to  the  sea,  by  an  independent  passage,  the 
discharge  from  Red  River  to  Washita. 

"  Sixth.  The  creation  of  great  artificial  reservoirs,  and  the  increase  of  the  capacity  of 
the  lakes  on  the  distant  tributaries,  by  placing  dams  across  their  outlets,  with  apertures 
sufficient  for  their  uniform  discharge — so  as  to  retain  a  portion  of  the  water  above  until 
the  floods  have  subsided  below,  it  is  proposed  by  this  process  to  compensate,  in  some 
degree,  for  the  loss  of  those  natural  reservoirs  which  have  been  and  are  yet  to  be  destroyed 
by  the  levies;  and,  at  the  same  time,  and  by  the  same  expedient,  improve  the  navigation 
of  all  the  great  tributaries  of  the  Mississippi,  while  affording  relief  to  the  suffering  and 
injured  population  of  the  delta. 

"  It  will  be  seen  that  these  several  plans  harmonize  with  each  other,  and  may  be  car- 
ried on  simultaneously. 

"It  will  be  shown,  moreover,  that  they  will  all  be  needed,  and  that  they  must  be  adopted 
promptly  and  prosecuted  vigorously,  to  afford  efficient  and  timely  protection  ;  and  thar, 
if  adopted,  and  pressed  forward  boldly,  they  will  ultimately  secure  the  immediate  object 
of  Congress — the  protection  of  the  coasts  of  the  Mississippi  from  overflow,  and,  simul- 
taneously, the  perfection  of  tweuty  thousand  miles  of  precarious  navigation,  and  the 
ultimate  drainage  and  cultivation  of  fifteen  or  twenty  millions  of  acres  of  uninhabitable 
swamps." 

The  navigation  of  the  Ohio,  discussed  in  the  second  portion  of  the 
work,  is  of  scarcely  less  interest  and  importance  than  that  of  the  Missis- 
sippi itself,  and  the  subject  is  treated  in  an  equally  comprehensive  and 
scientific  manner. 

Independent  of  the  immediate  practical  aims  of  the  work,  it  is  replete 
with  matter  capable  of  general  application,  and  adds  considerably  to  our 
knowledge  of  the  processes  of  nature  continually  going  on  upon  the 
surface  of  our  globe. 

"  There  are  few  studies  which  exhibit  beneficent  design  in  a  more  impressive  form  than 
that  which  unfolds  the  adaptation  of  the  physical  structure  of  the  earth  to  the  wants  of 
man.  The  mountains,  planes,  and  valleys,  the  harmony  of  colouring,  and  all  that  apper- 
tains to  the  beauty  of  structure,  speak  to  the  eye,  aud  require  no  aid  from  science  to  im- 
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press  the  imagination.  The  fertility  of  the  soil  supplies  the  necessaries  of  life,  and  calls 
for  acknowledgment  and  praise.  The  stoves  of  mineral  wealth,  formed  for  ages  in  advance, 
to  be  called  forth  in  due  season  to  aid  in  the  support  of  industry,  the  developments  of  art, 
and  the  progress  of  civilization,  are  so  essential  to  all  the  movements  of  the  machinery 
u£  society,  that  the  wisdom  which  ruled  their  formation,  and  prepared  the  treasure,  could 
scarcely  "fail  to  inspire  a  tribute  of  admiration. 

"  But  the  great  features  of  the  physical  formation  of  the  earth,  the  distribution  of  hills 
and  mountain  ranges,  on  which  the  clouds  may  break  and  condense  into  rain ;  the  arrange- 
ment of  the  gentle  planes  that  spread  out  from  the  base  of  each  hill  and  mountain,  until 
they  intersect  other  planes  which  spread  out  from  other  hills  and  other  mountains,  and 
form  channels  at  their  intersection  for  the  drainage  of  the  surplus  water  shed  from  the 
adjacent  slopes ;  the  adaptation  of  these  valleys  by  a  happy  combination  of  the  dip  to- 
wards the  ocean,  the  area  drained,  and  the  development  of  the  stream  to  navigation  and 
the  wants  of  commerce,  and  the  convenience  of  cultivated  man — these  are  the  studies  of 
science,  which  require  the  aid  of  art  and  its  improvements." 

In  recommending  certain  plans  for  improving  tbe  navigation  of  the 
Ohio,  our  author  urges  that — 

"  If  an  engineer  had  prepared  a  plan  of  improvement,  contemplating  the  excavation  of 
a  canal  as  large  as  the  Ohio — a  thousand  miles  long,  a  thousand  feet  wide,  and  seven  feet 
deep — aud  the  excavation  of  reservoirs  capacious  enough  to  supply  it  with  water,  it  would 
be  easvto  demonstrate  that  such  a  work  is  feasible,  and  that  the  cost  might  not  be  greater 
than  the  actual  value  of  the  river  which  now  connects  the  seaboard  cities  with  the  Mis- 
sissippi, and  floats  tlie  commerce  of  ten  or  twelve  of  the  States  of  this  Union.  The  prac- 
ticability of  such  a  canal  could  be  easily  demonstrated,  for  it  involves  plans  precisely 
analogous  to  those  of  works  that  have  been  already  executed.  Such  an  enterprise,  to  use 
the  stereotyped  expression  of  the  day,  might  even  be  considered  worthy  of  the  destinies 
of  the  American  people,  and  in  accordance  with  the  spirit  of  the  age  in  which  we  live. 

'But  the  writer  has  no  such  magnificent  effort  to  propose— no  achievement  even  to 
compare  with  the  great  works  already  accomplished  by  the  private  enterprise  of  the 
country. 

"  It  is  not  proposed  to  dig  a  canal,  or  to  form  a  reservoir.  Nature  has  already  prepared 
the  Ohio  river,  and  excavated  for  it  a  channel,  capacious  enough  forthe  largest  steamers. 
Nature  has  adjusted  its  bed  so  admirably,  that  no  locks  are  needed  to  overcome  its  fall; 
no  dams  to  break  its  current ;  no  aqueducts  to  carry  it  over  valleys  ;  no  engines  to  pro- 
vide it  with  water,  or  labour  to  excavate  the  lakes  which  are  needed  to  hold  a  reserve 
supply. 

"  The  canal  is  dug,  and  the  lakes  are  excavated,  and  the  water  is  abundantly  supplied 
from  the  clouds.  All  that  is  left  for  tbe  ingenuity  and  enterprise  of  man  to  accomplish, 
to  perfect  the  navigation,  is  to  build  a  few  stone  walls  across  some  of  the  tributary  streams, 
and  hold  back  a  small  portion  of  tbe  surplus  water  in  the  lakes  that  are  there  already 
formed,  and  then  provide  common  sluice-gates  to  emit  that  water  into  the  channel  when 
it  is  needed. 

''  This  is  all  that  is  necessary  for  the  "  spirit"  of  this  and  future  ages  to  accomplish,  to 
obtain  a  perennial  and  unbroken  navigation  of  nearly  1,000  miles  along  the  Ohio,  and 
many  hundred  miles  along  its  tributary  valleys."  *  *  * 

'-  As  an  effort  of  art,  the  work  of  controlling  the  floods  of  the  great  rivers  of  the  Missis- 
sippi Valley,  will  never  compare  with  the  labours  of  men  in  other  departments  of  practical 
science.  More  money  has  been  laid  out  on  three  miles  of  railroad,  than  would  be  needed 
to  maintain  the  waters  of  the  Ohio  within  two  feet  of  a  uniform  height  throughout  the 
year;  to  add  a  length  of  several  hundred  miles  to  the  river  navigation  of  the  country, 
and  render  more  than  two  thousand  miles  of  precarious  navigation  permanent  and  cer- 
tain. The  same  reservoir  that  keeps  back  the  excess  of  water  from  the  tributary,  keeps 
it  back  also  from  the  recipient  stream ;  the  same  supply  that  maintains  the  navigation 
of  the  tributary,  also  improves  that  of  the  recipient;  and  the  same  reservoir  that  serves 
to  maintain  the  navigation  of  both  tributary  and  recipient,  serves,  of  necessity,  to  protect 
both  from  overflow. 

"  These  things  will  be  effected,  not  by  main  force,  but  by  skill.  The  rain-gauge  will 
indicate  the  approaching  danger  from  the  summits  of  the  distant  mountains;  the  tele- 
graph will  announce  the  fact  at  the  flood-gates,  and  the  whole  may  thus  be  controlled  by 
the  previsions  of  science." 

The  Appendix  records  the  author's  investigations  into  the  cause  of  the 
formation  of  bars  at  the  months  of  large  rivers,  and  his  views  have  been 
confirmed  by  direct  experiment  in  the  case  of  the  Mississippi.  He  found 
a  body  of  fresh  river  water,  seven  feet  in  depth,  rushing  over  the  bar, 
and  reaching  a  considerable  distance  to  seaward,  without  mixing  with 
the  salt  water.  Immediately  below  this  current  was  a  current  of  salt 
water,  going  in  the  same  direction  as  the  river  water,  and  presumed  to 
be  caused  by  the  frictional  contact  of  the  latter.  It  is  evident  that  this 
salt  water  current  must  be  supplied  from  the  sea,  and  accordingly  a 
strong  under  current  was  found  to  set  in  towards  the  bar  along  the  bot- 
tom. The  water  of  this  inward  current,  on  reaching  a  certain  point, 
was  found  to  rise,  and  then,  changing  the  direction  of  its  motion,  return 
:award  with  the  middle  current.  The  inward  under  current,  grovel- 
ling, as  it  were,  along  the  bottom,  stirs  up  the  mud  outside  the  bar,  and 
carries  it  towards  the  bar,  upon  which  it  deposits  it  when  passing 
through  the  dead  point  and  upward  movement,  between  its  inward  and 
outward  traverse.  Mr.  Ellet  proposes  the  following  very  ingenious  and 
scientific  mode  of  removing  the  bars  : — A  number  of  inclined  iron  tubes 
or  cylinders  are  to  be  traversed  across  the  bar  by  a  steamer.  These 
cylinders  are  to  be  fixed  in  an  inclined  position,  with  their  front  lower 
ends  just  dipping  into  the  mud  of  the  bar,  whilst  their  upper  ends  are 
at  a  slight  distance  below  the  surface.  The  motion  of  the  steamer  will 
produce  a  current  up  the  inclined  tubes,  which  will  carry  up,  and,  at  the 
same  time,  mix  the  mud,  and  render  it  capable  of  suspension  in  the  water 
for  a  considerable  time.  The  tubes  discharge  this  current  of  muddy 
water  into  the  most  rapidly  outflowing  portion  of  the  river,  so  that  the 
mud  is  speedily  carried  far  out  to  sea. 

In  conclusion,  we  must  remark,  that  although  the  subject  of  Mr.  El- 
let's  work  is  itself  of  a  very  interesting  nature,  notwithstanding  the 
tediou3  calculations  and  innumerable  statistics  and  data  necessarily  con- 
nected with  it,  it  is  rendered  still  more  interesting  and  entertaining  by 
the  intelligent  manner  in  which  its  author  has  brought  it  before  his 
readers.     Nor  do  the  transatlantic  publishers  deserve  less  praise  for  the 


manner  in  which  they  have  executed  their  portion  of  the  undertaking. 
The  book  is  a  specimen  of  printing  and  material  which  will  bear  compa- 
rison with  anything  of  the  kind  of  British  origin. 


A  Bkiep  Description  of  the  Art  of  Anastatic  Printing,  as  practised 

by  S.  H.  Cowell,  Ipswich,  Suffolk;  with  full  Directions  and  Illustrative 

Specimens.     Ipswich :  S.  H.  Cowell. 

"  Anastatic  printing,"  now  a  comparatively  antique  invention,  is  a 
peculiar  process,  by  which  any  design  made  on  paper  with  prepared  ink, 
chalk,  or  other  oleaginous  matter,  may  be  transferred  from  the  paper  to 
a  metal  plate,  which  plate,  in  turn,  may  be  used  as  the  actual  printing 
surface  for  the  production  of  an  indefinite  number  of  copies  of  the  original 
design. 

The  discovery  of  this  interesting  art  occurred  at  Erfurt,  in  Germany, 
some  years  ago;  hut  its  introduction  here  is  mainly  due  to  Professor 
Faraday,  who  gave  an  elaborate  lecture  on  the  subject,  at  the  Royal  In- 
stitution, in  1845.  The  term  "anastatic"  has  been  deduced  from  the 
Greek  (i««c-v«ins,  resurrection,  or  reproduction).  The  plan  is  simply  this  : 
The  printed  original,  or  the  paper  carrying  the  oleaginous  device,  how- 
ever produced,  is  laid  face  downwards  upon  a  clean  zinc  plate,  and  an 
acidulous  solution  is  then  applied  to  the  back  of  the  paper,  when  the 
whole  is  passed  through  a  press.  The  presence  of  the  oleaginous  lines 
in  contact  with  the  plate,  prevents  the  acid  from  taking  effect  at  those 
parts,  whilst  the  blank  spaces,  being  quite  unprotected,  are  fully  and 
completely  acted  upon,  or  "  bitten"  in  by  the  acid.  We  have  thus  a 
reversed  facsimile  of  the  original  device,  the  lines  of  such  figure  or 
letters  being  in  relief.  On  the  removal  of  the  paper,  the  plate  is  treated 
with  a  gummy  solution  to  prevent  the  adhesion  of  the  printing  ink  upon 
the  blank  spaces,  and  the  plate  is  then  inked  up  by  rollers,  and  printed 
from — just  as  a  form  of  type  would  he  used. 

In  some  instances,  very  old  letterpress  and  drawings  have  been  most 
perfectly  reproduced  in  this  way;  hut,  in  the  majority  of  cases,  the  com- 
plicated and  uncertain  chemical  arrangements  necessary  for  reviving  the 
hard  and  dry  ink  of  old  subjects,  have  been  a  complete  bar  to  the  appli- 
cation of  the  new  process  to  this  purpose.  Hence,  Mr.  Cowell,  with  other 
printers,  has  been  led  to  adopt  the  art  to  purposes  of  more  general  utility. 
The  little  pamphlet  issued  from  the  Ipswich  press,  is  well-stored  with 
examples  of  what  has  actually  been  accomplished  under  the  system. 
The  reproduction  of  a  chalk-drawing  of  Chelsworth  Church  is  most  per- 
fect ;  so  also  are  some  pen-and-ink  sketches  of  archaeological  subjects. 
Besides  these  examples,  an  impression  of  an  old  woodcut—"  Liverpool 
as  it  was  in  1650" — is  given,  with  all  the  freshness  of  the  original  en- 
graving ;  whilst  two  other  pages  show  how  well  the  process  answers 
for  music  and  commercial  circular  writing.  The  pamphlet  contains 
some  useful  matter,  descriptive  of  the  working  routine,  which  may  be 
consulted  by  all  who  wish  to  attempt  the  practice  of  this  curious  inven- 
tion. 

Elements  of  Geometry  and  Mensuration;  with  Easy  Exercises,  de- 
signed for  Schools  aud  Adult  Classes.  By  Thomas  Lund,  B.D.,  Editor 
of  Wood's  Algebra.  Pp.  87.  Longmans,  1854. 
Mr.  Lund,  who  is  well  known  as  an  able  mathematician,  has  here  put 
forth  the  first  part  of  a  short  treatise  of  the  Elements  of  Geometry  and 
Mensuration.  Like  Mr.  De  Morgan,  he  is  dissatisfied  with  the  method 
adopted  in  many  schools  of  teaching  rules  without  reference  to  principles, 
and  he  deplores  the  results  which  arise  from  such  a  bad  system  of  mental 
culture,  and  the  very  general  ignorance  of  right  principles  of  construc- 
tion and  design,  which  notoriously  prevails  among  English  artists  and 
workmen.  In  this  instance,  he  would  have  geometry  as  an  art  systema- 
tically preceded  by  geometry  as  a  science ;  and  this  first  part  of  his 
treatise  is  devoted  to  a  brief  but  scientific  exposition  of  this  latter  branch. 
The  author  disavows  any  intention  of  entering  into  competition  with 
Euclid's  Elements;  but  he  is  of  opinion,  that  good  service  may  be  ren- 
dered to  the  cause  of  popular  education  by  a  work  which  shall  not  deter 
students  by  its  size,  nor  repel  them  by  avoiding  all  practical  illustration. 
The  work  contains  exercises  in  the  shape  of  questions,  and  it  seems  well 
adapted  to  effect  the  object  which  the  author  has  had  in  view.  We  can 
recommend  it  to  the  notice  of  schoolmasters  and  students. 


The  Millwright  and  Engineer's  Pocket  Companion.  By  William 
Templeton.  Corrected  and  Improved  by  Samuel  Maynard.  London  : 
Simpkin,  Marshall,  &  Co.     1854. 

This  book  has  on  its  title-page  the  words,  "Tenth  Edition,"  indicating 
the  want  which  has  existed  for  a  work  of  this  nature.  This  want  we 
should  like  to  see  well  and  efficiently  relieved,  and  we  earnestly  recom- 
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mend  the  subject  to  authors  really  desirous  of  producing  a  useful  book. 
The  work  before  us  is  well  known,  and  with  the  exception  of  the  purely 
arithmetical  portions,  which  must  always  retain  their  utility,  is  completely 
out  of  date.  It  is  a  pity  that  the  editor  of  the  present  edition,  who 
seems  to  have  taken  much  trouble  with  the  arithmetical  part,  and  has 
added  a  number  of  what  may  be  called  curiosities  of  calculation  of  his 
own,  should  have  allowed  the  book  to  come  before  the  public  with  the 
old  illustrative  examples  of  forms  of  steam-engine,  now  almost  forgotten, 
and  certainly  far  from  being  what  should  be  laid  before  the  young 
engineer  as  types  of  classes  most  approved  of,  and  such  as  are  being 
most  generally  constructed  at  the  present  day.  We  cannot  but  see  at 
once,  that  this  book  is  a  book  for  fifteen  or  twenty  years  ago  :  it  is  not 
for  to-day. 


The  Phactical  Surveyor's  Guide,  containing  the  necessary  information 
to  make  any  person  of  common  capacity  a  finished  Land  Surveyor,  with- 
out the  aid  of  a  Teacher.  By  Andrew  Duncan.  London :  Sampson, 
Low,  &  Co.    (No  date.) 

This  title-page  reads  like  that  of  a  school-book  fifty  years'  old.  The 
work,  which  professes  to  do  so  much  in  121  widely-printed  pages,  is  by  a 
land  surveyor,  residing  at  Pittsburgh,  in  Pennsylvania.  It  is  very  far, 
indeed,  from  conveying  all  the  information  necessary  to  make  a  finished 
land  surveyor,  and  its  utility  is  exceeded  by  various  publications  on  this 
side  of  the  water. 


Monthly  Journal  of  Industrial  Progress.  Edited  by  W.  R.  Sullivan, 
Chemist  to  the  Museum  of  Irish  Industry.  June,  1854.  Dublin : 
Kelly. 

This  periodical  is  calculated  to  do  good,  but  we  should  like  to  see  its 
price  lowered,  or  its  bulk  increased.  A  shilling  for  forty-six  unillustrated 
octavo  pages,  three  of  which  would  not  be  equal  to  one  of  our  pages,  is 
somewhat  expensive  in  this  age  of  cheapness  and  progress.  This  number 
contains,  amongst  other  articles,  a  translation  of  an  able  report,  presented 
to  the  French  Government,  by  the  commissioners  appointed  to  examine 
the  principles  and  practice  of  drawing  schools  in  France. 


Observations  on  the  Gaminq  Act  of  1854;  Its  Influence  and  Effects 

on  Constitutional  Liberty.     By  M.  Abitbol.     And 
English  Liberty  in  Danger,  a  Pamphlet  exhibiting  the  imminent  Peril 

insiduously  threatening  British  Freedom,  by  the  proposed  Bill  for  the 

Suppression  of  Gaming-Houses, — 
Are  both  works  whose  titles  only  can  be  mentioned  in  this  Journal. 

CORRESPONDENCE. 


PORTABLE  SCREWING  TACKLE. 

The  form  of  screwing  tackle  represented  in  my  sketch  annexed,  pos- 
sesses the  valuable  feature  of  extreme  portability.  It  is  intended  more 
especially  for  gas  and  water-pipe  fitters,  or  for  other  artisans  whose 
avocat  ons  require  the  carrying  about  of  screwing  apparatus  to  scattered 
jobs.  The  die-frame  is  of  cast-iron,  with  two  diametrically  opposite 
bosses  cast  upon  it,  which  are  bored  up   sufficiently  far  to  receive  the 


two  wrought-irou  handles.  The  boss-holes  are  made  with  a  slight  taper, 
so  that  a  tap  will  fasten  the  handles  in  their  places,  whilst  they  can  be 
at  onee  knocked  out  when  required.  When  both  handles  are  unshipped, 
the  stock  will  go  into  a  very  small  compass,  so  as  to  be  easily  packed 
in  an  ordinary  tool-basket  or  box. 

Derhj,  July,  1854.  E.  B. 

MORETON'S  PENDULOUS  OSCILLATING  STEAM-ENGINE. 

In  this  useful  form  of  engine,  which  I  have  introduced  very  largely, 
the  driving-shaft  pedestals  are  bolted  directly  to  the  foundation,  insuring 


a  perfect  steadiness  and  smoothness  of  action.  The  piston-rod  move- 
ment is  transmitted  at  once  to  the  crank  beneath,  from  the  oscillating 
cylinder,  set  upon  the  entablature  of  the  open  columns.  The  slide-valve 
derives  its  action  purely  from  the  oscillating  movement  of  the  cylinder, 


and  the  valve  gear  is  continued  down  to  drive  the  vertical  feed-pump  on 
the  foundation  level.  The  annexed  sketch  conveys  a  pretty  fair  idea  of 
the  extreme  neatness  of  the  engine  as  a  whole. 

Hope  Ironfoundry,  W.  C.  Moreton. 

Burnham,  Bucks,  July,  1854. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


THE  ROYAL  INSTITUTION. 
Aplil  7. 
Sir  Charles  Fellows,  V.P.,  in  the  CnAiR. 
The  Rev.  John  Barlow,  M.A.,  F.R.S.,  V.P.  and  Sec.  R.I.,  "On  Silica,  and 
some  of  its  applications  to  the  Arts."  The  lecturer  commenced  by  observing  how 
abundantly  silica  is  found.  Quartz,  common  sand,  flint,  chalcedony,  opal,  &c, 
and  a  variety  of  sand  described  by  Mr.  Way  in  the  Quarterly  Journal  of  the  Che- 
mical Society  for  July,  1853,  may  respectively  be  taken  as  examples  of  crystallized 
and  uncrystallized  silica.  Under  all  these  forms  silica  is  capable  of  combining  with 
bases  as  an  acid,  heat  being  necessary  to  produce  the  results.  Hence  the  natural 
combinations  found  in  felspar,  mica,  clay,  &c.,  and  the  artificial,  as  glass,  slags, 
&c.  The  common  forms  of  insoluble  glass  are  produced  by  the  union  of  silica  with 
more  than  one  base.  But,  when  combined  with  an  alkaline  base  only,  silica  forms 
a  soluble  glass,  the  degree  of  solubility  of  which  depends  on  the  proportion  which 
the  silicic  acid  bears  to  the  alkaline  base.  Mr.  Barlow  proceeded  to  detail  various 
methods  by  which  this  very  singular  soluble  silicated  alkali  (or  water-glass)  may 
be  prepared ;  and  then  noticed  many  useful  purposes  to  which  it  is  applicable. 
(1.)  By  way  of  protecting  building  stones  from  decay.  The  stone  surfaces  of 
buildings,  by  being  exposed  to  the  atmosphere,  become  liable  to  disintegration.  It 
has  been  proposed  to  saturate  the  surfaces  of  the  stones  with  a  solution  of  the 
water-glass.  It  is  well  known  that  the  affinity  of  silica  for  alkali  is  so  feeble,  that 
it  may  be  separated  from  this  base  by  the  weakest  acids,  even  by  carbonic  acid. 
According  to  the  expectation  of  those  who  recommend  the  silication  of  stone,  the 
carbonic  acid  of  the  atmosphere  will  set  the  silica  free  from  the  water-glass,  and  the 
silica  thus  separated  will  be  deposited  within  the  pores  and  around  the  particles 
of  the  stone.  The  points  of  contact  of  these  particles  will  thus  be  enlarged,  and 
a  sort  of  glazing  of  insoluble  silica  will  be  formed  sufficiently  to  protect  the  stone 
against  the  effects  of  moisture,  &c.  Two  portions  of  Caen  stone  were  exhibited, 
one  of  which  had  been  soaked  in  a  solution  of  water-glass  two  months  before. 
Tbe  surface  of  the  unsilicated  specimen  was  soft,  readily  abraded  when  brushed 
with  water,  and  its  calcareous  ingredients  dissolved  in  a  weak  solution  of  sul- 
phurous acid.  The  silicated  surface,  on  tbe  other  band,  was  perceptibly  hard,  and 
resisted  the  action  of  water  and  of  dilute  acid  when  similarly  applied.  Experi- 
ments are,  however,  still  wanting  to  prove  the  value  of  this  new  compound  for  this 
purpose.  (2.)  Another  application  is  to  the  hardening  of  cements,  mortars,  &c, 
so  as  to  render  tbem  impermeable  by  water.  Antbon  of  Prague,  about  fourteen 
years  since,  suggested  the  use  of  water-glass  as  a  substitute  for  size  in  white- 
washing and  staining  walls.  The  reverend  lecturer  demonstrated,  by  several  simple 
but  well-devised  experiments,  that  carbonate  of  lime,  mixed  up  with  a  weak  solu- 
tion of  water-glass,  and  applied  as  a  white-wash  to  surfaces,  was  not  washed  ofi" 
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bv  sponging  xvith  water,  and  that  common  white-wash,  laid  on  in  the  usnal  manner 
with  size,  was  rendered  equally  adhesive  when  washed  over  with  water-glass. 
(3.)  A  third  application  of  this  singular  substance  is  noticeable  in  what  has  been 
called  "  The  Stereoehrome  of  Fuchs,"  being  essentially  a  process  of  painting,  called 
fresco  secco,  invested  with  the  capability  of  receiving  and  perpetuating  works  of 
the  highest  artistic  character,  and  which  may  be  executed  on  a  vast  scale.  The 
lecturer  very  clearly  and  succinctly  detailed  the  method  devised  by  Herr  Fuchs  for 
obtaining  his  ingenious  and  important  results.  Fortunately  for  both  science  and 
art,  this  application  does  not  rest  in  theory.  The  stereoehrome  has  been  adopted 
on  a  grand  scale  by  Kaulbach,  in  decorating  the  interior  of  the  great  national  edifice 
at  Berlin.  These  decorations  are  in  progress,  and  will  consist  of  historical  pictures 
(the  dimensions  of  which  are  21  feet  in  height  by  nearly  25  feet  in  width).  Three 
of  these  pictures  are  finished — viz.,  "  The  Fall  of  Babel,"  "  The  Golden  Age  of 
Grecian  Art  and  Poetry,"  and  "The  Fall  of  Jerusalem."  Several  others  are  to 
follow,  including  "  The  Battle  of  the  Huns"  and  "  The  Crusaders'  Arrival  before 
Jerusalem."  Single  colossal  figures,  friezes,  arabesques,  chiaro-scuro,  &c,  are 
also  intended  to  be  worked  out  in  the  new  method.  On  the  effect  of  the  three 
finished  pictures,  it  has  been  remarked  by  one  whose  opinion  the  lecturer  stated 
was  entitled  to  respect,  that  they  have  all  the  brilliancy  and  vigour  of  oil  paint- 
ings, while  there  is  an  entire  absence  of  that  dazzling  confusion  which  new  oil 
paintings  are  apt  to  possess,  unless  they  are  viewed  in  one  direction,  which  the 
spectator  has  to  look  for.  A  very  pleasiog  head  of  a  child,  executed  in  stereo- 
chrome,  was  exhibited,  and  very  generally  admired.  As  compared  with  oil  paint- 
ing, drawing  executed  in  this  style  may  be  said  to  be  imperishable  under  ordinary 
influences.* 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 
Jtoe  19,  1854. 
"Additional  Observations  on  Colonr-BIindness,  with  special  reference  to  the 
emplovment  of  Yellow  Eve-Glasses,  to  assist  the  vision  of  the  colour-blind  by 
daylight,"  by  G.  Wilson,  M.D. 

"  On  Dr.  Stenhouse's  Charcoal  Respirator,  for  breathing  infectious  atmospheres 
without  danger,"  by  G.  Wils™,  M.D. 

"  Simple  Azimuth  Compass,"  by  W.  Swan. 


DESTITUTION  OF  MECHANICAL  ENGINEERS. 
Mat  3,  1854. 
"  On  a  New  Railway  Train  Signal,"  by  Mr.  E.  J.  Payne,  Birmingham. 
"  On  a  Safety  Apparatus  for  Working  Mine  Shafts,"  by  Mr.  A.  Slate,  Dudley. 
"  On  an   Improved  Construction  of  Moulds  for  Casting  Metals,"  by  Mr.  R. 
Jobson,  Dudley. 

"On  an  Improved  Piston   for   Steam-Engines,"  by  Mr.   John  Ramsbottom, 
Manchester. 

"  On  an  Improved  Water  Filter,"  by  Mr.  A.  Slate. 


EDUCATIONAL  LECTURES  AT  ST.  MARTIN'S  HALL. 
The  following  have  been  and  are  the  arrangements  for  the  Lectures  and  Conver- 
sational Meetings  in  connection  with  the  Educational  Exhibition  : — 
Julv  10th,  The  Inaueural  Lecture  '  On  the  Material  Helps  of  Education,'  by  the 
Rev.  Dr.  Whewell. 
11th,  Professor  De  Morgan.  '  On  the  Relation  of  Mathematics  and  Logic  to 

other  Branches  of  Knowledge.' 
12th,  Rev.  J.  S.  Howson,  '  Ou  Teaching  Geography.' 
13th,  Dr.  Arnolt,  '  On  Warming  and  Ventilating  Schools.' 
14th,  Dr.  Carpenter,  '  On  the  Training  of  the  Will,  and  the  Formation  of 

Habits.' 
15th,  Dr.  R.  G.  Latham,  '  On  certain  Points  of  Geographical  Teaching.' 
17th,  Mr.  Arthur  Henfrey,  'On  the  Relation  of  Botanical  Science  to  other 
Branches  of  Knowledge.' 
"      Rev.  E.  Trench,  '  On  good  and  bad  Delivery  in  Reading.' 
19th,  Mr.  Horace  Grant,  '  On  Writing.' 

20th,  Professor  Rymer  Jones,  '  On  Modern  Discoveries  by  the  Microscope.' 
21st,    Mr.  T.  Huxley,  '  On  the  Relation  of  Physiological  Science  to  other 

Branches  of  Knowledge.' 
22d,    Dr  R.  G.  Latham,  '  On  the  Relation  of  the  Sciences  connected  with 

Geography  to  other  Branches  of  Knowledge.' 
24tb,  Dr.  Booth,   '  On  the  Influence  of  Examination  as  an  Instrument  of 
Education." 
"      Mr.  Hullah,  '  On  Music  as  an  Element  of  Education.' 
25th,  Rev.  Professor  Baden  Powell,   '  On  Elementary  Instruction  in  Mathe- 
matics.' 
"      Mr.  Sopwith,  '  On  Models  and  Diagrams.' 
26th,  Rev.  J.  P.  Norn's,  '  On  School  Discipline  and  its  Effects  on  the  Beha- 
viour of  Children.' 
27tb,  Rev.  Professor  Baden  Powell,  '  On  Elementary  Instruction   in  As- 
tronomy,   by  Means  of  Models,  in  connection  with   Elementary 
Schools.' 
28th,  Rev.  J.  P.  Norris,  '  On  Emulation.' 
"      Rev.  W  Cazalet,  '  On  the  History  of  Musical  Notation.' 

*  Thi*  was  <-.ne  of  the  most  valuable  and  interesting  discourses  of  the  season,  and  Mr. 
Barfow  brought  his  chemical  knowledge  to  bear  upon  the  subject  throughout  in  a  most 
masterly  manner. 
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July  9th,  Professor  Creasy,   '  On  the  Relation  of  History  to  other  Branches  of 
Knowledge.' 
"     Mr.  Jellinger  Symons,  '  On  Industrial  Schools.' 
Aug.  1st,    Rev.  C  H.  Bromby,   'On  the  Aims  and  Instruments  of  Real  Edu- 
cation.' 
"      Professor  Hunt,  '  On  Classes  for  Scientific  Observation  in  Mechanics' 

Institutes.' 
2d,    Professor  Hunt,  '  On  Familiar  Methods  of  Instruction  in  Science.' 
3d,    Dr.  Scott, '  On  Teaching  the  Deaf  and  Dumb.' 
4th,  Rev.  E.  Sidney,  '  On  Teaching  the  Idiot.' 
"      Professor  Tennant,  '  On  Mineralogy  and  its  application  to  Geology  and 

the  Arts.' 
7th,  The  Dean  of  Hereford,  '  On  Common  Things  and  School  Fees.' 
"      Hon.  and  Rev.  S.  Best,  '  On  Village  Reading  Rooms  and  Libraries.' 
8th,  Rev.  W.  Mitchell,  '  On  Teaching  Crystallography.' 
9th,  Mr.  Chadwick,  '  On  Points  of  the  Sanatory  Construction  and  Manage- 
ment of  Schools.' 
1  Oth,  Mr.  Knighton,  '  On  the  Training  System.' 

11th,  Mr.  W.  Ellis  (Champion  Hill,  Camberwell),  '  On  Economic  Science.' 
14th,  Dr.  Guy,  '  On  the  Use  of  Tabular  Forms  in  Learning  and  Teaching.' 

"      Rev.  Sydney  Turner,  '  On  Reformatory  Schools.' 
15th,  Mr.  Arthur  Hill,  '  On  Punishments  and  Rewards.' 
18th,  Rev.  A.  B.  Power,  '  On  School  Organization,  with  special  reference  to 
the  Use  of  Parallel  Desks.' 
"      Dr.  Guy,  '  On  the  Common-Place  Books.' 
21st,   Professor  Hunt,  '  On  Mechanics'  Institutes.' 
21th,  Gymnastics. 
26th,  Concluding  Address. 

JCLY  10. 

The  Inaugural  Discourse,  "  On  the  Material  Helps  of  Education,"  was  read  by 
the  Rev.  Wm.  Whewell,  D.D.,  Master  of  Trinity  College,  Cambridge.  After 
observing  upon  the  immense  extent  of  the  subject,  and  the  impossibility  of  treating 
it,  in  the  short  time  allotted  to  him,  in  an  adequate  manner,  he  proceeded  to  define 
education  as  a  means  of  making  the  individual  participate  in  human  attainments,  in 
Reason,  Truth,  the  Beautiful,  and  the  Good.  Upon  the  first  head,  Dr.  Whewell 
enlarged  almost  exclusively  upon  language,  as  the  primary  means  of  imparting 
knowledge.  Under  the  second  head,  he  touched  upon  the  value  of  mathematical 
truths  and  known  general  laws,  and  exhibited  some  very  ingenious  little  mechanical 
means  of  physically  demonstrating  some  of  the  theorems,  and  performing  some  of 
the  problems,  in  the  lower  mathematics.  The  construction  of  a  regular  pentagon 
may  be  made  by  tying  a  slip  of  paper,  of  uniform  width,  into  a  knot  and  pressing  the 
knot  down.  That  the  three  angles  of  a  triangle  are  equal  to  two  right  angles,  may  be 
shown  as  follows:  Take  any  triangle  of  paper,  double  down  a  perpendicular  to  the 
longest  base  from  the  opposite  angle ;  then  fold  down  successively  the  three  angles 
to  the  base  of  such  perpendicular.  By  such  helps,  education,  in  this  branch,  might 
be  greatly  benefited.  Upon  the  topic  of  the  beautiful,  the  learned  lecturer  descanted 
upon  the  arts  of  painting  and  sculpture,  while  music  received  great  praise,  as  well 
as  the  elegancies  of  literature.  The  last  topic  was  the  most  difficult,  for  the  good 
being  so  universally  considered  to  be  connected  with  an  after-life  and  the  means  of 
attaining  to  it,  that  opinions  were  legion,  and  it  did  not  become  him  to  assert  any 
particular  course  of  instruction.  In  this  portion  of  the  discourse,  he  spoke  very 
eloquently  of  the  influences  of  home  and  the  other  associations  of  early  life.  The 
lecture-room  was  crammed ;  and,  upon  the  motion  of  the  Bishop  of  St.  David's, 
seconded  by  Mr.  Hume,  M.P.,  the  unanimous  thanks  of  the  assembly  were  voted  to 
Dr.  Whewell,  who  consented  to  allow  the  lecture  to  be  printed. 
July  11. 

Professor  De  Morgan,  "  On  the  Relation  of  Mathematics  and  Logic  to  other 
Branches  of  Knowledge."  This  title  of  the  discourse,  taken  from  the  prospectus, 
was  scarcely  correct.  The  discourse  itself  was  rather  upon  the  advantages  of  a 
study  of  logic  concurrently  with  the  study  of  other  branches  of  education.  The 
Professor  entered  at  great  length  into  the  difference  between  the  ancient  and  mo- 
dern schools,  with  regard  to  mental  discipline — characterizing  the  former  as  capable 
of  being  compared  with  persons  who  kept  on  cultivating  the  soil  only,  and  the 
latter  with  those  who,  omitting  such  culture,  were  continually  sowing  seeds.  From 
a  Baconian  hatred  of  the  schoolmaster,  we  had  lapsed  into  the  very  opposite  ex- 
treme, and  gloried  in  the  epithet  of  "  the  practical,"  as  if  "  the  practical"  were  not 
as  applicable  to  logic  as  to  other  branches  of  knowledge.  His  position  has  given 
him  opportunities  of  observing  our  deficiencies  in  this  respect.  He  related  an 
anecdote  of  a  schoolmaster,  in  a  ragged  school,  putting  the  following  question  to 
the  boys:  "Noah  had  three  sons,  Shem,  Ham,  and  Japhet;  now,  who  was  their 
father?"  The  boys  stared,  but  could  not  answer.  "  You  know  Mr.  Smith,"  the 
schoolmaster  continued,  "  he  has  two  sons,  Tom  and  Jack ;  now,  who  is  their 
father  ?"  This  being  a  fact  within  their  own  knowledge,  and  seeing  the  parties 
every  day,  all  agreed  in  a  correct  answer.  "  Well,  then,"  he  repeated,  "  Noah, 
&c. ;"  but  not  one  word  in  reply  could  he  obtain,  when  a  smile  passing  over  the 
teacher's  countenance,  one  of  the  lads,  of  keener  wit,  it  may  be  presumed,  than  the 
others,  started  up  and  boldly  said,  "  It  could  not  be  Mr.  Smith."  Now,  s  lid  Pro- 
fessor De  Morgan,  we  may  laugh  at  this  obtuseness  ourselves ;  but,  in  his  expe- 
rience, he  had  found,  in  matters  of  mathematics  and  logic,  obtuseness  as  startling 
in  the  minds  even  of  persons  well  educated  in  other  respects.  It  was  the  deficiency 
he  had  alluded  to  which  he  desired  to  see  removed  in  the  present  course  of  educa- 
tion, which  tended  too  much  to  cram  the  individual  with  a  world  of  truths,  with- 
out cultivation  of  that  power  which  enabled  him  to  take  due  advantage  of  such  a 
collection. 
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Westly's  Portable  Farm  Railway. — Let  us  not  be  supposed  to  frighten 
farmers,  by  talking  of  turning  their  meadows,  uplands,  or  cornfields  into  barren 
railways,  Mr.  Westly  means  nothing  of  the  sort.  He  simply  wishes  to  provide 
facile  means  of  enabling  the  practical  tiller  of  the  soil,  to  convey  his  working 
materials  and  his  garnered  produce  over  the  extent  of  his  holding,  with  the  small- 
est expense  of  room  and  carriage  cost.  It  is  calculated  that  every  productive  acre 
of  land  in  this  country,  requires  the  aggregate  annual  transport  of  ten  tons  of 
material,  whether  as  produce  or  manure,  to  an  average  distance  of  a  mile.  This 
amount  of  conveyance,  too,  is  not  a  continuous  matter,  nor  confined  to  convenient 
times.  On  the  contrary,  it  is  imperatively  necessary  at  certain  seasons — whether 
such  seasons  are  propitious  or  the  reverse — so  that,  every  disadvantage  due  to 
weather  and  bad  roads  must  be  met  and  battled  with.  It  is  also  equally  well 
ascertained  that  one-fifth  of  the  entire  land  produce,  is  consumed  by  the  horses 
employed  in  agricultural  labours  j  whilst  of  the  1,500,000  horses  held  by  the 


i 
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farmers,  one-tenth,  or  150,000,  perish  annually,  to  the  excessively  immoderate  loss 
of  the  farmer.  Here,  then,  is  a  broad  case  for  the  improvement  of  the  machinery 
of  conveyance.  Mr.  W.  K.  Westly  of  Leeds,  a  gentleman  whom  our  readers  will 
recognize  as  some  authority  in  matters  connected  with  current  improvement,  has 
laid  before  us  a  plan  of  "portable  farm  railway,"  which,  we  think,  meets  many  of 
the  requirements  of  the  system  and  the  time.  The  rails  are  made  of  red  deal, 
with  flat  bars  of  wrought-iron  nailed  on  each  side ;  but,  in  some  cases,  he  adopts 
stiff  planks  as  rails — and  in  others,  rods,  chains,  or  metal  ropes.  In  our  sketches, 
fig.  1  is  a  plan  of  an  iron-faced  plank  rail ;  and  fig.  2  is  an  edge  view.  The  part, 
A,  is  the  wood  plank,  b  being  the  strips  of  iron  nailed  to  it,  and  c  the  holes  to 


Fig.  4. 


receive  pins  projecting  from  the  shoulders  of  supporting  pillars.  Fig.  3  is  a  front 
view  of  a  carriage  on  one  side  of  a  rail ;  and  fig.  4  is  a  back  view,  showing  the 
carriage  moving  in  an  opposite  direction.  Fig.  5  is  an  end  view  of  both  carriages 
on  the  same  rail.  Fig.  6  is  a  turntable.  There  are  two  rails,  one  above  another, 
between  each  pillar  ;  and  the  whnle  railway  is  thus  composed  of  two  horizontal 
scries  of  rails,  the  one  above  the  other,  connected  by  vertical  pillars,  The  carriages 
on  this  railway  pass  each  other,  backwards  or  forwards,  on  the  opposite  sides  of 
one  and  the  same  rail;  and  they  may  be  transferred  from  one  track  to  the  other 
by  means  of  turntables.  The  carriage  may  have  four  wheels,  to  run  in  the  usual 
way ;  but  to  run  on  the  rail,  requires  only  two  on  the  same  side,  and  a  friction  pulley 
to  lean  against  the  other  rail.     The  carriage  is  partially  supported  by  either  one  of 


Fig.  & 


the  rails,  while  it  is  kept  upright  by  pressing  against  the  other,  d  is  the  body  of 
the  carriage;  E  are  the  bearing  wheels;  f  are  the  friction  pulleys  pressing  against" the 
upper  rail,  withinside  the  iron  binding ;  G  is  a  bar,  by  which  the  carriage  unlocks  the 
turntable  when  required  ;  n  is  a  wooden  frame,  capable  of  rotation  on  the  pillar,  I, 
with  a  rail  above  and  below,  to  correspond  with  the  rest  of  the  railway.  It  is  kept 
fixed  in  a  line  with  the  railway  by  the  catch,  k,  the  horizontal  arm  of  which 
drops  into  a  notch,  l,  at  the  end  of  the  contiguous  rail ;  but  when  a  carriage 


arrives,  its  bar,  o,  strikes  against  the  vertical  arm  of  the  catch,  K,  and  the  turn- 
table is  released,  to  turn  round.  To  insure  the  table  and  the  carriage  turning 
together,  the  stop  lever,  M,  prevents  the  progress  of  the  carriage,  till  the  table  is 
brought  to  its  required  position,  in  a  line  with  the  rails,  when  the  stop  lever  coming 
against  an  inclined  plane,  on  the  under  side  of  the  contiguous  rail,  it  is  depressed 
and  the  carriage  proceeds.  These  turntables  are  used  not  only  at  the  extremities 
of  a  line  of  rails,  but  in  any  part  thereof,  to  allow  the  carriages  to  pass  from 
one  side  to  the  other  of  the  rails,  or  to  return  at  any  desired  point  of  their 
journey,  or  for  other  purposes;  and,  also,  they  serve  as  gates  through  the 
railway,  where  wanted.  The  rails  may  be  of  any  form,  solid  or  hollow,  to 
act  as  channels  or  pipes,  for  water  or  liquid  manure.  Tliey  may  be  strengthened 
and  braced  together  in  a  variety  of  ways;  and,  instead  of  pillars,  they  may 
be  supported  by  brackets,  projecting  from  a  wall  or  building.  The  pillars 
may  be  of  wood,  iron,  brick,  or  stone.  They  may  be  fixed  permanently  in  the 
earth,  or  they  may  be  inserted,  when  only  occasionally  required,  into  sockets 
fixed  in  the  soil.  The  sockets  may  be  left  in  the  ground,  while  the  pillars  are 
removed.  The  pillars  may  sometimes  be  mounted  on  moveable  wheeled  carriages, 
and  sometimes  placed  on  floating  rafts,  boats,  or  pontoons.  Agricultural  carriage 
is  indeed  a  business  of  collection  and  distribution,  quite  as  much  as  of  transport. 
Its  object  is  not  so  much,  as  in  ordinary  carriage,  the  conveyance  of  masses  from 
place  to  place,  but  it  is  the  gathering  together,  in  the  first  instance,  of  various  crops 
or  other  matters,  from  off  an  extended,  soft,  and  uneven  surface,  and  then  transfer- 
ring them  to  the  farm-yard  or  elsewhere;  or  on  the  other  hand,  as  in  spreading 
manure,  it  is  the  removing  of  a  mass,  and  the  distributing  it  in  the  smallest 
quantities  possible  over  the  same  extended,  soft,  and  uneven  surface,  destitute  of 
roads,  and  mostly  at  seasons  unfavourable  to  such  operations.  In  these  processes 
the  labour  of  absolute  transport,  though  much  increased  by  the  weight  and  bulk 
of  the  load,  bears  no  proportion  to  that  of  the  previous  collection,  or  subsequent 
distribution.  Let  it  be  proposed,  for  example,  to  carry  the  produce  of  a  field  to 
the  barn.  A  cumbrous  vehicle,  of  itself  a  great  weight,  is  laboriously  dragged  into 
the  land,  where  the  crop  is  found  prepared  for  transit,  being  dispersed  over  the 
whole  extent,  in  small  lots  of  trifling  weights.  To  collect  these  parcels,  the 
vehicle  has  to  perambulate  backwards  and  forwards  the  whole  surface  of  the  field, 
many  times  over,  with  a  load  increasing  at  every  step ;  and  the  cattle  stopping  at 
short  intervals  for  half  their  time,  while  the  labourers  are  loading:  the  latter  in  their 
turn  having  to  wait  till  the  carriage  reaches  another  parcel.  When  the  burden  is 
completed,  it  proceeds,  sinking  into  and  injuring  the  land,  to  its  destination, 
which  when  reached,  the  load  is  taken  to  pieces  again,  in  order  to  be  built  up  a 
second  time,  into  the  barn  or  stack.  If,  on  the  other  hand,  it  is  intended  to  con- 
vey manure  from  the  yard  to  the  field,  the  mass  is  transferred  to  the  cart  by  small 
parcels,  not  larger  than  what  a  pitchfork  can  raise;  that  is  to  say,  the  heap  is 
taken  to  pieces  to  be  built  up  a  second  time  into  a  mass  in  the  cart,  which,  under 
every  disadvantage  as  to  road  and  season,  is  brought  into  the  field.  The  mass  is- 
here  for  a  second  time  to  be  divided  into  small  portions ;  and  these,  moreover,  are 
to  be  distributed  over  an  extended,  soft,  and  uneven  surface,  every  part  of  which 
must,  for  that  purpose,  be  travelled  over  by  the  cart  and  cattle,  to  its  great  injury. 
Now,  the  portable  railway  acts  on  a  different  principle.  Its  essential  feature  is- 
activity,  as  it  quickly  transports  small  masses.  Irregularities  of  ground  are  made 
up  for  by  the  different  heights  of  the  pillars ;  whilst  ravines  may  be  crossed  on  the 
suspension  principle,  or  by  the  use  of  cellular  tubes.  Various  modes  of  propulsion 
may  be  adopted.  Where  human  power  is  used,  »man  of  average  strength  cau  easily 
do  the  work  of  two  horses  working  on  a  common  road.  It  is  hardly  necessary 
to  point  out,  that,  with  an  aid  of  this  nature,  the  most  inaccessible  recesses  of 
farms  may  be  opened  up  to  the  utmost  wishes  of  the  farmer. 

Prevention  of  Waste  in  Bleaching.— A  system  of  preventing  waste 
from  the  boiling  over  of  the  bleaching  liquor  from  the  pots  used  in  ordinary 
bleaching  processes,  has  recently  been  successfully  introduced  by  Mr.  A.  P.  Cou- 
brough,  of  the  Blanefield  Bleachworks,  Strathblane,  Stirlingshire.  The  modified 
apparatus  is  extremely  simple.  On  the  top  of  the  bleaching  vessel  is  a  vertical 
pipe,  opening  into  the  vessel  at  its  lower  end,  and  carried  up  to  a  considerable 
height  above  the  vessel.  The  upper  end  of  this  reservoir  opens  into  a  separate 
small  receiving  chamber,  entirely  closed  up,  except  that  it  has  a  steam  discharge 
pipe,  opening  into  its  upper  side.  This  steam  pipe,  which  is  of  smaller  bore  than 
the  other  pipe,  is  carried  up  from  the  top  of  the  receiver,  and  out  through  the  roof 
of  the  bleaching-house,  so  as  to  expose  it  to  the  cold  air.  The  pipe  then  returns 
down  again  to  a  second  small  reservoir,  placed  a  little  above  the  level  of  the 
bleaching-pot's  cover;  and  from  the  bottom  of  this  second  vessel  a  small  pipe, 
governed  by  a  stop-valve,  passes  back  into  the  bleaching  vessel,  or  to  the  first 
main  pipe  in  the  vessel's  cover.  A  safety-valve  is  also  added,  to  prevent  all 
chance  of  explosion.  As  the  bleaching  operation  proceeds,  whenever  accidental 
"  boiling  over"  occurs,  the  steam  and  bleaching  liquid,  carried  upwards  by  the 
internal  pressure,  rises  up  the  main  pipe,  and  enters  the  first  reservoir,  or  receiver 
above.  This  prevents  all  waste  of  the  boiled-over  fluid;  for,  on  the  subsiding  of  the 
pressure,  the  elevated  fluid  falls  back  again,  down  the  pipe,  into  the  bleaching-pot. 
Then,  as  the  ascending  steam  carries  up  with  it  a  quantity  of  the  bleaching 
matter,  the  steam'pipe  from  the  upper  side  of  the  first  reservoir  allows  the  steam 
current  to  pass  upwards,  and  through  the  exposed  open-air  pipe;  so  that  the 
results  of  condensation  finally  descend  the  other  leg  of  this  pipe,  and  enter  the 
second  reservoir.  So  long  as  the  bleaching  operation  goes  on,  this  second  reservoir 
has  no  communication  with  the  bleaching-pot.  But  when  the  pot  is  discharged, 
the  pressure  being  off,  the  stop-valve  is  opened,  and  the  result  of  condensation  at 
once  falls  back  into  the  bleaching-pot,  and  all  the  bleaching  matter  carried  up  is 
thus  economized. 

Gakvey's  Safety  Apparatus  for  Railways. — At  the  late  Exhibition  of 
the  Society  of  Arts,  Mr.  M.  A.  Garvey  had  a  model  of  what  he  terms  a  "  Spondyloid 
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Life-Train,"  illustrating  Ms  patented  mode  of  constructing  railway  carriages,  with 
a  view  to  the  greater  safety  of  passengers  in  case  of  collisions,  or  similar  accidents. 
In  this  system,  instead  of  the  ordinary  buffer  apparatus,  the  carriages  are  formed, 
at  each  end,  with  air-tight  compressible  and  elastic  compartments,  of  the  same 
area  as  the  actual  ends  of  the  carriage.  These  compartments,  or  cushions,  are 
simply  air-spaces,  enclosed  by  air-tight  cloth,  and  the  outer  end  frames  are  con- 
nected to  the  main  carriage  by  rods,  which  enter  horizontal  tubes,  passing  from 
end  to  end  of  the  carriage.  After  being  forced  in,  the  rods  are  made  to  recoil 
outwards,  by  means  of  springs  within  the  tubes,  and  the  outside  frames  of  the 
cushions  are  connected  to  the  rods  by  a  species  of  spring  joints,  so  that  the  car- 
riages can  adapt  themselves  to  curves,  and  any  slight  irregularities  in  the  road. 
The  inventor  claims  several  advantages  for  this  arrangement.  Amongst  these,  the 
more  important  arises  from  the  extended  surface  provided  for  the  buffer  action, 
which  prevents  the  force  of  any  collision  being  concentrated  on  a  single  point,  and 
avoids  all  risk  of  the  carriages  mounting  upon  each  other,  or  throwing  each  other 
off  the  rails,  in  consequence  of  the  buffers  not  being  in  line.  On  the  air  in  the 
cushions  being  compressed  beyond  a  certain  point,  it  escapes  by  a  valve,  to  avoid 
rupture  of  the  cushion,  being  readmitted  by  another  valve,  on  the  outward  recoil 
of  the  cushion.  When  a  train  of  these  carriages  is  formed,  the  spaces  between  the 
carriages  are  filled  up  by  the  cushions,  and  the  atmospheric  resistance  is  consider- 
ably reduced. 

A  Floating  Machine-Shop  for  the  Baltic. — A  numher  of  workmen 
have  offered  their  services,  and  been  accepted,  to  work  as  engineers  and  smiths  on 
board  the  Volcano  steam-sloop,  now  fitting  out  as  a  floating  factory  for  the  Baltic. 
Mr.  Xasmyth  has  contracted  to  provide  and  fit  the  whole  of  the  tools  and  fittings, 
and  an  independent  steam-engine  and  builer,  capable  of  exerting  a  power  of  12 
horses.  Among  the  articles  fnrnished  and  fitted  in  the  Volcano,  there  are  a 
wronght-iron  founders'  cupola,  to  melt  30  cwt.  of  metal,  with  ladles,  two  each  to 
carry  14  cwt.,  5  cwt.,  and  2i  cwt.  of  metal.  Four  portable  smithery  hearths,  to 
weld  6-inch  shafts,  two  to  weld  3-inch  shafts,  and  adapted  for  all  general  smiths' 
work.  Four  best  anvils,  and  an  assortment  of  smiths'  tools,  consisting  of  10 
sledge  hammers,  4  light  sledge  hand-hammers  and  back  hammers,  24  sets  of 
chisels,  16  punches,  all  of  the  best  steel,  12  steeled  sets,  all  fitted  with  the  best 
ash  shafts.  Four  sets  of  fire-irons,  and  24  pairs  of  tongs,  assorted  sizes.  Four 
2-feet  blade  and  50  feet  of  blast  distribution  pipes  and  connection  tubes,  to  blow 
the  cupola  and  three  of  the  smiths'  fires.  One  pair  of  bellows  for  the  bellows'- 
he"-rth,  which  is  to  stand  on  deck,  and  two  grindstone  hearths  and  troughs,  with 
grindstone  for  each.  One  patent  direct-acting  7-cwt.  self-acting  steam-hammer, 
with  variable  stroke,  with  anvil,  face,  and  base-plate,  for  standard  and  wrought- 
iron  steam-pipes.  Two  portable  punching  and  shearing  machines,  arranged  to  be 
worked  by  hand  or  power.  One  powerful  self-acting  planing  machine,  to  plane 
objects  op  to  6  feet  long,  2  feet  6  inches  wide,  and  2  feet  deep.  One  ditto  and 
shaping  machine  for  straight  or  curvilinear  work.  One  machine  for  screwing  bolts 
and  tapping  nuts  np  to  1:V  inch  diameter,  with  eight  sets  of  taps  and  dies.  One 
powerful  back-geared  drilling  machine,  to  bolt  to  the  sides  or  beams  of  ships,  able 
to  bore  holes  up  to  8  inches  diameter  and  18  inches  deep,  and  all  smaller  holes. 
Three  independent  drilling  machines.  One  principal  turning-lathe,  21-inch 
headstocks,  with  self-acting  compound  slide-rest,  capable  of  turning  cylinder  sur- 
face and  conical  work;  bed,  15  feet  long,  to  slide  back  to  any  required  distance, 
on  a  foundation-bed  20  feet  long,  so  as  to  admit  a  cylinder  cover  or  piston  7  feet 
diameter,  and  take  in  a  shaft  16  feet  long  between  the  centres,  with  complete 
drawing  apparatus.  One  self-acting  double  slide  lathe  for  bolts.  One  slotting 
and  paring  machine  of  5J-inch  in  stroke,  with  the  necessary  shafting  and  pulleys 
to  convey  the  power  of  the  engine  to  the  machinery. 

Locomotive  Driving  by  Contract. — The  London  and  North-Western 
Railway  Company  have  lately  been  trying  this  system  on  the  southern  division  of 
their  line,  and  find  it  to  answer  exceedingly  well.  The  first  contract  let  was  to  the 
most  skilful  engine-driver  in  the  company's  service,  for  working  the  train  from 
London  to  Rugby,  and  the  result  was  not  only  satisfactory  to  him,  but  also  to 
the  company.  The  contract  included  wages,  coal,  coke,  oil,  tallow,  waste,  and 
small  repairs,  at  3|d.  per  mile  ;  the  average  cost  to  the  company  under  the  former 
system  being  about  oljl.  The  result  of  one  month's  working,  ending  14th  of 
April  last,  under  the  contract,  was,  that  the  mileage  (4,057  miles  run)  amounted, 
at  3|d-  per  mile,  to  jE63.  7s.  9|d.  The  small  repairs  amounted  to  13s.  7£d. ;  oil, 
tallow,  and  waste,  to  17s.  ll^d. ;  18  tons  of  coke,  at  £1  per  ton,  and  22  tons  of 
coal,  at  12s.  6d.  per  ton,  to  £32.  16s.  4^d.  The  usual  wages,  £4.  8s.,  were  paid 
weekly  to  the  driver  and  his  men,  and  amounted,  for  the  month  of  four  weeks,  to 
£17.  12s.,  leaving  a  balance  in  his  favour  of  £11.  7s.  lOJd.  ;  or  at  the  rate  of 
£2.  17s.  per  week  in  addition  to  the  ordinary  wages.  The  great  advantage  of  the 
contract  system  to  the  men  on  this  line  is,  that  they  are  secured  their  wages  for 
the  time  they  are  at  work  under  any  circumstances,  whether  their  expenses  exceed 
the  contract  price  or  not ;  and,  if  they  should  be  less,  the  driver  receives  the  differ- 
ence. Mr.  T.  For3yth,  chief  foreman  at  Wolverton,  reports,  that  "  the  contract 
sy=tcm  tends  in  every  respect  to  maintain  the  stock  in  the  highest  possible  state  of 
efficiency,  and  therefore  to  reduce  all  irregularity  of  working,  involving  risk  of 
accident,  to  a  minimum  ;  because,  as  the  shop  repairs  are  not  included  in  a  driver's 
contract,  he  must  be  greatly  interested  in  having  the  highest  possible  efficiency  of 
engine  maintained  at  the  cost  of  the  company.  The  greatest  proportion  of  repairs 
required  under  the  daywork  system  can,  without  doubt,  be  traced  to  neglect 
alone,  and  which  could  in  most  part  be  entirely  removed  by  the  care  required  under, 
and  inseparable  from,  the  contract  system.  To  illustrate  this,  I  will  instance  a 
'  dirty  boiler,'  causing  rapid  destruction  of  tubes  and  fire-box,  and  diminished 
evaporative  power,  these  being  loss  to  the  company;  *  priming,1  involving  loss  of 
time,  risk  of  burning  the  metals,  explosion  and  public  safety,  loss  of  large  quanti- 
ties of  hot  water,  upon  which  much  fuel  has  been  wasted,  which  would  be  the 


driver's  loss  under  contract,  but  not  under  daywork  ;  and  pistons  and  valves  ground 
away,  involving  loss  of  time,  waste  of  steam,  and  rapid  destruction  of  costly 
machinery.  Under  the  contract  system  there  would  be  no  dirty  boilers,  no  rapidly- 
worn,  burnt,  and  burst  tubes,  no  burnt  and  exploded  fire-boxes,  no  cut-up  pistons, 
no  bad  journals,  involving  risk  of  broken  axles,  and  waste  of  driver's  oil,  tallow, 
and  fuel,  from  increased  friction.  If  the  contract  system  be  generally  introduced, 
I  believe  the  greater  number  of  so-called  railway  accidents  to  machinery  will 
entirely  disappear;  that  the  drivers  will  become,  in  every  respect,  a  better  class  of 
men ;  that  they  will  make  better  use  of  their  intervals  between  trips,  go  to  bed  at 
proper  time,  and  make  better  use  of  their  increased  earnings.  I  believe  we  could, 
in  the  cost  of  repairs  at  Wolverton  works  alone,  save  more  than  £15,000  per 
annum,  and  corresponding  proportions  to  present  cost  at  the  other  stations ;  and 
this  in  addition  to  saving  in  fuel,  oil,  &c,  which  would  be  upwards  of  £20,000 
per  annum  upon  our  present  mileage.  Additional  work  could  be  done  with  the 
present  stock  of  engines,  and  greater  earnings  worked  for,  without  increasing  the 
capital  for  additional  locomotive  plant.  Perhaps,  and  I  believe,  the  greatest  advan- 
tage of  the  system  would  be,  that  a  driver,  contracting  for  a  particular  train,  would 
have  regularly  recurring  intervals  of  rest  and  labour,  and  thereby  be  much  better 
fitted  to  do  his  duty  to  himself,  the  public,  and  his  employers,  than  he  now  is, 
while  obtaining  irregular  intervals  of  rest  and  labour,  involved  in  the  present  system 
of  working  round.  "  No  man  need  try  to  persuade  me  that  regularity  in  rest  and 
food  is  not  better  for  my  health  than  an  opposite  state  of  things.  I  have  tried 
both,  and  know  the  difference.  I  am  satisfied  that,  upon  this  division  alone,  con- 
sidering punctuality,  freedom  from  accident,  improved  condition  of  drivers  and  of 
engines,  reduced  cost  of  working  and  of  repairs,  which  would,  at  the  same  time,  be 
better  done  under  the  contract  system,  it  would  benpfit  the  company  from  between 
£35,000  to  £45,000  per  annum,  would  increase  the  earnings  of  the  drivers,  and 
tend  to  secure  the  public  safety.  I  am  one  of  those  who  believe,  from  the  more 
than  twenty  years'  experience  I  have  had,  that,  with  proper  care,  nearly  all  railway 
'  accidents'  can  be  prevented ;  and  that  nothing  will  tend  more  towards  that  most 
desirable  state  of  tilings,  than  a  careful  application  of  the  contract  system.  In  a 
great  many  so-called  accidents  which  it  has  been  my  duty  to  investigate,  I  am 
convinced  that  almost  every  one  of  them  could  be  traced  to  a  cause  which  might 
have  been  prevented  by  care  and  vigilance  on  the  part  of  the  driver.  To  show 
that  I  am  in  earnest,  I  should  be  most  happy  to  forego  the  receipt  of  any  more 
salary,  if  the  directors  will  generally  introduce  the  contract  system,  and  pay  me  a 
per-centage  upon  the  reduced  cost  and  improved  working  consequent  upon  it." 

Manufacture  of  Paper. — Our  readers  have  probably  heard  of  the  prize  of 
£1000,  which  has  been  offered,  under  certain  conditions,  to  the  discoverer  of  a 
new  material  for  making  paper.  Of  course,  the  material  must  be  cheap,  its  sup- 
ply practically  unlimited,  the  manufacture  easy,  and  the  resulting  paper  of  good 
quality.  Almost  every  organic  substance  in  existence  has,  at  some  time  or  other, 
been  shown  to  be  capable  of  forming  paper.  In  various  parts  of  the  world,  paper 
is  made,  at  the  present  day,  of  widely  different  things.  A  patent  has  lately  been 
obtained  in  this  country  by  a  Frenchman,  for  making  paper  from  the  leaves  of 
plants.  A  patent  has  also  been  taken  out  for  the  manufacture  of  hop  vines  into 
paper.  Paper  has  been  made  from  peat,  wood-shavings,  cow  dung,  banana  leaves, 
and  leaves  of  the  dwarf  European  palm.  In  America,  they  have  been  making 
paper  from  the  fibres  of  hickory,  and  other  trees.  Various  East  Indian  products 
have  been  proposed  as  materials  for  paper;  such  as  Manilla  hemp,  jute,  and  sunn. 
In  Nepaul,  the  natives  make  a  good  kind  of  paper  from  the  bark  of  the  Daphne. 
We  have  seen  tolerable  paper  made  from  the  sugar  cane,  after  it  has  been  crushed, 
and  the  juice  extracted.  But  as  regards  all  these  matters,  either  the  raw  material 
is  dear  compared  with  rags,  or  the  manufacture  is  expensive.  A  good  deal  of 
paper  has  been  made  in  this  country  from  straw.  The  paper  is  pretty  good  for 
ordinary  purposes,  but,  unfortunately,  a  large  quantity  of  alkali  is  required  in  the 
preparation  of  the  pulp,  and  no  ready  means  of  obtaining  back  the  alkali,  when  it 
has  served  its  purpose,  have  hitherto  presented  themselves.  If  this  could  be  done, 
we  should  have  a  plentiful  supply  of  cheap  paper,  well  suited  for  common  purposes. 

South-Eastern  PvAilway  of  Switzerland. — In  the  course  of  the  past 
month,  part  of  the  works  of  this  company  was  formally  opened.  Branches  connect 
the  Lakes  of  Constance  and  Zurich,  with  a  line  which  passes  up  the  valley  of^  the 
Upper  Rhine.  A  tunnel  through  the  main  chain  of  the  Alps  into  Lombardy  is  in 
contemplation;  but  this,  if  practicable,  will  be  attended  with  enormous  expense. 
If  this  can  be  done,  the  line  will  afford  the  shortest  route  from  England  to  the 
Mediterranean  and  the  East. 

Indian  Railways. — It  seems  probable,  from  some  recent  despatches  from 
the  Government  in  India,  that  active  measures  will  be  taken  in  all  the  three  pre- 
sidencies, without  much  further  delay,  to  form  grand  lines  of  railways  on  a  com- 
prehensive system.  The  experimental  line  in  Bengal  has  answered  well,  and  its 
cost  will  not  reach  £9,000  per  mile,  the  estimated  cost  being  £14,500  per  mile. 
It  is  proposed  to  carry  the  line  which  commences  at  Calcutta  up  to  Delhi  as 
rapidly  as  possible,  subsequently  extending  it  into  the  Punjab.  In  the  Bombay 
presidency,  one  of  the  chief  objects  is  to  connect  the  cotton-growing  province  of 
Kandeish  (which  lies  to  the  north-east  of  Bombay,  and  is  traversed  by  the  river 
Taptee  and  its  tributaries),  with  the  capital  of  the  presidency.  With  this  view, 
surveys  are  forthwith  to  be  undertaken,  firstly,  of  the  mountains  which  run  near 
the  coast  in  a  line  almost  direct  north  and  south  ;  and,  secondly,  of  the  country 
between  the  mountains  and  the  sea,  as  far  north  as  the  river  Taptee,  and  then  of 
that  valley.  It  is  also  proposed  to  ascertain  the  practicability  of  connecting 
Bombay,  by  a  grand  trunk  line,  with  the  valley  of  the  Ganges,  and,  consequently, 
with  Calcutta.  A  railway  is  to  be  constructed  from  Bombay  across  the  line  of 
mountains  before-mentioned  to  Poonah,  and  means  are  to  be  taken  to  ascertain  the 
best  route.  In  the  presidency  of  Madras  it  is  proposed,  firstly,  to  connect  Madras 
with  Bombay.     This  line  will  traverse  the  southern  part  of  the  peninsula  in  a 
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north-westerly  direction.  Secondly,  the  line  from  Madras  in  a  south-westerly 
direction  to  the  western  coast  will  be  proceeded  with,  and  various  branches  will  be 
formed  to  connect  important  districts  with  the  main  line.  Most  of  these  lines  will 
not  only  aid,  in  an  eminent  degree,  in  developing  the  resources  of  India,  but  will 
be  of  the  first  importance  in  a  military  and  political  point  of  view.  We  believe 
that  the  formation  of  the  lines  will  be  left  to  private  companies,  the  Government 
guaranteeing  a  certain  minimum  per  centage,  and  retaining  a  certain  degree  of 
supervision. 

Cochineal. —  Our  supply  of  this  insect  (which  furnishes  us  with  the  colour 
carmine)  was  derived,  a  few  years  ago,  entirely  from  Mexico.  Of  late  years, 
however,  its  cultivation  has  been  prosecuted  in  other  countries,  and  in  a  short  time 
the  supply  will  be  so  large  that  we  may  reasonably  expect  a  considerable  diminu- 
tion of  price,  which  now  oscillates  in  our  markets  about  four  shillings  a  pound. 
It  is  now  cultivated  in  all  the  Canary  islands,  there  supplanting  the  vine,  which, 
at  the  Canaries,  as  on  the  Continent  of  Europe,  has  been  afflicted  with  blight,  to 
the  total  destruction  of  the  fruit.  The  export  of  this  article  from  these  islands 
commenced  with  eight  pounds  in  1831,  whilst  in  1853  it  amounted  to  790,000 
pounds.  In  Madeira,  where,  in  consequence  of  the  apprehended  annihilation  of 
the  wine  trade,  the  merchants  are  casting  about  for  other  occupations,  some  of 
them  have  commenced  the  cultivation  of  the  cochineal.  The  climate,  however, 
does  not  seem  quite  so  well  suited  to  it  as  that  of  the  Canaries,  there  being  more  rain 
falling  irregularly.  In  Algeria,  the  French  are  turning  their  attention  to  the  trade, 
and  we  have  no  doubt  that  the  country  is  capable  ot  supplying  almost  any  quantity. 
The  insect,  which  resembles  a  wrinkled  bead  cut  in  half,  feeds  upon  the  thick  juicy 
leaves  of  a  cactus.  It  inserts  its  proboscis  when  it  is  young  into  the  cuticle  of  the 
plant,  and  never  afterwards  detaches  itself  until  it  dies.  At  a  certain  age,  the  in- 
sect is  taken  off  the  leaf,  falling  down  with  little  more  than  a  touch,  and  is  received 
into  a  bag  or  collecting  plate  held  beneath.  It  is  then  dried,  either  by  exposing  it 
to  the  sun,  or  by  placing  it  in  a  heated  oven.  When  thoroughly  dry,  it  is  put  into  a 
bag  and  sent  to  market.  The  cactus  is  one  of  those  uncouth  succulent  plants, 
their  leaves  studded  with  formidable  spines,  which  in  this  country  are  only  seen  in 
hothouses.  In  the  countries  we  have  alluded  to,  they  are  planted  iu  rows  for  the 
convenience  of  supplying  their  roots  with  water  (sent  to  them,  as  occasion  may 
require,  in  streams),  and  of  gathering  the  insect  at  the  proper  season.  This  cactus 
produces  the  fruit  known  as  the  prickly  pear;  but  the  fruit  is  taken  off  as  soon  as 
it  begins  to  form,  when  the  plant  is  required  to  support  the  cochineal  insect.  In 
Algeria,  it  has  been  calculated  that  a  hectare  (about  2  J  acres)  will  support  13,000 
plants,  yielding  a  gross  produce  of  from  10,000  to  12,000  francs,  2,000  of  which 
are  consumed  in  expenses.  At  the  present  time,  there  are  said  to  be  29  cactus 
plantations,  with  500,000  plants.  From  a  recent  official  report,  we  perceive  that 
the  French  are  busily  cultivating  tobacco,  silk,  cotton,  madder,  and  olives,  as  well 
as  cochineal,  in  Algeria. 

The  American  Patent  Law. — The  commissioner  of  patents  in  the  United 
States  devoted  one  part  of  his  last  annual  report  to  advocating  a  change  relative 
to  the  fee  exacted  from  foreign  patentees.  At  present,  an  American  citizen  pays 
only  30  dollars  to  Government,  whilst  a  British  subject  is  charged  500  dollars,  and 
other  foreigners  300  dollars.  The  high  charge  levied  upon  British  subjects,  in 
comparison  with  other  foreigners,  arose  from  the  high  charges  paid  in  England  for 
patents ;  but  since  these  charges  have  been  modified,  this  ground  fails.  Irrespec- 
tive, however,  of  this  consideration,  the  commissioner  recommends  that  all  pa- 
tentees should  be  charged  alike,  whether  American  or  foreign.  He  concludes  this 
part  of  his  report  by  submitting,  "  whether  the  most  convenient,  wise,  and  benefi- 
cial rule  will  not  be  to  abolish  all  distinctions  growing  out  of  geographical  consi- 
derations, and  to  charge  every  applicant  a  fair  remuneration  for  the  trouble  given 
by  him  to  the  office,  but  no  more,  Such  a  course  would  be  just,  generous,  and 
noble;  seeking  to  raise  no  revenue  from  those  who  are  the  special  instruments  of 
human  advancement,  showing  a  confidence  in  the  capability  of  our  own  inventors 
to  cope  on  equal  terms  with  those  of  all  the  world  besides,  and  taking  no  inconsi- 
derable step  in  bringing  about  that  great  brotherhood  of  nations  for  which  a  higher 
civilization  is  gradually  preparing  the  world."  Another  official  of  the  American  Fatent 
Office  speaks  highly  of  the  beneficial  effects  of  the  law  enacted  in  1836.  Up 
to  that  time,  there  was  not  a  grain  or  grass  harvester  in  that  or  any  other  country; 
but  the  expense  of  labour  in  America  compelled  the  cultivator  of  the  soil  to  have 
recourse  to  machinery,  and  now  grass,  grain,  and  maize  harvesters  are  generally 
in  use.  In  all  continental  Europe,  it  is  said  that  there  are  not  more  than  three  or 
four  kinds  of  harvesters  in  use,  whilst  in  America  twenty  modifications  are  patented 
in  a  year.  There  is  no  branch  of  mechanical  ingenuity  that  has  not  been  revolu- 
tionized by  the  Patent  Office.  It  makes  fortunes  for  successful  inventors,  and 
furnishes  cheaper  implements  for  labourers,  since  the  inventor  is  enabled  to  sell 
large  numbers  of  his  article  at  very  small  profits  on  each. 

New  Kind  of  Gutta  Percha.— A  tree  distinct  from,  but  belonging  to,  the 
same  natural  order  as  the  Isonandra  gutta,  has  been  found  to  produce  a  substance 
resembling  gutta  percha  in  all  essential  particulars.  The  tree  abounds  in  the  pro- 
vince of  Tenasserim.  The  substance  becomes  soft  and  elastic  at  a  temperature  of 
160°  Fahr.,  whilst  at  ordinary  temperatures  it  is  hard  and  inelastic.  It  is  highly 
inflammable,  but  a  bad  conductor  of  heat.  It  readily  dissolves  in  oil  of  turpentine 
and  chloroform.  In  all  probability,  this  substance  will  come  into  the  market  as 
gutta  percha. 

New  Zealand  Flax.— Further  experiments  have  been  latelvmade  with  regard 
to  the  commercial  utility  of  this  fibre.  The  result  seems  to'  be,  that,  in  most 
respects,  it  is  inferior  to  the  common  flax.  Although  possessing  great  lineal 
strength,  and  suffering  little  loss  of  weight  in  the  process  of  scutching,  it  has  the 
defects  of  brittleness  when  knotted,  harshness  in  spinning,  and  liability  to  injury 
from  wet.  Moreover,  it  decomposes  easily  on  the  application  of  alkalis.  It  has 
been  suggested  that  it  may  prove  useful  as  a  substitute  for,  or  in  conjunction  with, 


hemp  in  the  manufacture  of  ropes,  home  and  coarse  fabrics.  At  onetime  it  was 
doubted  whether  ropes  made  of  this  fibre  would  take  tar  properly,  but  late  experi- 
menters assert  that  it  will.  This  being  the  case,  its  liability  to  injury  from  wet 
becomes  of  less  importance. 

Recent  Analysis  of  the  Mandioc  Root. — Many  of  our  readers  are  prob- 
ably aware  that  tapioca  is  obtained  from  the  root  of  a  euphorbiaceous  plant,  grow- 
ing in  South  America.  This  plant  is  commonly  called  mandioc,  but  by  botanists 
it  is  known  under  the  name  of  jutropha  manihot.  The  root  contains,  along  with 
the  nutritious  fecula,  a  quantity  of  poisonous  juice,  which,  however,  is  so  volatile  as 
to  be  easily  driven  off  by  heat.  The  juice  has  been  all  along  thought  to  owe  its 
poisonous  qualities  to  hydrocyanic  (prussic)  acid;  but  no  satisfactory  examination 
of  it  has  so  far,  to  our  knowledge,  been  made.  A  German  physician,  temporarily 
resident  in  Madeira,  has,  however,  lately  examined  some  roots  of  the  plant,  which 
is  grown  as  a  garden  curiosity  in  that  island,  and  his  report  is  to  the  following 
effect: — "About  two  pounds  weight  of  fresh  mandioc  root,  crushed  in  a  stone 
mortar,  and  placed  in  a  linen  bag,  yielded,  under  pressure,  a  light  brown  juice, 
which  had  a  strong  odour  of  oil  of  bitter  almonds.  On  being  allowed  to  stand, 
the  fecula  it  contained  settled,  and  the  fluid  became  clear.  The  fecula  was  com- 
posed of  starch,  as  appeared  from  both  microscopical  and  chemical  examinations. 
The  clear  fluid,  which  possesses  decidedly  acid  properties,  was  passed  through  a 
paper  filter,  and  when  some  drops  of  a  solution  of  nitrate  of  silver  were  added,  let 
fall  a  white  precipitate,  which  must  necessarily  have  consisted  of  either  chloride  or 
cyanuret  of  silver,  or  both.  This  precipitate  was  exposed  to  a  red  heat  in  an  earthen 
vessel,  and  the  presence  of  cyanogen  (the  base  of  prussic  acid)  became  apparent. 
The  heat  vaporized  the  cyanogen,  and  there  remained  behind  a  gray  powder,  con- 
sisting of  white  chloride  of  silver  (a  salt  insoluble  in  nitric  acid)  and  black  metallic 
silver,  the  base  of  the  cyanuret,  which  the  heat  had  decomposed.  The  latter,  hav- 
ing been  separated,  dissolved  iu  nitric  acid,  and  then,  treated  with  hydrochloric 
acid,  yielded  chloride  of  silver."  That  the  fluid  extracted  from  the  root  contained 
chlorine  was  proved  by  adding  some  solution  of  nitrate  of  silver  to  it  after  it  had 
been  allowed  to  ferment  for  three  days.  In  the  process  of  fermentation,  the  poi- 
sonous part  of  the  juice  is  got  rid  of,  as  those  who  have  had  anything  to  do  with 
the  root  well  know.  After  fermentation  had  ceased,  there  was  no  longer  any  smell 
of  oil  of  bitter  almonds.  A  white  precipitate  resulted  from  the  addition  of  the 
nitrate,  and  this,  after  being  subjected  to  heat,  and  treated  in  the  way  before 
described,  acted  simply  like  chloride  of  silver  towards  uitric  and  hydrochloride  acids, 
without  giving  any  indication  of  cyanogen. 

New  Discovery  in  Photography. — One  of  the  most  promising  improve- 
ments which  have  recently  been  made  in  the  practice  of  photography,  relates  to  the 
collodion  process.  A  surface  of  collodion  is  well  known  to  be  much  more  sensitive 
than  that  of  paper  ;  but  the  rapidity  of  evaporation  from  it  rendered  it  necessary  to 
prepare  it  immediately  before  using,  and  thus,  in  many  cases,  this  process  was 
inapplicable.  For  the  same  reason,  it  could  not  be  used  in  those  cases  where  the 
feebleness  of  the  light  required  a  long  exposure.  By  the  addition  of  nitrate  of 
zinc,  or  of  some  other  deliquescent  salt,  to  the  bath,  this  difficulty  may  be  got 
over;  for  the  collodion  can  thus  be  made  to  retain  a  moist  surface,  and  therefore 
its  sensibility  for  several  days.  Messrs.  Spiuer  &  Crookes,  who  have  been  working 
out  this  process,  recommend  the  following  mode  of  dealing  with  the  collodion  plate, 
as  having  been  perfectly  successful  in  their  hands: — The  plate,  coated  with  col- 
lodion, containing  iodide,  bromide,  and  chloride  of  ammonium,  in  nearly  equal  pro- 
portions, is  made  sensitive  by  immersion  in  a  solution  of  nitrate  of  silver,  30  grains 
to  the  fluid  ounce,  and  then  it  is  transferred  to  a  bath  composed  of  2  oz.  of  nitrate- 
of  zinc  (fused),  and  35  grains  of  nitrate  of  silver  dissolved  in  six  ounces  of  water. 
In  about  five  minutes,  the  salt  of  zinc  will  have  thoroughly  penetrated  the  film; 
the  plate  must  then  be  taken  out,  and  placed  upright  for  about  half  an  hour  on 
blotting  paper  to  drain.  When  all  the  moist  surface  has  been  absorbed,  it  may  be 
put  aside  until  required  for  use.  After  exposure  in  the  camera,  the  development 
of  the  plate  may  be  postponed,  if  desirable,  for  some  days;  but  previous  to  deve- 
lopment, the  plate  should  be  placed  for  a  few  seconds  in  the  first-mentioned  solu- 
tion of  nitrate  of  silver.  Pyrogallic  acid,  or  a  protosalt  of  iron,  may  be  used  in  the 
developing  process. 

Letters  Patent  for  Inventions. — Leave  has  been  given  to  bring  a  bill 
into  the  House  of  Commons  to  enable  the  Lord  Chancellor,  in  certain  cases,  to 
extend  the  time  for  sealing  letters  patent  for  inventions,  and  for  filing  specifica- 
tions after  the  expiration  of  the  term  of  provisional  protection. 

Industrial  Exhibition  in  Oldham. — In  our  number  of  April  last  (art. 
"  Industrial  Education  in  Oldham")  we  announced  the  good  intention  of  the  peop'e 
of  Oldham  to  undertake  an  industrial  exhibition.  That  intention  is  now  realised, 
and  under  the  name  of  "  The  Oldham  Lyceum  Educational  and  Industrial  Exhibi- 
tion," the  great  school  is  now  open.  The  "  Working-Man's  Hall,"  in  Horsedge 
Street,  was  selected  as  the  arena  of  exhibition  ;  and  to  make  the  best  of  the  matter, 
this  building  was  pulled  down  and  rebuilt  for  the  purpose,  under  the  superinten- 
dence of  Mr.  Dittensor,  an  architect  of  Oldham,  who  has  produced  an  interior  on 
the  model  of  the  Athenian  Erectheum.  The  floor  of  the  great  room  measures  90 
feet  by  60  feet,  and  as  a  means  of  ventilation  and  illumination,  the  "sun-burner 
light,"  by  Mr.  Edwards,  of  Liverpool,  has  been  fitted  to  it.  Besides  the  space  thus 
afforded,  further  room  arises  from  galleries  round  three  sides,  and  a  platform  on 
the  fourth.  But  this  accommodation  was  found  to  be  quite  inadequate  for  the 
purpose,  and  Messrs.  E.  T.  Bellhouse  &  Co.,  of  Manchester,  were  commissioned  to 
erect  two  of  their  corrugated  iron  buildings  behind,  one  measuring  60  by  48  feet, 
for  "  the  machinery  in  motion  "  department,  and  the  other,  48  by  24  feet,  to  be 
used  as  a  baronial  hall.  Most  of  the  materials  for  the  fittings  of  the  large  room 
were  lent  by  Messrs.  Piatt,  Brothers,  and  other  firms  in  the  neighbourhood. 
The  opening  took  place  on  Monday  the  17th  of  July,  under  the  presidency  of  the 
Earl  of  Wilton.     The  noble  leader  made  a  very  excellent  and  telling  speech  on 
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the  occasion,  and  the  Bishop  of  Manchester  followed  his  example.  There  were 
about  1000  visitors  on  the  day  of  opening,  600  being  season  ticket  holders,  whilst 
400  paid  2s.  6d.  each  at  the  door.  It  is  intended  to  keep  the  Exhibition  open  for 
three  months.     Mar  it  be  as  successful  as  it  deserves. 

Railways  IN  America. — It  appears  that  there  are  17,800  miles  of  railway 
now  open  in  America,  and  that  12,S00  miles  are  being  formed.  The  capital  ex- 
pended is  upwards  of  oOSi  millions  of  dollars.  The  two  States  having  the 
greatest  number  of  miles  of  railway,  are  Ohio  (2,609  miles)  and  New  York  (2,362 
miles). 

Garancinf. — This  colouring  matter,  extracted  from  madder  by  means  of  sul- 
phuric acid,  has  never  yielded  such  fast  and  brilliant  colours  as  madder  obtained 
in  the  old  way.  A  German  experimentalist,  however,  by  treating  the  garancine 
with  ammonia,  has  obtained  excellent  colours,  which  stood  well  the  process  of  wash- 
ing with  soap.  Common  garancine  retains  some  of  the  acid  by  which  its  extraction 
is  effected,  and  it  is  this  which  prevents  its  perfect  action  until  removed  by  the 
ammonia. 

Spirit  from  Beet  Root. — The  French,  who  are  large  cultivators  of  beet 
root  for  the  manufacture  of  sugar,  have  turned  their  attention,  since  the  blight 
attacked  their  grapes,  to  the  distillation  of  spirit  from  the  same  root.  The  Society 
of  Agriculture  lately  appointed  a  commission  of  scienti6c  men  to  examine  and 
report  upon  the  process  of  Champonois,  which  is  stated  to  be  ingenious,  simple, 
and  economical.  About  17i  gallons  of  spirit,  a  few  degrees  above  proof,  are 
obtained  from  a  ton  of  roots.  The  Journal  of  Industrial  Progress  suggests  that 
this  manufacture  would  be  suitable  for  Ireland,  and  promises  to  provide  its  readers 
with  a  short  treatise  on  the  best  system  of  manufacture,  and  the  economical  con- 
ditions under  which  it  may  be  successfully  carried  out. 

New  American  Patent  Law. — A  bill  has  been  lately  brought  into  the  Ameri- 
can Senate,  for  au  alteration  of  the  patent  laws  in  the  United  States.  It  does  not 
appear  likely,  however,  that  at  this  period  of  the  session  the  bill  will  pass  into  a 
law ;  and  we  need  not,  therefore,  go  into  particulars  as  to  the  measure,  beyond 
saying,  that  though  some  of  the  clauses  (thirty  in  number)  are  considered  beneficial 
to  patentees,  others  are  strongly  objected  to.  One  feature  we  hail  with  satisfaction, 
and  that  is  the  reduction  of  the  fees  paid  by  foreign  patentees,  which  at  present 
are  enormous,  compared  with  those  paid  by  American  subjects. 

Communication  between  the  Guards  and  Drivers  of  Railway 
Trains. — Captain  Wynne,  the  government  inspector,  has  reported  upon  Professor 
Glnckman's  electric  apparatus  for  effecting  this  very  desirable  purpose.  He  ex- 
presses a  very  decided  opinion  as  to  its  efficiency,  and  reports  that  it  is  not  liable 
to  get  out  of  order,  having  now  given  the  apparatus  a  longer  trial,  in  which  it  has 
been  subjected  to  the  rough  usage  of  a  regular  working  train.  During  the  final 
trial  trip  he  made  frequent  signals,  and  in  no  instance  was  there  a  failure.  There 
had  been  no  repair  or  adjustments  to  the  apparatus  since  it  was  fitted  to  the 
engine,  and  at  the  time  of  the  trial  it  was  in  perfect  working  order.  It  is  said 
that  the  London  and  North-Western,  and  the  Midland  Railway  Companies,  have 
already  decided  upon  applying  this  apparatus  to  all  their  trains.  Other  companies 
may  be  expected  to  adopt  the  apparatus,  since  the  government  intends  to  insist  on 
the  establishment  of  some  efficient  communication  between  guards  and  drivers 
upon  all  lines  of  railway. 

Marine  Memoranda. — Hull  is  rapidly  stepping  forward  as  an  iron  ship- 
building port.  Not  many  days  ago,  Messrs.  Martin  Samuelson  &  Co.  launched 
the  Incell  screw-steamer  from  their  yard  at  the  Groves,  for  the  Rotterdam  trade. 
Her  keel,  which  was  laid  at  the  beginning  of  March,  is  1 75  feet  long.  Length 
over  all,  208  feet;  breadth  of  beam,  26  feet;  depth  of  hold,  14  feet  6  inches; 
tonnage,  builders'  measurement,  650  tons.  She  is  to  have  geared  engines  of  110 
nominal  horse-power,  and  to  be  fitted  with  Griffiths'  screw. 

The  early  and  hitherto  unrequited  labours  of  Mr.  F.  P.  Smith,  for  the  establish- 
ment of  the  principle  of  screw  propulsion,  are  now  about  to  receive  some  substantial 
reward  from  the  public  purse.  We  have  before  us  a  circular  relating  to  the  for- 
mation of  a  "  Smith  Testimonial  Fund."  This  paper,  which  is  headed  by  an 
effectively  executed  tinted  sketch  of  "the  first  screw  ship,  the  Archimedes,  on  her 
voyage  to  Portsmouth,  May  14,  1839,"  runs  thus : — The  superior  advantages  of 
screw  propulsion  being  fully  demonstrated,  by  its  general  adoption  for  the  public 
service,  and  for  the  commercial  operations  of  almost  all  maritime  nations,  a  favour- 
able time  appears  to  have  arrived  for  inducing  a  public  recognition  of  the  merit  of 
its  introduction.  Convinced  that  screw  navigation — whoever  may  be  regarded  as 
its  original  inventor — must  date  its  real  commencement  from  the  successful  trials 
and  voyages  of  the  Archimedes  in  1839  and  1840;  and  feeling  that  all  naval 
nations  are  indebted  to  the  performances  of  that  ship,  for  the  first  practical  develop- 
ment of  this  great  improvement  in  the  means  of  maritime  enterprise  ;  the  following 
gentlemen — personally  cognizant  of  the  facts  connected  with  the  progress  of  the 
system — are  strongly  impressed  with  the  justice  of  the  claims  of  Mr.  Francis 
Pettit  Smith,  to  whose  talents,  and  untiring  energy,  it  is  well  known  that  the 
Archimedes  owed  both  her  origin  and  success.  They  can  also  bear  record  to  the 
steady  perseverance  with  which  that  geotleman  has  continued  to  devote  the  best 
years  of  his  life  to  the  purpose  of  establishing  the  merits  of  the  screw.  And  they 
know  that  the  national  benefit  thus  conferred  by  his  labours — and  which  was  so 
strikingly  illustrated  at  the  late  Naval  Review  of  H.M.  Steam  Fleet  at  Spithead 
— has  not,  hitherto,  procured  for  him  either  public  acknowledgment  or  pecuniary 
reward.  They  have,  therefore,  formed  themselves  into  a  "provisional  committee," 
and  have  requoted  us  to  solicit  the  favour  of  your  co-operation,  and  the  advantage 
of  your  name,  both  as  a  subscriber  to  the  testimonial  fund,  and  as  a  member,  with 
them,  of  a  general  committee,  which,  when  fully  organized,  may  meet  together — 
so  far  as  may  be  personally  convenient; — in  order  to  make  a  forcible  appeal  to  all 
classes  and  interests,  for  a  general  subscription,  to  present  a  suitable  testimonial 
to  Mr.  Francis  Pettit  Smith,  for  his  prominent  services  in  bringing  into  practice 


the  system  of  screw  navigation.  Edward  Pellew  Halsted,  and  John  Scott  Russell, 
Honorary  Secretaries.  A  very  efficient  provisional  committee,  including  the 
names  of  many  of  the  chief  mechanical  men  and  shipowners  of  the  day,  has  been 
organized  for  the  carrying  out  of  the  scheme ;  and  the  subscriptions  already 
announced  give  fair  promise  of  realizing  something  handsome,  for  an  object  which 
all  must  allow  to  be  deserving  of  far  more  than  any  such  system  of  requital  can 
hope  to  produce. 

Ramseottom's  Improved  Steam  Piston. — Mr.  John  Ramsbottom  of  Man- 
chester has  lately  introduced  a  novel  form  of  piston  and  packing,  which  has  been 
successfully  tried  in  several  Iocg- 

motive  engines.    Our  engraving,  Fig- 1. 

fig.  1,  is  a  section  of  the  new  ^ 
piston,  and  fig.  2  is  a  section  of  | 
one  of  the  packing  rings  drawn 
full  size.  The  piston  consists 
of  a  single  casting,  A,  without 
cover,  bolts,  or  nuts,  and  is 
fixed  upon  a  conical  part  of  the 
piston-rod  by  a  nut.  Three 
separate    grooves,    each   \   in. 

wide,  J  in.  apart,  and  5-16  deep,  are  turned  in  the  circumference,  and  these 
grooves  are  fitted  with  elastic  packing  rings,  rs.  These  rings,  which  may  be 
made  of  brass,  steel,  or  iron,  are  drawn  of  a  suitable  section  to  fit  the  grooves  in 
the  piston,  and  are  bent  in  rollers  to  the  proper  curvature,  the  diameter  of  the  circle 
to  which  they  are  bent  being  about  one-tenth  larger  than  the  cylin- 
der. They  are  placed  in  the  grooves  in  a  compressed  state,  and,  Fig-  2. 
along  with  the  body  of  the  piston,  are  thus  put  into  the  cylinder, 
care  being  taken  to  block  the  steam-port,  so  as  to  prevent  the  rings  g 
from  getting  into  it.  The  rings  are  forced  outwards  by  their  own 
elasticity,  which  is  found  quite  sufficient  to  keep  them  steam-tight. 
The  joints  of  the  rings  are  placed  in  some  part  of  the  lower  half  of 
the  cylinder,  so  as  to  break  joint.  The  body  of  the  piston,  resting 
as  it  "does  upon  the  bottom  of  the  cylinder,  prevents  the  steam  getting  at  them  ; 
should  it,  however,  by  any  chance  pass  the  joint  of  the  first  ring,  it  is  all  but  im- 
possible for  the  solid  part  of  the  piston  to  be  so  far  out  of  contact  as  to  allow 
access  to  the  second,  and,  of  course,  still  more  so  to  the  third  joint.  It  is  now 
sixteen  months  since  the  first  pair  of  these  pistons  were  put  to  work,  and  others 
have  since  been  made  to  the  number  of  30  pairs,  the  whole  of  which  are  realizing 
all  that  could  be  desired.  One  piston  has  been  at  work  fifteen  months,  and  has 
run  a  distance  of  19,650  miles.  A  set  of  rings  will  run  from  3000  to  4000  miles, 
and  cost,  when  new,  about  2s.  6d. ;  so  that,  in  examining  and  cleaning  a  piston, 
the  renewal  of  the  packing  is  of  little  more  consideration,  so  far  as  cost  is  cencerned, 
than  if  the  piston  were  hemp-packed.  A  careful  average  of  the  consumption  of 
the  fifteen  engines  which  were  first  fitted  with  these  pistons,  and  which  have  since 
run  intervals  of  time  varying  from  four  to  sixteen  months,  and  an  aggregate  distance 
of  269,800  miles,  shows  a  reduction,  when  compared  with  the  duty  of  the  same 
engines  for  four  years  previous  to  these  pistons  being  put  in,  of  5'^  lbs.  per  mile ; 
a  result  which  has  been  carefully  arrived  at,  and  which  goes  to  show  that  this 
piston,  either  from  greater  average  tightness,  or  reduced  friction,  or  both  combined, 
is  greatly  superior  to  those  which  it  has  superseded. 


law  reports  in  patents  and  designs. 

Truman  v.  Bellis — Queen's  Bench. — This  case  is  an  instance  of  the 
strictness  with  which  our  courts  look  at  patents,  in  reference  to  the  novelty  of  the 
invention.  The  plaintiff  obtained  a  patent  for  an  improved  method  of  constructing 
and  fixing  artificial  teeth.  The  invention  consisted  in  fixing  the  teeth  upon  a  skeleton 
frame,  by  means  of  rivets  or  pins,  and  then  placing  gutta  percha  beneath,  so  as  to 
form  a  bearing  or  surface  resting  upon  the  natural  gums — the  gutta  percha  being 
also  pressed  up  over  the  sides  and  edges  of  the  frames,  and  round  the  bottoms  of 
the  teeth,  to  the  same  height  as  the  natural  gums  before  they  were  deprived  of  the 
original  teeth.  An  action  having  been  brought  for  an  infringement,  the  defendant 
showed  that  gutta  percha  had  been  frequently  applied  in  various  ways,  before  the 
date  of  the  plaintiff's  patent,  in  repairing  the  loss  of  teeth.  One  of  his  witnesses, 
a  dentist,  proved  that  some  time  previously  to  the  date  of  the  patent,  he  repaired 
an  old  set  of  artificial  teeth,  and  that  the  gums  having  fallen,  he  placed  a  layer  of 
gutta  percha  under  the  frame  upon  the  natural  gum,  and  then  pressed  the  gutta 
percha  over  the  sides  and  edges  of  the  frame,  and  round  the  bottoms  of  the  arti- 
ficial teeth.  Lord  Campbell,  who  tried  the  case,  hereupon  directed  the  jury  to  find 
a  verdict  for  the  defendant,  on  the  ground  that  evidence  had  been  adduced  to  prove 
a  previous  public  use  of  the  alleged  invention. 

Payne's  Improvement  in  Salting  Animal  Matters. — An  application 
was  made  to  the  judicial  committee  of  the  Privy  Council,  for  the  prolongation  of  a 
patent  taken  out  by  Mr.  Payne  in  October,  1840,  for  certain  improvements  in  the 
mode  of  salting  animal  matters,  with  the  view  of  curing  and  preserving  them.  The 
invention  consisted  in  submitting  the  matters  to  be  cured  to  pressure,  or  pressure 
and  a  vacuum,  in  a  close  vessel.  The  utility  of  the  invention  having  been  proved, 
as  well  as  the  large  unremunerated  expenditure  the  patentee  had  incurred  in 
endeavouring  to  introduce  his  invention  to  public  notice — an  object  not  yet  effected, 
by  reason  of  the  distrust  with  which  such  inventions  were  looked  upon,  and  the 
inadequacy  of  the  means  at  his  command — the  members  of  the  judicial  committee 
present,  decided  upon  advising  her  Majesty  to  extend  the  patent  for  five  years. 

Hancock  v.  Ross — Exchequer,  June,  1854. — This  was  another  action 
brought  by  the  patentee  of  the  process  of  vulcanizing  india-rubber,  by  combining 
sulphur  with  it  at  a  high  temperature,  for  an  alleged  infringement  of  his  patent. 
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The  defendant  had  sold  over-shoes  made  of  india-rubber,  which  had  been  treated 
with  sulphur  and  white-lead.  The  principal  issues  raised  were,  that  the  plaintiff 
was  not  the  true  and  first  inventor,  and  that  the  defendant  had  not  infringed.  To 
support  the  first  of  these  pleas,  it  was  shown  that  the  process  of  curing  india-rubber 
by  means  of  sulphur  and  white-lead  was  invented  in  America,  prior  to  the  date  of 
the  plaintiff's  patent ;  that  samples  of  india-rubber  thus  treated  had  been  sent 
from  America  to  the  plaintiffs  partners  (there  being  a  negotiation  pending  for  the 
sale  to  them  of  the  American  invention,  the  particulars  of  which  had  not,  however, 
teen  disclosed) ;  and  that  some  goods  had  been  subsequently  ordered  from  America 
by  the  firm,  which  they  received  between  the  date  of  the  patent  and  the  enrolment 
of  the  plaintiff's  specification.  It  was  thereupon  suggested  that  the  plaintiff  had  ob- 
tained a  knowledge  of  the  invention  from  an  examination  of  the  goods  then  sent.  The 
plaintiff  admitted,  that  though  he  had  been  engaged  with  experiments  on  the  best 
method  of  treating  india-rubber,  so  as  to  improve  its  qualities,  he  had  not  tried  the 
effect  of  combining  sulphur  with  it,  until  after  he  had  seen  the  samples  of  india-rubber 
(not  the  manufactured  goods)  sent  from  America.  As  to  the  question  of  infringe- 
ment, it  was  contended,  on  behalf  of  the  defendant,  that  the  white-lead  used  in  the 
manufacture  of  over-shoes  along  with  sulphur  was  an  essential  part  of  the  process ; 
and  that  india-rubber  thus  treated,  was  really  different  from  that  manufactured  by 
the  plaintiffs  process,  from  which  white-lead  was  omitted.  For  the  plaintiff  it  was 
stated,  that  the  improvement  in  the  india-rubber  resulted  solely  from  the  sulphur, 
that  the  white-lead  was  inoperative,  and  consequently  that  the  addition  of  that 
mineral  was  only  a  colourable  alteration  of  the  plaintiffs  process.  The  jury  not 
being  able  to  agree  as  to  their  verdict,  the  interesting  questions  raised  in  this  case 
remained  undecided.  (See  the  report  of  another  case,  arising  out  of  the  same 
patent,  in  the  Patentee's  Manual,*  p.  109.) 

Patent  Case — Young  v.  White. — The  plaintiff  obtained  a  patent  in  Octo- 
ber, 1850,  for  producing  parafine  oil  by  the  distillation  of  coal.  The  defendants 
were  alleged  to  have  infringed  the  patent,  and  this  action  was  brought.  The 
principal  questions  raised  were,  whether  the  specification  was  sufficient,  whether 
the  invention  was  new,  and  whether  the  patentee's  rights  had  been  infringed. 
After  a  lengthened  investigation,  Lord  Campbell,  who  tried  the  case  before  a  special 
jury,  held  that  the  specification  was  sufficient,  and  the  jury  found  that  the  inven- 
tion was  novel,  and  that  the  defendant  had  infringed  the  patent,  so  that  the 
plaintiff  obtained  the  verdict. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
GST  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 

Recorded  January  12,  1854. 
Joseph  Serf,  Paris— Improvements  in  seats  or  chairs  for  advertising. 

Recorded  April  10. 
Louis  M.  Trouble,  Paris,  and'16  Castle-street,  Holborn— Certain  improvements  in 
stamping  apparatus  (or  autoperitype). 

Recorded  April  15. 
Charles  B.  Goodrick,  Old  Kent-road— An  improved  artisan's  tool,  which  maybe 
used  as  a  measuring  rule,  straight  edge,  set  square,  T  square,  bevel,  and  plumb 
rule. 

Recorded  May  2. 
Thomas  Jackson,  Commercial-road,  Pimlico— Improvements  in  the  manufacture  of 
paper  from  flax,  hemp,  jute,  Indian  grass,  and  i  ther  fibrous  vegetable  substances, 
or  the  tow  produced  from  such  fibrous  substances. 

Recorded  May  10. 
James  W.  Iloby,  Renfrew—  Certain  improvements  in  steam-engines. 

Recorded  May  11. 
Henry  Tylor,  Queen-street — An  improvement  in  chair  bedsteads. 

Recorded  May  18. 
Thomas  C.  Hinde,  Regent-street,  Nottingham— Invention  of  a  new  method  of  apply- 
ing glass  in  the  ornamentation  of  chandeliers  and  other  fittings  required  for  gas, 
candle,  oil,  or  other  artificial  light. 

Recorded  May  29. 
Andrieu  E.  Sablons,  4  South-street,  Finsbury—  Certain  improvements  in  the  con- 
struction of  trunks,  travelling  boxes,  portmanteaus,  and  other  similar  receptacles. 

Recorded  May  30. 
Augusts  E.  L.  Bellford,  1G  Castle-street,  Holborn— Improvements  in  machinery  for 
making  bags  of  paper  or  other  suitable  material.— (Communication.) 

Recorded  May  31. 

Thomas  Harrison  and  Elisha  Harrison,  Blackburn  —  Improvements  in  looms  for 
weaving. 

George  A.  De  Penning,  Calcutta— Invention  of  an  appendage  to  screw  propellers. 

Abraham  Rogers,  Beeston  Royds,  near  Leeds— Improvements  in  the  mode  of  ven- 
tilating mines,  sewers,  and  other  subterranean  works,  and  likewise  for  the  warm- 
ing and  ventilating  all  kinds  of  public  buildings. 

Leon  I.  Molinos  and  Charles  Prounier,  Paris— Improvements  in  locomotive  steam- 
engines. 

Alfred  V.  Newton,  66  Chancery -laue— An  improved  mode  of  manufacturing  soluble 
silicates. — (Communication.) 

Recorded  June  1. 
John  Whitaker  and  James  Pickles,  Todmorden,  Yorkshire  —  Improvements  in 

machinery  or  apparatus  for  opening,  cleaning,   and  preparing  cotton,  wool,  or 

other  fibrous  substances. 
Charles  King  and  Edward  S.  Benfield,  Chenies-street— Improved  machinery  for 

cutting  and  carving  wood,  stone,  and  other  materials. 
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1217.  James  T.  Chance,  Glass  Works,  near  Birmingham- Improvements  in  machinery 
lor  roughing  or  preparing  the  surfaces  of  glass. — (Communication.) 

1219.  Joseph  Robinson,  Denton  Mill,  Carlisle — Improvements  in  apparatus  for  mixing 
wheat  and  other  grain  and  matters. 

1221.  George  K.  Geyelin,  Camden-Town— Improvements  in  furnaces  and  fire-places  for 
facilitating  the  consumption  of  smoke. 

Recorded  June  2. 

1223.  Charles  Maschwitz,  Birmingham— Invention  of  a  new  or  improved  instrument  for 
paring  and  slicing  apples,  potatoes,  and  other  fruits  and  roots. — (Communication.) 

1225.  Edward  O.  W.  Whitehouse,  Brighton — Improvements  in  effecting  telegraphic  com- 
munications. 

1227.  Egmont  Websky,  Wustewaltersdorf,  Prussia  —  Improvements  in  bleaching.— 
(Partly  a  communication.) 

1229.  John  Masou  and  Louis  C.  Koeffler,  Rochdale— Improvements  in  scouring  and  in 
washing  wool,  hairs,  and  yarns,  and  in  machinery  or  apparatus  for  effecting  the 
same. 

Recorded  June  3. 

1231.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  Paris,  and  4  South-street,  Finsbury 

— Invention  of  an  improved  fuel. — (Communication.) 

1232.  Peter  A.  le  C.  de  F.  Moreau,  4  South-street,  Finsbury,   and  39  Rue  de  l'Eehiquier, 

Paris— Improvements  in  the  construction  of  umbrellas  and  parasols.— (Commu- 
nication.) 

1233.  Thomas  Lenox,  13  Pigott-street,  Limehonse  —  A  novel  mode  of  reefing  topsails, 

jibs,  and  other  sails  from  the  decks  of  ships  whilst  at  sea. 

1234.  Peter  A.  le  C.  de  F.  Moreau,  4  South-street,  Finsbury,  and  39  Rue  de  l'Eehiquier, 

Paris — Improvements  in  producing  a  useful  substitute  for  leather  in,  various  ap- 
plications.—(Communication.) 

1235.  Absalon  H.  Leplay,  Douvrln,  Pas  de  Calais— Certain  improvements  in  extracting 

and  manufacturing  the  alcohol  of  beet-root  and  of  other  sweet  matters  or  tubers. 

1237.  William  E.  Newton,  66  Chancery-lane— Improvements  in  breech-loading  fire-arms. 

— (Communication.) 

1238.  John  S.  Foretier,  Carlton-hill — Improvements  in  railway  breaks,  and  in  machinery 

connected  therewith. — (Communication.) 

1239.  Abel  F.  Goodnow,  New  York — An  improvement  in  scythe  snaths,  or  the  manufac- 

ture thereof. — (Communication.) 

1240.  Antoine  Chavanes,  8  Rupert-street,  Haymarket — Improvements  in  apparatus  for 

indicating  the  time  a  public  carriage  is  and  is  not  engaged  for  hire. — (Commu- 
nication.) 

1241.  Alfred  G.  Barham,  Bridgewater — Invention  of  an  apparatus  for  damping  or  moist- 

ening the  adhesive  surfaces  of  stamps  or  labels. 

1242.  James  B.  Lindsay.  Dundee — Invention  of  a  mode  of  transmitting  telegraphic  mes- 

sages by  means  of  electricity  through  and  across  a  body  or  bodies  of  water. 

Recorded  June  5. 

1243.  Richard  A.  Brooman,  166  Fleet-street — An  improvement  in  screw  propellers. — 

(Communication.) 

1244.  Walter  Crum  and  Peter  Stewart,  Thornliebank —Improvements  in  machinery 

and  apparatus  for  beetling  or  finishing  woven  fabrics. 
1215.  George  Garbert,  Port  Louis,  Mauritius  —  Improvements   in  the  construction  of 
buildings. 

1246.  Hippolyte  Bordier,  Orleans,  France — Improvements  in  the  manufacture  of  alcohol. 

— (Communication.) 

1247.  Napoleon  Neron,  119  Rue  St  Lazare,  Paris— Improvements  in  muskets,  carbines, 

fowling-pieces,  and  other  fire-arms. — (Communication.) 
1213.  Edward  Manaire,  Bedford-row,  Middlesex— Improvements  in  getting  peat,  and  in 

manufacturing  peat  with  other  matters  into  fuel.— (Communication.) 
1249.  Andrew  Spottiswoode,  New-street,  St.  Bride's— Improvements  in  the  manufacture  of 

fuel. 

1251.  Thomas  Spiller,  5  Red  Lion-square,  Holborn— Improvements  in  propelling  carriages 

when  atmospheric  air  is  used. 

1252.  Somervilie  S.  Alison,  Park-street,  Grosvenor-square— Invention  for  the  manufac- 

ture of  a  new  material  to  be  used  for  external  applications  in  medicine. 

Recorded  June  6. 

1253.  William  J.  Baillie,  Southwark— Improved  mode  of  propelling  ships  and  other  float- 

ing vessels. 

1254.  William  T.  Parkes,   Aston-juxta-Birmingham,   Warwick — Improvement  or  im- 

provements in  the  manufacture  of  the  ornamental  parts  of  gas  fittings. 

1255.  John  Nicholson,  Blackwall,  Middlesex — An  improved  ratchet  screwing  and  drilling 

stock,  which  may  also  be  used  as  a  spanner. 

1256.  David  Atkinson,  Seaham-havbour,  Durham — Improvements  in  printing,  and  in  the 

machinery  or  apparatus  to  be  employed  therein  or  connected  therewith. 

Recorded  June  7. 

1258.  John  Mansfield,  Stoke,  Stafford— An  improvement  or  improvements  in  steam 

boilers. 

1259.  Charles  A.  Perpigna,  Paris— Improved  apparatus  for  effecting  the  combustion  of 

smoke  in  fire-places. — (Communication.) 

1260.  William  E.  Newtm,  66  Chancery-lane,  Middlesex— An  improved  manufacture  of 

bonnets  and  other  coverings  for  the  head. — (Communication.) 

1261.  Peter  Hindle,  Ramsbottom,  Lancashire— Certain  improvements  in  power-looms  for 

weaving. 

Recorded  June  8. 

1262.  John  Wilson,  3  Albert-place,  High-street,  Stratford,  Essex— An  improved  pump, 

applicable  to  mines,  wells,  ships,  fountains,  and  domestic  purposes ;  and  raising 
melted  metals  in  foundries,  so  constructed  that  it  cannot  lose  water,  draw  grit, 
draw  air,  or  freeze. 

1263.  Joseph  Kaye,  Beeston,  near  Leeds — Certain  improvements  in  machinery  or  appa- 

ratus for  slubbing,  roving,  spinning,  and  doubling  wool  and  other  fibrous  mate- 
rials. 

1264.  William  Alldritt,  Belfast— Improvements  in  lighting  and  ventilating. 

1265.  Michael  Scott,  Great  George-street,  Westminster— Improvements  in  roofing  or 

covering  reservoirs  or  holders  for  liquids. 

1266.  James  Leadbetter,  William  Wight,  and  Thomas  Davies,  Halifax,  York— Improve- 

ments in  machinery  or  apparatus  for  raising  water  and  other  fluids. 

1267.  Joseph  Skertchly,  jun.,  Kingsland,  Middlesex,  and  Ansty,  Leicester— Improve- 

ments in  the  manufacture  of  gates,  hurdles,  and  fencing,  in  vehicles,  waggons, 
carts,  and  trucks  for  common  roads  and  railways,  and  in  facias,  entablatures, 
window  headings,  parapet,  and  other  mouldings  projecting  from  the  brickwork 
of  buildings. 
126S.  Pierre  Journet,  16  Rue  de  Belzunce,  Paris— Improvements  in  chucks  for  lathes. 

1269.  Bewicke  Blackburn,  Clapham  Common,  Surrey— Improvements  in  the  manufacture 

of  pipes,  when  applying  slate  for  such  purpose. 

1270.  Thomas  Richardson,  Portland-place,  Newcastle-on-Tyne— Improvements  in  the 

manufacture  of  alum. 
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Recorded  June  9. 

1271.  Jean  B.  X.  Erard.  Paris,  and  4  South-street,  Finsbury— Improvements  in  the  pre- 

paration of  paint. 

1272.  Frederic  Margueritte,  Paris,  and  16  Castle-street,  Holborn—  Improvements  in  vet 

gas  meters. 

1273.  Richard  A.  Brooman,  166  Fleet-street— Improvements  in  machinery  for  cutting 

brads,  lath  nails,  and  others  of  similar  character. — (Communication.) 

1274.  Thomas  Bramwell,  Enfield  House,  Durham — Improvements  in  the  manufacture  of 

the  carbonates  and  prussiates  of  potash  and  soda. 
1273.  John  Nelson  and  David  Boyd,  Selby,  York —  Improvements  in   preparing  and 
scutching;  flax,  hemp,  and  other  substances. 

1276.  James  L.  Hancock,  Neath,  Glamorgan— Improvement  in  cutting  hay,  straw,  and 

other  fibrous  articles  and  substances. 

1277.  John  Currie  and  Robert  Young,  Glasgow — Improvements  in  the  treatment  and 

grinding  of  grain  and  the  products  thereof. 

127S-  Benjamin  Cook,  Birmingham,  "Warwick— Certain  improved  means  of  ornamenting 
metallic  bedsteads,  chairs,  and  couches;  which  said  improvement  is  also  appli- 
cable for  ornamenting  standards  for  glass  frames,  tables,  and  fire-screens,  cornice 
poles,  and  other  articles  of  furniture. 

12S0.  Gustav  A-  Bucbholz,  Hammersmith,  Middlesex — Improved  machinery  applicable 
to  the  hulling  or  cleaning  of  grain,  seeds,  and  other  vegetable  produce. 

Recorded  June  10. 

1252.  Arthur  L.  Dawson,  S on thwark-B ridge-road,  Surrey— Improvements  in  machinery 

for  cutting  and  shaping  wood. 

1253.  Andrewand  John  Barclay,  Kilmarnock,  Ayrshire — Improvements  in  printing  textile 

fabrics  and  other  surfaces. 

1254.  Louis  Biiis,  Paris,  and  16  Castle-street,  Hnlborn— Certain  improvements  in  looms. 
1235.  John  Whitehead,  Preston — Invention  of  a  machine  for  weaving  wire-netting  of 

iron,  brass,  or  other  material.— (Communication.) 

1258.  Edwin  P.  Alexander,  47  Lincolu's-inn-fields — Improvements  in  moulding. — (Com- 

munication from  M.  de  Louvrie,  St.  Marc,  France.) 
12S7.  Francis  Puis,  Whitechapel-road — Improvements  in  electro-galvanic  apparatus  for 

medical  purposes;  parts  of  which  improvements  are  also  applicable  toother 

electro-galvanic  apparatus. 

Recorded  June  12, 
1288.  John  Young,  "Wolverhampton,  Stafford — Improvements  in  locks  and  latches. 

1259.  Richard  A.  Brooman,  166  Fleet-street— A  method  of  producing  plans  in  relievo.— 

(Communication.) 

1290.  Richard  A.  Brooman,  166  Fleet-street — An  improvement  in,  or  addition  to,  sugar 

basins. — (Communication.) 

Recorded  June  13. 

1291.  Antoine  L.  Peter,  Lyons,  and  16  Castle-street,  Holborn— Improvements  in  treating 

a  certain  kind  of  indigo. 

1292.  Charles  H.  Compton,  Bloomsbury,  Middlesex — An  improved  railway  break. 

1293.  "William  Southall,  Swan-lane— Improvements  in  machinery  or  apparatus  for  culti- 

vating and  pulverizing  land. 

Recorded  June  14. 

1294.  James  Barlow,  Accrington,  Lancashire — Improvements  in  the  mode  or  method  of 

extracting  gluten,  and  preparing  the  same  for  sizing  purposes. 

1295.  James  Pickup,  Liverpool — Improvements  in  steering  apparatus. 

1296.  John  Hargrave,  Kirkstall,  Yorkshire — Improved  machinery  for  washing,  scouring, 

and  felting  or  fulling. 

Recorded  June  15. 

1297.  Joseph  Edwards,  Camberwell — An  improved  knife-cleaner. 

1298.  Frederic  Martini.  Elberfeld,  Prussia,  and  1  and  2  Murnford-court,  Milk-street— An 

improvement  in  working  steam-engines. 

1299.  Thomas  WiLson  and  John  Hadley,  Birmingham — A  new  or  improved  method  of 

constructing  certain  kinds  of  rolls  or  cylinders,  and  dies  or  surfaces. 

1300.  James  Kite  (seenndos),  Princes- street,  Lambeth — Improvements  in  machinery  and 

apparatus  for  expressing  moisture  from  substances. 

1301.  John  Gedg£,  4  Wellington-street  South.  Strand— Improvements  in  the  construction 

of  locks  and  latches,  spindles  and  knobs,  applicable  to  doors  and  other  similar 
purposes. 

1302.  Samuel  Yarley,  Stamford — An  improved  construction  of  hay-making  machine. 

1303.  John  D.  31.  Stirling,  Blackgrange,  Clackmannanshire — Improvements  in  the  ma- 

nufacture of  iron. — (Partly  a  communication  from  Monsieur  Leon  Talabot.) 

Recorded  June  16. 

1304.  John  E.  Piper,  New-road,  St  Pancras — Improvements  in  the  preparation  of  linen, 

cotton,  and  other  fabrics,  to  produce  a  factitious  leather. 

1305.  William  Brindley,  Moorgate-street — Improvements  in  applying  steam  for  offensive 

and  defensive  purposes. 

1306.  Richard  Homsby,  Spittlegate  Iron  Works,  Grantham — Improvements  in  portable 

thrashing  machines. 

1307.  Thomas  M.  Fell,  74  King  William-street,  and  William  Cooke,  Curzon-street— Im- 

provements in  ventilators. 

1308.  William  Cooke,  Curzon-street  Hanover-sqnare— Improvements  to  boots  and  shoes. 

1309.  Charles  Hargrave,  Birmingham— An  improvement  or  improvements  in  the  manu- 

facture of  certain  kinds  of  iron. 

1310.  William  Evans,  St.  Leonard's- terrace,  Chelsea — An  improved  tap  for  drawing  off 

liquids. 

1311.  Frederic  Martini,  Elbsrfeld,  Prussia,  and  1  and  2  Mum  ford-court,  Milk-street— A 

new  and  improved  construction  of  steam  engines. 

1312.  James  Macnee,  jun.,  Glasgow— Improvements  in  caps,  hats,  and  other  coverings 

for  the  head. 

1313.  Frederic  J.  Julyan.  20  Gerrard-street,  Soho-square— Improved  methods  of  pro- 

ducing musical  sounds, 

1314.  William  G.Pidduck,  Camberwell— Improvements  in  the  construction  of  vent  pegs. 

1315.  Hesketh  Hughes.  Aldersgate-street — Certain  improved  machinery  for  cutting  and 

embossing  either  separately  or  simultaneously. 

1316.  Thomas  Paramore,  50  Castle-street,  Southwark— An  improvement  in  the  manufac- 

ture of  air-tight  seats,  beds,  and  other  articles  required  to  be  inflated  and  air- 
tight. 

1317.  David  Lowe,  Leicester — Improvements  in  kuitting  machinery. 

Recorded  June  17. 

1318.  George  J.  Hinde.  Wolverhampton— A  new  or  improved  combination  of  materials 

to  be  used  for  the  manufacture  of  pipes  or  tubes  for  drains,  for  such  other  pur- 
poses as  the  same  is  or  may  be  applicable  to. 

1319.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris- 

Improvements  in.treating  bitumen. — ('Communication.) 

1320.  John  Aspinall,  Tavistock- square — An  improved  means  of  creating  a  vacuum  or 

partial  vacuum  fur  evaporative  purposes. 


1321.  Joseph  Fnurdrinier,  12  Sherborne-Street,  Islington — Improvements  in  machinerv 

for  washing,  boiliug,  cleaning,    and  bleaching  rags,  fibrous  and  textile  sub- 
stances. 

1322.  Alfred  V.  Newton,  66  Chancery-lane — Improvements  in  machinery  for  block  priut- 

ing. — (Communication.) 

1323.  John  Rawe  the  younger,  Haverstock-hill  —  Improvements  applicable  to  stoves, 

stove-grates,  or  fire-places  for  domestic  use. 

1324.  George  Holloway,  Stroud,  Gloucestershire — Improvements  in  sewing  and  in  embroi- 

dering machines. 

1325.  John  A.  Williams,  Baydon,  Wilts— Improvements  in  machinery  or  apparatus  for 

ploughing  and  cultivating  land. 

1326.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— Improvements  in  water-mill 

machinery. — (Communication.) 

Recorded  June  19. 

1327.  Louis  A.  Henry,  Metz,  France,  and  16  Castle-street,  Holborn— Certain  improve- 

ments in  constructing  railroads. 

1329.  Sir  James  C.  Anderson,  Bart,  Formoy — Invention  of  an  economical  railway  for  the 

conveyance  of  passengers,  goods,  and  letters. 

1330.  George  Mears,  Bell  Foundry,  Whitechapel-road— Improvements  in  machinery  or 

apparatus  for  obtaining  sounds. 

1331.  John  Westlnke,  Newton  Abbott,  Devonshire — Improvements  in  treating  the  pul- 

verized solution  obtained  from  machines  used  for  crushing  ores,  gossans,  earths, 
and  rocks. 

1332.  Joseph  V.  Weber,  Orchard- street,  St.  Luke's— Improvements  applicable  to  chrono- 

meters and  other  mechanism  requiring  a  steady  spring  power. 

1333.  William  Bauer,  Munich,  Bavaria — Improvements  in  propelling  vessels. 

1334.  Prosper  G.  Dartiguenave,  Regent-street — Improvements  in  aerial  navigation. 

1335.  Joseph  W.  Schlesinger,  London-wall — Invention  of  a  means  of  readily  discover- 
ing ing  any  street,  road,  river,  locality,  or  place  on  maps,  charts,  and  plans. — (Com- 
munication.) 

1336.  Samuel  Riley,  Oldham — Certain  improvements  in  pocket-books,  bill-cases,  or  other 

such  depositories. 

1337.  Joseph  Oliver,  Wapping — An  improved  construction  of  signal  lantern. 

133S.  David  Bogue,  Fleet-street — An  improved  apparatus  for  facilitating  the  attachment 
of  adhesive  stamps.— (Communication.) 

Recorded  June  20. 

1339.  Henry  Worrall,  Stalcybridge,  Cheshire — Improvements  in  machinery  or  apparatus 

for  carding  cotton,  wool,  or  other  fibrous  materials. 

1340.  William  Brunton,  Camborne,  Cornwall — Certain  improvements  in  metallic  pistons. 

1341.  James  A  eland,  Langley  Cottage,  South  Lambeth — Improvements  in  the  manufac- 

ture of  paper. 

1342.  Thomas  L.  Holt,  4  Warwick-square,  Paternoster- row,  and  William  C.  Forster,  84 

Hatton-garden — Invention  for  making  paper. 

1343.  Charles  Reeves,  Birmingham,  and  William  Wells,   Sutton  Coldfield— A  new  or 

improved  method  of  manufacturing  certain  kinds  of  metallic  tubes. 

1344.  Joseph  Day,  Birmingham — An  improvement  or  improvements  in  certain  kinds  of 

candlesticks. 

1345.  Alexander  Stephen  and  Alexander  Pirnie,  both  of  Kelvinhaugh,  near  Glasgow — 

Certain  improvements  in  the  application  of  materials  for,  and  in  the  arrange- 
ment and  method  of,  applying  apparatus  to  be  used  as  templates  for  ascertain- 
ing and  marking  the  proper  positions  for  the  rivet  or  bolt  holes  required  in  the 
plates,  frames,  and  other  pieces  or  portions  of  the  materials,  used  in  the  con- 
struction or  manufacture  of  iron  ships  or  vessels,  boilers,  tanks,  masts,  spars,  and 
other  similar  articles. 
1316.  Jean  E.  Jesson,  Paris — An  improved  barometer,  called  hydrographer  barometer. 

1347.  Nathaniel  Clayton  and  Joseph  Shuttleworth,  Stamp  End  Iron  Works,  Lincoln — 

Improvements  in  portable  and  fixed  combined  thrashing,  shaking,  and  winnow- 
ing machines. 

1348.  Willoughby  T.  Monzani,  St.  James's-terrace,  Bermondsey — An  improvement  in 

brushes  and  brooms. 
1350.  Frederick  Braithwaite,  Gower-street,  Bedford-square— Improvements  in  construct- 
ing suspension  bridges,  roofs,  and  coverings. 

1351.  George  R.  Chitteuden,  Wood-street — Improvements  in  sewing  machines. — (Com- 

munication.) 

1352.  Alexander  M'Laine,  junior,  Belfast— An  improved  mode  of  constructing  and  fitting 

gun- boats. 

1353.  William  E.  Newton,  66  Chancery-lane— An  improved  manufacture  of  pigments  or 

colouring  matters.— (Communication.) 

1354.  George  H.  Byerley,  Paris,  now  residing  at  Brompton — Improvements  in  machinery 

for  the  manufacture  of  bricks,  tiles,  quarries,  tubes,  and  other  such  like  articles. 

Recorded  Jam  21. 

1355.  William  Donald  and  William  Heginhotham,  both  of  Carlisle— Certain  improve- 

ments in  looms. 

1356.  John  M'Innis,  Liverpool — An  improved  composition  for  coating  the  bottoms  of  iron 

ships,  to  prevent  their  fouling,  and  other  useful  purposes. 

1357.  Henry  V.  Physick,  38  North-bank,  Regent's-park— Invention  of  electric  telegraphs 

and  apparatus  connected  therewith. 

1359.  Oliver  R.  Chase,  17  Cornhi  11— Improvements  in  machinery  for  manufacturing  lo- 
zenges and  for  other  purposes. 

13G0-  James  W.  Shaw,  Birmingham— Improvements  in  apparatus  or  machinery  for  pro- 
ducing motive  power.— (Communication.) 

1361.  William  E.  Newton,  66  Chancery-lane — Improvements  in  apparatus  for  generating 

and  utilizing  steam. — (Communication.) 

1362.  Thomas  Roads,  Vine-street,  America-square— An  improved  method  of  framing  school 

slates.— (Communication.) 

1363.  William  Stableford,  Broomsgrove  Railway  Carriage  Works,  Worcestershire — Im- 

provements in  railway  breaks. 

1364.  William  Parsons,  Paradise-street,  Lambeth — Improvements  in  rotatory  engines. 

1365.  John  Fry  Heather,  M.A.,  Royal  Military  Academy,  Woolwich — Improvements  in 

apparatus  for  regulating  the  flow  of  gas. 

Recorded  June  22. 

1366.  William  Stidolph,  1  Winton-place,  Greenwich— Invention  of  a  transferable  book- 

marker. 

1367.  Thomas  C.  Yates,  Bolton-le-Moors,  Lancashire— Improvements  in  wickets  for  the 

game  of  cricket. 

1368.  George  Simpson,  8  Union-buildings,   Leather-lane,  Holborn— Improvements  in 

furnaces. 

1369.  John  31.  Blashfield,  Mill  wall,  Poplar— Improvements  in  the  manufacture  of  china, 

pottery,  bricks,  and  other  articles,  manufactured  for  the  most  part  of  clay. 

1370.  William  H.  Brown,  Wardsend  Steel  Works,  near  Sheffield— An  improvement  in 

the  construction  of  furnaces  for  the  melting  of  steel  and  other  metals  requiring  a 
crucible  in  the  melting  thereof. 

1371.  Charles   Cowper,   20   Southampton-buildings,   Chancery-lane  —  Improvements  in 

machinery  for  combing  cotton,  wool,  flax,  tow,  silk  waste,  and  other  fibrous  sub- 
stancf  '".—(Communication.) 


120 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


1372.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  now  of  Paris— Certain  new  and 

useful  improvements  in  machinery  for  forging  or  hammering  iron,  which  may  be 
also  applicable  to  the  hammering  of  other  materials.— [ Communication.) 

1373.  Ephraim  Smith,  Carlisle-street— An  improved  watch-key. 

1374.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  now  of  Paris— Certain  improve- 

ments in  grate  bars,  and  certain  appliances  to  the  same,  for  the  purpose  of  pre- 
venting them  from  warping  or  twisting  by  heat. — (Communication.) 

1375.  George  F.  Logan,  Glasgow — Improvements  in  portable  winches. 

1376.  Astley  P-  Price,  Margate— Improvements  in  the  treatment  of  certain  alloys  of  tin. 

1377.  Astley  P.  Price,  Margate— Improvements  in  the  purification  of  tin,  and  id  obtaining 

useful  products  arising  from  such  purification. 

1378-  Godfrey  Ermen,  Manchester— Certain  improvements  in  machinery  or  apparatusfor 
winding  yarns  or  threads. 

1379.  Isaac  Farrell,  Dublin— Improvements  in  fireproof  flooring  and  roofing,  which  improve- 
ments are  also  applicable  to  the  construction  of  walls  and  bridges,  and  other  like 
structures. 

Recorded  June  23. 

13S0.  Charles  Phillips,  Offchurch,  "Warwickshire— An  improvement  in  apparatus  or 
machinery  for  reaping. 

1381.  David  C.  Knab,  Rue  Rosini,  Paris,  and  4  South-street,  Finsbury— Certain  improve- 

ments in  the  production  of  carburets  of  hydrogen. 

1382.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris- 

Improvements  in  machinery  for  the  manufacture  of  nails. — (Communication.) 

1383.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  now  of  Paris— An  improvement 

in  propelling  vessels  in  water. — (Communication.) 

1384.  Salomon  Drevfus-Werth  and  Pierre  Meunier,  St.  Marie-aux-Mines  (HautRhin), 

France,  and  16  Castle-street,  Holborn— A  new  or  improved  system  of  applying 
designs  to  all  kinds  of  fabrics  and  surfaces  of  wood,  marble,  and  stone. 

1385.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  now  of  Paris— Certain  improve- 

ments in  machinery  for  picking  or  opening  cotton  or  other  fibrous  materials,  and 
all  kinds  of  waste  rags  and  old  materials,  to  prepare  the  same  for  the  operation  of 
carding  or  for  other  operations. — (Communication.) 

1386.  Thomas  Rudd.  Pimlico— Improvements  in  stands  for  casks  or  barrels. 

1387.  John  Weild,  Glasgow— Improvements  in  preventing  the  drainage  waste  of  cargoes 

on  shipboard. 
13S8.  John  Keyse,  2  Apollo-buildings,  South-east-street,  "Walworth— Improved  method 
of  loading  muskets,  rifles,  carbines,  pistols,  and  all  descriptions  of  small  arms 
with  cartridge,  without  applying  the  cartridge  to  the  mouth. 

1389.  Thomas  I.  Dimsdale,  Hadley— An  improvement  in  the  manufacture  of  gas  for  light- 

ing and  heating  purposes. 

1390.  William  E.  Osborn,  Milton,  New  York,  U.S.— Improvements  in  breech-loading  guns 

or  cannon. 

1391.  Richard  Garrett,  ,}un.,  Leiston  "Works,  near  Saxmundham,  Suffolk— An  improved 

arrangement  of  valves  for  working  steam  expansively. 

1392.  Robert  M.  Letchford,  "Whitechapel— Invention  of  a  match-stand  and  holder  for 

holding  matches  while  being  ignited. 

Recorded  June  24. 

1393.  nenry  Lightbown,  Pendleton,  Lancashire — Improvements  in  drying  pulp  in  the 

manufacture  of  paper,  also  paper-hangings  and  printed  textile  fabrics. 

1394.  Thomas  Skelton,  Plaistow- An  improvement  in  or  addition  to  tillers  or  yokes. 

1395.  Richard  A.  Brooman,  166  Fleet-street — A  new  or  improved  projectile  for  ordnance 

and  small  arms,  and  a  sabot  or  plug  to  be  employed  therewith,  which  sabot  or 
plug  may  also  be  used  with  other  projectiles.—  (Communication.) 

1396.  David  L.  Williams,  Cannon-street,  and  John  W.  Neale,  Stepney — Improvements 

in  furnaces. 

1397.  Richard  A.  Brooman,  166  Fleet-street — An  improved  mill  for  grinding  and  pulver- 

izing paints  and  various  vegetable  and  mineral  substances. — (Communication.) 

1398.  Joseph  Davies,  Bristol — Improvements  in  propelling  vessels. 

1399.  John   Thomson,    Newton-le-Willows,    Lancashire — Improvements   in   centrifugal 

apparatus  used  in  the  manufacture  of  sugar. 

1400.  John  Kenworthy,  Preston,  and  Thomas  Rigby,  same  place— Certain  improvements 

in  water-closets. 

1401.  Reuben   Bottomley,  Rochdale,    David    Schofield,   Oldham,    and    Henry   Spencer, 

Rochdale — Certain  improvements  in  machinery  or  apparatus  for  spinning  and 
doubling  cotton  and  other  fibrous  materials. 

1402.  John  Revell,  Newark — Improvements  in  horse  shoes. 

Recorded  June  26. 

1403.  Emile  Hubner,  Mulhouse,  France— Improvements  in  machinery  for  preparing  wool, 

cotton,  silk,  waste,  tow,  and  other  fibrous  materials. 

1404.  Alexander  Bain,  4  Queen's-row,  Grove-lane,  Camberwell — Improvements  in  fire- 

arms and  the  apparatus  connected  therewith. 

1406.  James  Brown,  Haddington— Improvements  in  the  manufacture  of  metal  spouts  or 

troughs. 

1407.  "William  Palmer,  Sutton-street,  Clerkenwell— Improvements  in  candle  lamps. 
110S.  Charles  Beale,  Leicester,  and  John  Latchmore,  same  place— Improvements  in  the 

manufacture  of  knitted  shirts. 

1409.  Thomas  H.  Bakewell,  Wei  ford-road,  Leicester— Improvements  in  the  manufacture 

of  gloves. 

1410.  William  Yates,  7  Mary-street,  Bromley— Improvements  in  furnaces. 

Recorded  June  27. 

1411.  "William  Brindley,  jnn.,  Moorgate-street — Improvements  in  the  construction  of  life- 

boats, 

1412.  Andrew  Smith,  Princes-street — Improvements  in  the  manufacture  of  certain  kinds 

or  descriptions  of  wire  and  other  ropes  and  strands. 

1413.  Charles  H.  Collette,  57  Lincoln's-inn-fields— Improvements  in  the  manufacture  of 

beer.— (Communication.) 

1415.  Richard  L.  Antrobus,  Birmingham— A  new  or  improved  method  of  printing  oil- 

cloth for  floor  and  table  covers,  paper-hangings,  and  other  surfaces. 

1416.  "William  Morgan,  Birmingham— Improvements  in  machines  for  cutting  paper,  card, 

and  mill-boards,  woollens,  veneers,  and  materials  used  in  making  paper,  parts  of 
which  improvements  are  applicable  to  other  machines  where  quick  and  slow  mo- 
tions are  used,  and  where  machinery  is  required  to  be  thrown  into  and  out  of 
gear. 

1417.  Charles  lies,  Peel  Works,  Birmingham — Improvements  in  metal  bedsteads. 

1418.  William  Coltman,  High-street,  Leicester — An  improvement  in  knitting-frames. 

1419.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris- 

Improvements  in  apparatus  for  producing  aerated  waters. — (Communication.) 

Recorded  Ju?ie  28. 

1420.  Peter  Armand  le  Comte  de  Fontaine  Moreau.  4  South-street,  Finsbury,  and  Paris- 

Improvements  in  the  construction  of  axle-boxes. — (Communication.) 

1421.  James  Brunlees,  Manchester — Improvements  in  drawbridges,  applicable  to  rail  and 

other  roadways. 
1422.  Henry  S.  Edwards,  Cranbonrne- street — Improvements  in  preparing  textile  fabrics 
or  materials,  for  the  purpose  of  their  better  retaining  colours  applied  to  them. — 
(Communication.) 


1423.  Edmund  Cockshutt,  Preston — Improvements  in  bungs  or  adjustable  stopper  appa 

ratus  for  casks  and  other  vessels. 

1424.  James  Morison,  Paisley— Improvements  in  the  treatment  or  manufacture  of  orna- 

mental fabrics. 

1425.  Theophile  Schlcesing,  Paris— Improvements  in  the  manufacture  of  carbonates  of 

soda. 

1426.  John  G.  Jones,  Roscommon-street,  Liverpool — Improvements  in  apparatus  for 

teaching  addition. 

Recorded  June  29. 

1427.  William  J.  BisReker,  Birmingham — A  new  and  improved  method  of  labelling 

bottles  and  other  vessels  or  articles  as  require  or  may  require  labelling. 

1428.  Corydon  S.    Sperry,  Connecticut,   U.S. — An  improved  knitting  machine. — (Com- 

munication.) 

1429.  Thomas  Markland,  Hyde,  Cheshire — Certain  improvements  in  machinery  or  appa- 

ratus for  warping,  dressing,  and  weaving  textile  materials. 

1430.  William  Smith  and  William  B.  Hayes,.  Manchester — Certain  improvements  in 

power-looms  for  weaving. 

Recorded  June  30. 

1431.  Edward  J.  Hughes,  Manchester— Improvements  in  sewing  machines. — (Communi- 

cation.) 

1432.  John  Edwards,  Manchester— Improvements  in  railway  chairs. 

1433.  Daniel  T.  Sheers,  Bankside,  Southwark— Improvements  in  curing  or  separating 

moisture  from  sugar  and  other  substances.— (Communication.) 

1434.  Laurent  F.  Izart,  4  South-street,  Finsbury — Invention  of  a  new  mode  of  removing 

organic  vegetable  substances  from  woollen  fabrics. 

1435.  Willoughby  T.  Monzani,  9  St.  James's-terrace,  Blue  Anchor-road,  Bermondsey — 

Improvements  in  the  manufacture  of  folding  chairs,  stools,  and  other  articles  to 
sit  or  recline  upon. 

1436.  Nathan  Thompson,  jun.,  New  York— Improvements  in  regulating  the  supply  of 

steam  from  steam  boilers. 

1437.  Henry  G.  Gray,  Commercial-wharf,  Mile-end-road— Improvements  in  preserving 

potatoes,  roots,  plants,  grain,  and  seeds. 

1439.  Thomas  Slater,  Somers-place,  West-street,  Pancras — Improvements  in  the  con- 

struction of  planes  and  in  cutting  apparatus,  and  in  the  machinery  employed 
therein. 

1440.  John  II.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  machinery 

or  apparatus  for  winding  thread  or  yarns.— (Communication  from  Louis  J.  N. 
Carpentier.) 

Recorded  Julyl. 

1441.  Robert  L.  Jones,  Chester — Improvements  in  locks  and  keys. 

1442.  Joseph  Hulme,  Manchester— Improvements  in  steam  engines  and  in  valves,  parts 

of  which  improvements  are  applicable  for  diminishing  friction  in  other  engines. 

1444.  John  H.  Johnson,   47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  sub- 

marine navigation. — (Communication  from  Messieurs  Payerne  and  Lamiral.) 

1445.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  stoppers 

for  bottles  and  other  vessels,  and  in  apparatus  connected  therewith. — (Communi- 
cation from  Hubert  Bordet.) 

1416.  George  Hutchison,  Glasgow — An  improvement  or  improvements  in  the  manufacture 
of  soap. 

1447.  John  Wilder,  of  the  firm  of  James  Wilder  and  Sons,  Reading,  Berks — Improve- 
ments in  agricultural  rollers  and  clod  crushers. 


iSif  Information  as  to  any  of  these  applications,  and  their  progress,  may  be  had  on  appli- 
cation to  the  Editor  of  this  Journal. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  9f/i  to  29th  June,  1854, 


June  9th,  3598 

"  3599 

12th,  3600 

15th,  3601 

19th,  3602 

22d,  3603 

24th,  3604 

29th,  3605 

"  3006 


B.  Newnham,  Bath, — "  Noiseless  carriage-spring." 

J.  P.  and  E.  Westhead  &  Co.,  Manchester, — "  Thread-hoop." 

J.  Greenham,  Blankney,  Lincolnshire,—"  Harrow." 

F.  Lack,  Strand,—"  Wristband." 

T.  J.  and  J.  Smith,  Queen-street,  Cheapside, — "  Postage- damper." 

T.  Cowburn,  Bolton-le-Moors, — "  Safety-valve." 

F.  J.  Jones,  Addle-street, — "  Brace." 

W.  Andrews,  Dublin, — "  Teapot." 

J.  Nowill  &  Son,  Sheffield,—"  Pencil-knife." 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered. 

June  7th,  584  S.  Starkey,  Clapton,— "  Garden-engine." 

9th,  585  Knight  &  Co.,  Cheapside, — "  Cosmorama  lens." 

15tb,  686  C.  Crickmay,  Birmingham, — "  Cartridge." 

"  687  T.  Rudd,  Pimlico,— "  Cask-stand." 

26th,  588  Barnard  and  Bishop,  Norwich,—"  Poultry-feeder." 

2fith,  689  C.  H.  Chadburn,  Liverpool,—"  Camera." 


TO  READERS  AND  CORRESPONDENTS. 

In  our  article  on  the  Patent  Law  of  the  Papal  States,  a  misprint  occurs.  The  value  of 
ten  scudi  is  £2.  3s ,  not  £23. 

Kenneth. — We  have  received  his  proposed  modi6cation  of  his  original  plan.  For  the 
reasons,  however,  already  given,  we  are  afraid  the  new  form  would  not  answer  well  in 
practice. 

J.  J.,  Troon.— Any  mechanical  Hand-Pook  will  give  him  the  information  he  wants,  in 
the  clearest  possible  language.  Our  "  Mechanic's  Library"  contains  the  titles  of  all  the 
recent  books  of  this  class. 

The  Imperial  Cyclopaedia  will  finish  its  first  series  with  the  25th  Part. 

Ship-Builders'  Templates.— Mr.  J.  G.  Winton  writes  on  this  subject  as  follows  :— 
"  In  reply  to  Mr.  Burns'  letter  in  the  Practical  Mechanic's  Journal  of  last  month,  I  have 
to  state,  that  he  endeavours  to  divert  attention  by  introducing  matter  quite  foreign  to  the 
question  between  us.  That  I  did  execute  drawings  of  Mr.  Burns'  template,  is  perfectly 
true.  The  plan  I  contributed  to  your  Journal  for  varying  the  pitch,  I  considered  to  be  an 
improvement  upon  Mare's  original  patent ;  whilst  the  mode  of  adjusting  the  frames  was 
a  more  mechanical  arrangement  than  that  of  Mr.  Burns'.  With  neither  of  these  plans 
was  Mr.  Burns  at  all  acquainted.  I  pass  over  his  statement  as  to  his  confiding  to  me  any 
of  my  plans,  with  that  silence  which  can  only  originate  from  one  feeling."  This  must 
conclude  the  discussion. 
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BOILER  EXPLOSIONS. 

HE  number  of  steam-boiler  explosions  re- 
ported in  the  newspapers  of  late,  must 
have  caught  the  attention  of  even  the 
most  hasty  reader.  They  seem  to  have 
been  on  the  increase,  for  we  can  scarcely 
take  up  a  journal  without  finding  some- 
where upon  the  broad-sheet,  an  account 
of  "  another  explosion,  attended  with  loss 
of  life."  In  some  of  these  cases,  it  would 
be  difficult  to  say  that  any  one  in  par- 
ticular is  to  blame ;  but  in  many  of  them 
the  ignorance  or  recklessness  of  the  pro- 
prietors or  managers  was  so  great,  that  morally,  if  not  legally,  they 
must  be  held  responsible  for  the  loss  of  life  that  ensued.  Indisposed  as 
we  are  to  the  interference  of  Government  as  a  rule,  it  really  seems  desir- 
able in  the  present  instance.  It  ought  not  to  be  allowed  that  ignorant 
persons,  stimulated  by  cupidity,  shall,  without  some  restriction,  jeopar- 
dize the  lives  of  those  still  more  ignorant  than  themselves.  Possessing 
themselves  of  a  boiler,  not  knowing — not  even  caring  to  know — the 
terrific  powers  of  steam,  or  the  management  of  it  in  the  machinery 
before  them,  they  go  on  from  month  to  month,  in  spite  of  warning  from 
those  more  intelligent  or  more  thoughtful  than  themselves,  until,  all  at 
once,  the  thing  bursts  into  a  thousand  pieces,  and  the  persons  near  it  are 
lifeless  corpses.  We  do  not  allow  a  man  to  open  a  house  for  the  sale 
of  intoxicating  drinks,  before  he  has  obtained  a  license  from  persons 
whose  duty  it  is  to  find  ground  for  supposing  that  he  will  not  abuse  it. 
Anl  if,  in  the  management  of  the  business,  there  is  evidence  of  dis- 
regard to  the  dictates  of  common  prudence  and  honesty,  he  is  summarily 
deprived  of  the  power  of  carrying  it  on.  All  this  is  very  proper.  But 
would  it  not  be  well  to  place  possessors  of  working  boilers  on  a  similar 
footing?  Can  there  be  any  objection  to  our  insisting,  that,  before  a  man 
shall  attempt  to  use  so  dangerous  a  vessel,  he  shall  prove  that  he  knows 
something  about  its  management  and  its  perils  ?  And  if,  having  obtained 
the  charge  of  this,  his  conduct  should  be  marked  by  carelessness  and 
imprudence,  would  it  not  be  a  desirable  regulation,  that  he  should  be 
deprived  of  a  possession  which  can  only  be  safely  intrusted  to  the  cautious 
and  the  prudent  ? 

At  the  close  of  the  investigation  into  the  circumstances  of  the  explo- 
sion of  the  boiler  on  board  a  miniature  steamboat  at  Preston,  the  jury 
returned  a  verdict  of  manslaughter  against  the  person  who  made  an 
internal  flue  so  ill  that  it  collapsed,  in  consequence  of  its  weakness. 
The  steamboat  was  on  her  first  voyage.  She  left  Preston  in  the  morn- 
ing for  Lytham,  a  little  town  at  the  mouth  of  the  Ribble,  where  she 
arrived  safely ;  but  on  her  return  the  explosion  occurred,  and  five  persons 
lost  their  lives.  The  engine  was  about  6  horse  power,  and  the  pressure 
at  which  it  was  worked  was  about  30  lbs.  to  the  square  inch.  The 
jury,  moreover,  expressed  a  strong  opinion  as  to  the  Government  sur- 
veyor of  steam-vessels  and  marine  engines  for  the  port  of  Preston, 
whom  they  charge  with  neglect  of  duty.  No  one  who  reads  the  evi- 
dence will  dissent  from  that  opinion,  for  the  testimony  of  this  very 
person  alone  is  sufficient  to  convict  him  of  grossly  negligent  and  improper 
conduct  as  surveyor.  Instead  of  examining  the  machinery,  and  testing 
the  representations  made  to  him  as  to  dimensions,  power,  structure  of 
safety-valves,  and  so  forth,  he  took  for  granted  the  statements  of  the 
manager,  and  was  satisfied  with  simple  answers  to  his  questions.  It 
cannot  be  contended  for  a  moment  that  this  is  what  is  meant  by  inspec- 
tion. If  it  is,  the  country  incurs  expense,  with  a  most  laudable  aim,  and 
derives  no  benefit  in  return.  The  flues,  the  defective  construction  of 
which  caused  the  explosion,  seem  to  have  been  passed  without  any 
examination ;   and  the  surveyor  went  before  the  jury,  and  stated,  that 

if  he  had  seen  the  flues  out  of  the  boiler  when  he  made  the  inspection, 
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he  would  not  have  passed  them  for  20  lbs.  pressure,  although  he  confessed 
that  he  had  told  the  owner  he  might  safely  go  to  a  pressure  of  40  lbs. 
Nay,  he  stated  to  the  jury,  that  he  would  not  have  passed  the  flues  at 
all  for  a  vessel  of  that  description,  with  a  high  pressure.  After  such 
an  admission  as  this,  we  hope  that  Government  will  relieve  their  sur- 
veyor of  the  trust  he  has  so  grossly  neglected,  and  that  they  will  try  to 
find  some  one  to  fill  the  office  who  is  more  competent  and  more  conscien- 
tious. 

The  inquiry  into  the  cause  of  the  Rochdale  boiler  explosion,  by  which 
ten  persons  lost  their  lives,  terminated  by  the  jury  finding,  that,  at 
the  time  of  the  explosion,  the  larger  of  the  two  safety-valves  was  not  in 
working  order ;  that  the  smaller  safety-valve  was  much  overweighted ; 
and  that,  as  the  engine  was  only  working  at  intervals,  whilst  the  fire 
was  kept  up,  a  great  pressure  accumulated,  much  beyond  what  the 
smaller  safety-valve  could  by  any  possibility  relieve.  The  jury  went 
on  to  express  their  opinion,  that  the  boiler  and  engine  were  very  im- 
properly managed,  and  that  the  occupier  (Williamson)  and  his  engineer 
were  exceedingly  blameable  for  working  the  boiler  at  the  high  pressures 
they  had  been  accustomed  to  adopt  for  a  long  time  previous  to  the  explo- 
sion. In  this  opinion  every  one  who  has  perused  the  evidence  given 
during  the  progress  of  the  lengthened  investigation  must  concur,  and 
few  will  refrain  from  hoping,  that  those  at  whose  doors  lie  the  deaths  of 
ten  persons  will  be  brought  to  the  punishment  which  they  richly  deserve. 
The  boiler  ought  not  to  have  been  subjected  to  a  greater  pressure  than 
40  lbs.  to  the  square  inch,  but  it  has  been  calculated  that  the  pressure, 
at  the  time  of  the  explosion,  was  not  less  than  300  lbs.  to  the  square 
inch.  This  can  well  be  conceived  when  we  state,  that  the  building 
where  the  boiler  was  lodged  was  reduced  to  a  heap  of  ruins.  The  boiler 
itself  was  rent  into  eight  or  ten  pieces,  and  part  of  it  was  projected  to  a 
distance  of  250  yards.  The  chimney  of  the  building  was  demolished, 
and  the  steam-engine  was  carried  off,  no  one  can  tell  whither.  "  The 
springing  of  a  mine — says  Mr.  Fairbairn,  the  engineer,  who  visited  the 
place,  and  drew  up  an  interesting  report,  in  pursuance  of  instructions 
given  him  by  the  coroner  and  jury — could  not  have  been  more  destruc- 
tive than  this  explosion,  which  resulted  in  tearing  the  boiler  into  strips, 
and  the  destruction  of  everything  with  which  it  came  in  contact." 
Taking  the  internal  superficies  of  the  boiler  at  41,000  square  inches,  and 
the  pressure  at  300  lbs.  the  square  inch,  there  was  a  force  inside  the 
vessel  equal  to  more  than  twelve  millions  of  pounds,  striving  to  rend  it 
asunder;  and  the  iron  plates,  which  had  to  resist  this  enormous  force, 
were  less  than  a  third  of  an  inch  in  thickness.  There  is  every  reason  to 
suppose  that  one  of  the  safety-valves,  and  that  the  larger  of  the  two,  had 
been  allowed  to  seat  itself  so  firmly  in  its  socket,  as  to  have  ceased  to 
be  a  valve,  and  to  have  become,  in  point  of  fact,  part  of  the  boiler.  The 
other  valve  was  loaded  with  pieces  of  iron,  of  unknown  weight,  to  prevent 
the  steam  escaping  from  the  great  pressure  to  which  it  was  subjected 
within.  On  the  morning  of  the  explosion,  the  engine  was  noticed  to 
be  "  running  very  fast."  It  was  stopped,  however,  whilst  the  fire  was 
kept  up  under  the  boiler,  thus  showing  the  grossest  ignorance  on  the 
part  of  those  who  had  to  manage  it.  After  a  while,  the  steam  was  again 
set  to  work  the  engine,  but  the  accumulated  pressure  was  too  much  for 
the  boiler,  and  the  catastrophe  took  place,  the  frightful  effects  of  which 
have  been  described. 

The  evidence  of  the  manager  of  some  neighbouring  works,  shows 
pretty  clearly  the  ignorance  and  recklessness  of  both  master  and  man  in 
the  management  of  this  boiler.  The  latter,  Clegg,  had  told  the  witness 
that  their  working  height  was  about  60  lbs.,  at  which  the  engine  would 
run  the  necessaiy  speed ;  but  at  different  times,  when  he  has  been  at  the 
place,  the  mercurial  guage  showed  a  pressure  of  66  lbs.  Clegg  admitted 
that  he  had  never  calculated  at  what  the  steam  would  blow  off  after 
putting  on  the  extra  weight ;  whereupon  the  witness  said,  that,  if  the 
steam  got  too  strong  for  the  boiler,  as  he  saw  from  their  mode  of  work- 
ing there  was  a  probability  of  its  doing,  it  would  burst  and  blow  down 
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an  adjacent  house  as  well  as  the  shed.  Ahout  a  week  before  the  ex- 
plosion, the  witness  met  Clegg,  and  expressed  to  him  his  surprise  that 
they  had  not  yet  been  blown  up,  and  prophesied  that  such  would  be  the 
case  some  day.  He  had  frequently  told  Williamson,  the  occupier,  that 
he  thought  the  boiler  was  worked  at  a  very  dangerous  pressure.  William- 
son thought  there  was  no  danger  ;  but  the  witness  thought  otherwise, 
and  told  him  so. 

It  has  often  been  suggested,  that  these  accidents  are  generally  owing 
to  the  generation  of  explosive  gas  inside  the  boiler.  Mr.  Fairbairn,  how- 
ever, told  the  jury  that  he  entirely  repudiated  such  an  explanation ;  that 
the  explosions  are  much  more  within  the  means  of  control  than  this 
hypothesis  would  lead  us  to  suppose ;  and  the  real  cause,  in  almost  every 
case,  is  neither  more  nor  less  tha.i  excessive  pressure.  Sometimes,  indeed, 
boilers  lose  all  their  water,  and  then  become  red  hot.  In  such  a  case,  if 
water  were  suddenly  thrown  into  them,  it  is  very  likely  that  large 
globules  of  liquid  would  be  formed  containing  great  central  heat,  and 
these  would  burst  with  a  loud  report  and  immense  force.  This,  how- 
ever, was  not  the  ease  here.  Let  those  who  have  to  manage  steam-boilers 
never  forget  that  steam  is  a  body  which  has  a  tendency  to  expand  on  the 
addition  of  heat,  and  that,  if  we  choose  to  be  continually  increasing  its 
heat,  irrespective  of  the  strength  of  the  vessel  that  contains  it,  sooner 
or  later  the  vessel  must  give  way,  destroying  everything  near  it  by 
its  explosion.  If  this  were  kept  in  mind,  we  should  very  seldom  hear 
of  boiler  explosions. 

Mr.  Fairbairn  suggests  that  it  should  be  made  imperative  by  law,  that 
steam-boilers  of  every  description  should  be  provided  with  three  working 
safety-valves  of  sufficient  capacity.  Two  of  these  valves  should  be 
nearly  equal  to  double  the  area  of  the  steam-ports  of  the  engine  they  are 
intended  to  drive,  and  the  third  should  be  of  about  one-fourth  that  area, 
as  an  indicator  of  the  pressure.  He  would  make  the  proprietor  of  the 
boiler  so  regulated,  whether  ignorant  of,  or  conversant  with,  the  subject, 
responsible,  to  the  fullest  extent,  for  any  abuse  or  neglect  of  the  dangerous 
vessel  he  has  undertaken  the  charge  of.  Whether  this  particular  way 
of  enforcing  precaution  on  the  part  of  the  boiler  owners  should  be  adopted 
or  not,  most  certainly  some  mode  of  effecting  this  object  should  be  eon 
sidered,  and  carried  out  by  Government. 


EDUCATION. 


inconceivable  how  any  one  could 
|\  discourse  for  an  hour  or  more  on 
■  the  subject  of  education  in  gene- 
ral, without  using  the  words  "  atten- 
tion" and  "consciousness." 
jar  And  yet,  in  the  display  upon 
jjj  the  matter  which  has  recently 
been  made  at  the  Royal  Insti- 
1  tution,  heralded  by  the  great 
names  of  Whewell  and  Fara- 
day, scarcely  had  either  of  the 
things  signified  by  these  important  words  been  noticed,  while  in 
neither  of  the  lectures  by  those  gentlemen  was  either  alluded  to. 
This  fact  is  as  singular  as  it  is  instructive.  Here  we  had  the  former, 
who,  by  his  published  works,  has  tolerably  welf  demonstrated  that  no 
department  of  human  learning  has  escaped  his  attention,  and  that  there 
is  no  theory,  true  or  false,  which  has  ever  received  the  slightest  record 
in  the  whole  circle  of  the  sciences,  but  which  has  been  entertained  for 
a  time  by  his  consciousness.  This  is  the  man  of  literature  and  theo- 
retical science.  It  may  be  supposed,  that  with  his  mind  intent  rather 
upon _  greater  things  than  upon  the  least — upon  results  of  his  own 
learning,  rather  than  upon  the  personal  means  of  having  arrived  at 
those  results— those  means  which  he  alone  shares  with  the  common 
horde  of  mankind,  should  have  been  entirely  forgotten.  But  with 
Faraday !  an  individual  who,  however  extensive  his  acquirements  may 
be  in  the  fields  of  theoretical  science  and  literature,  is  of  all  others 
the  person  whom  we  should  have  selected  accurately  to  tell  us  the 
leading  means  by  which  he  has,  in  the  course  of  a  laborious  life,  arrived 
at  his  brilliant  discoveries,  not  to  allude  to  those  means !      This  is, 


at  the  least,  to  be  marvelled  at.  Is  it  that,  in  the  objectivity  which 
has  constantly  dogged  his  mind-steps,  his  subjectivity,  as  an  inferior 
or  foreign  matter,  has  been  disregarded?  We  cannot  suppose  him 
never  to  have  raised  the  questions,  nor  to  have  cast  them  aside  when 
raised, — "How  have  I  learned  this?"  "How  do  I  know  it?"  The 
solution  of  these  questions  lies  at  the  very  root  and  foundation  of  all 
education,  for  they  directly  refer  to  the  very  essence  of  the  subject — 
point  to  some  indispensable  means  of  learning  and  proof  of  knowledge, 
applicable  alike  to  the  education  of  the  peasant  and  the  prince,  to  the 
men  of  all  science,  literature,  and  art.  Mr.  Faraday  delivered  some 
hard  judgments  against  society  at  large,  not  harder  than  it  deserves 
according  to  its  actual  position,  but  very  much  harder  than  it  deserves 
when  the  causes  are  considered  of  its  appearance  in  such  position. 
His  animadversions  amount  to  this  truism ;  society  is  not  so  well  edu- 
cated as  it  would  have  been  had  it  been  better  educated.  Society 
really  has  nothing  to  reproach  itself  with,  except  for  the  choice  of  its  own 
instructors.  But  the  society  choosing  instructors,  is  not  the  society  for 
whom  the  choice  was  being  made.  Very  different.  It  might  be  supe- 
rior, it  might  be  inferior ;  for  the  learner  necessarily,  in  minor  matters,  at 
first  less  skilled,  often  becomes  more  skilled  than  his  teacher.  What 
noticeable  truth  does  this  prove  ?  That  the  inculcation  of  all  the  arts 
and  sciences  does  not  alone  make  the  man.  You  may,  by  this  means, 
make  him  a  walking  encyclopaedia — a  mere  living  dictionary  of  know- 
ledge, faultless,  it  may  be — who  shall  be  able  to  answer  you  any  question 
pat,  as  the  schoolboys  term  is,  that  may  be  put  to  him.  He  shall  even 
be  able  to  refer  you  to  "  chapter  and  verse"  for  authority,  or  point  to  the 
very  things  themselves,  the  position  or  the  action  of  which  fixed  the  pre- 
dicate concerning  them.  The  elements  of  geometry  are  now  univer- 
sally taught  in  every  scholastic  establishment  above  the  lowest.  Can 
this  be  done  in  order  to  make  our  lads  geometricians — to  enable  them 
to  construct  problems  and  to  prove  their  work  correct,  to  invent 
theorems  and  to  prove  their  truth  ?  We  think  not.  We  have  no 
desire  to  think  or  believe  in  any  particular  way  in  the  matter  at  all, 
but  we  think  that  the  business  of  life  might  be  conducted  with  the  ability 
which  now  characterises  it,  whether  the  propositions  of  Euclid  or  any 
other  geometer  may  be  proved  to  be  true  or  not.  There  must,  then,  be 
some  other  reason  floating  about  in  the  mystery  of  that  impulse  to  teaeh 
geometry  to  our  youth.  What  can  it  be  but  for  the  sake  of  inducing, 
in  other  affairs,  that  abstract  attention  and  close  and  demonstrative  rea- 
soning to  which  this  discipline  is  capable  of  attracting  the  power  of  the 
individual  ?  Very  pleasant,  indeed,  to  the  thinker  is  his  labour,  for  he 
knows  himself,  at  every  distinct  thought,  to  be  progressing  towards  a 
completion  which  he  has  every  indefinite  assurance  will  give  him  true 
pleasure. 

It  has  been  particularly  well  observed,  in  a  very  excellent  little  work 
which  has  come  across  us  lately,  ("  The  First  Book  of  Euclid  Explained 
to  Beginners,  by  C.  P.  Mason,  B.A.,  Fellow  of  U.  C,  London,")  that  the 
ordinary  process  of  "  going  through  "  Euclid  is,  in  by  far  the  majority  of 
cases,  unaccompanied  by  anything  approaching  to  an  intelligent  percep- 
tion either  of  the  objects  of  the  science  of  geometry,  the  import  of  the 
various  propositions,  or  the  mode  in  which  the  several  steps  in  a  demon- 
stration are  connected  with  each  other.  Now  this,  which  we  believe 
from  our  own  observation  to  be  far  too  generally  true,  infers  at  least  one 
fact — a  grievous  loss  of  time,  at  an  age,  too,  when  that  commodity  requires 
very  careful  husbandry.  But  what  else  does  it  also  imply  ?  That 
teachers  do  not  do  their  duty.  And  why  do  they  not  ?  The  answer  is 
very  simple,  and  we  fear  disastrously  true,  namely,  that  they  themselves 
have  not  learned  how.  We  are  beginning  to  understand  these  matters 
a  little  better  than  we  did.  We  begin  to  find  that  it  is  not  only  neces- 
sary to  appoint  the  teacher,  but  to  ascertain  that  the  teacher  appointed 
is  competent.  The  condition  of  our  normal  schools,  and  the  conviction 
which  is  increasing  of  their  utility,  demonstrates  very  plainly  that  the 
most  excellent  linguist  may  possibly  not  be  the  most  competent  to  in- 
struct in  a  language,  or  the  most  talented  arithmetician  to  teach  the  art 
or  the  science  of  numbers.  It  has  often  been  found  to  be  the  case,  that 
an  admirable  method  of  tuition  is  accompanied  with  inferior  acquirements 
in  the  subject  upon  which  that  tuition  is  applied.  It  is  notorious,  that 
the  best  artists  are  commonly  the  most  incompetent  masters,  and  that 
the  driveller  iu  his  profession  (if  possessing  the  "  happy  knack"  of  pour- 
ing 

"The  fresh  instruction  o'er  the  mind," 

so  as  to  saturate  it,  as  it  were,  with  its  novel  and  enduring  truths),  often 
turns  out  a  pupil  who  greatly  eclipses  himself. 

It  is  demonstrative,  therefore,  that  there  is  some  principle  which 
should  imbue  the  whole  being  of  the  educator.  He  must  make  his  know- 
ledge one  with  his  pupil.  He  must  take  him  with  him  into  the  little 
particular  corner  of  nature — make  mind  and  mind  stand  upon  one  plat- 
form (the  lowest  it  may  at  first  be  expedient  to  be) — cause  heart  with 
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heart  to  embrace  in  one  intention— make  common  cause  with  all  infe- 
rior condition  of  mental  power,  with  all  patience,  and  gentleness, 
and  love,  until  both  mind  and  heart  of  teacher  and  of  pupil  shall  blend 
together  with  one  effort  to  teach  and  to  learn  most  wisely  and  most 
well. 

A  very  great  stir,  indeed,  has  lately  and  very  properly  been  made  about 
the  isolation  of  our  artists  and  our  manufacturers,  our  producers  and  our 
merchants,  from  one  another.  A  very  much  greater  stir  is  justifiable, 
when  we  consider  how  far  more  pernicious  is  that  isolation  (which,  not 
rising  to  the  surface,  is  not  so  visible)  by  which  the  teacher  stands  with 
regard  to  the  learner.  Little  is  it  considered  how,  possibly,  that  unplea- 
sant sentiment  which  arises  in  the  young  mind,  when  reflecting  upon  his 
pastors  and  masters,  may  indicate  something  really  wrong  in  the  osten- 
sible relation — either  an  excess  of  something,  or  a  defect  of  some  other 
thing.  Wherever  such  a  sentiment  (which  is  akin  to  pain)  exists,  we 
are  persuaded  that  the  isolation  we  speak  of  is  more  or  less  complete. 
That  some  duty  or  another  being  on  the  one  side  neglected,  is  on  the 
other  disregarded,  and  to  that  extent,  too,  that  makes  each  party  weary  of 
his  toil,  and  in  term-time  long  only  for  the  vacation,  instead  of  the 
certain  and  natural  consequence  of  that  mutual  affection  and  respect 
which  are  enkindled  between  the  true  teacher  and  the  true  learner — be- 
tween him  who  knows  that  he  has  taught,  and  him  who  knows  that  the 
teaching  has  been  effectual.     One  of  our  sweetest  poets  has  said — 

'■  There  is  in  souls  a  sympathy  with  sounds, 
And  as  the  mind  is  pitched  the  ear  is  pleased 
With  melting  airs  or  martial,  brisk  or  gay  ; 
Some  chord  in  unison  with  what  we  hear 
Is  touched  within  us,  and  the  heart  replies." 

If  it  be  thus  in  these  lower  things,  how  much  more  true  is  it  in  the 
highest  matters !  and  what  can  be  higher  than  the  conquest  of  those 
elements  of  thought,  of  which  all  our  conclusions,  in  every  day-life,  as 
well  as  upon  eternal  topics,  are  composed  ?  It  did  our  heart  good,  at  the 
Royal  Institution,  to  hear  Professor  Tyndall  lately  advert  to  the  delight- 
ful, the  blessed,  the  sacred  office  of  a  teacher,  in  his  own  discourse  on 
the  importance  of  a  study  of  physics  as  a  branch  of  education  for  all 
classes.  We  had  before  us  one  who  had  stood  in  the  character  for  some 
time,  and  one  fully  competent  so  to  stand.  He  had  evidently  made  his 
young  pupils  his  friends — had  shared  with  them  in  their  sorrows  and 
joys,  intellectually  and  otherwise.  If  his  memory  clung  so  fondly  to 
those  who  had  had  the  benefit  of  his  superintendence,  how  must  that  of 
theirs,  as  some  of  them  then  might  have  been  listening  to  him,  have 
thrilled  with  delightful  feelings  of  gratitude !  His  voice,  no  longer 
heard  in  the  school-ground,  would  there  have  taught  a  better  thing,  for 
it  would  have  taught  them  how  it  was  they  themselves  had  attained  so 
much  information,  and  how  they  might  henceforth  hope  successfully  to 
spread  abroad  the  good  fruit  of  their  learning.  The  little  episode  which 
Professor  Tyndall  treated  us  to,  in  describing  his  own  experiences  in 
tuition,  was  really  very  refreshing,  and  his  manner  of  doing  so  lent  a 
charm  to  it  which  took  his  audience  by  surprise.  What  were  the  results 
of  his  teaching,  were  demonstrated  in  a  series  of  interesting  questions 
(some  of  which  were  indeed  droll  enough,  but  in  their  very  drollery  losing 
none  of  their  gratifying  character),  which  many  of  the  scholars  had  been 
encouraged  to  put  to  him  upon  points  of  inquiry  which  suggested  them- 
selves. They  proved  that  the  youth  had  been  taught  to  think  for  him- 
self— the  first  grand  thing  to  learn.  Happy  the  master  who,  after  years 
of  labour,  is  enabled  to  lie  down  one  night  with  a  conviction  that  that 
labour  has,  at  length,  been  crowned  with  success !  Happy  the  scholar 
who  experiences  a  consciousness  of  the  commanding  position  he  has  at- 
tained to  !  He  stands  no  longer  in  the  midst  of  a  mysterious  cloud  and 
jargon  of  words ;  he  feels  no  longer  the  slave,  willing  or  unwilling,  of 
unsanctioned  authority ;  a  new  and  brighter  world  than  he  has  yet  ob- 
served lies  around  him ;  his  present  station  is  "  as  the  herald  Mercury, 
new  lighted  on  a  heaven-kissing  hill,"  and  he  goes  forth  a  conqueror 
to  conquer. 

We  have  enlarged  upon  this  portion  of  the  observations  we  would 
make  upon  Education,  because  we  consider  this  interchange  of  thought 
and  sentiment  between  the  teacher  and  the  learner,  in  whatever  other 
relation  they  may  stand  towards  each  other,  as  of  the  greatest  import- 
ance to  the  cause  of  education  in  general.  That  it  has  been,  and  still 
is,  acted  upon,  although  unconsciously,  often  on  a  very  large  scale 
indeed,  is  without  question.  The  many  successes  which  have  attended 
the  secular  instruction  imparted  by  missionaries  all  over  the  world,  are 
mainly  to  be  attributed  to  the  conviction  in  the  mind  of  the  catechumen, 
of  the  interest  which  his  teacher  feels  in  his  progress;  while,  on  the 
other  hand,  it  is  not  at  all  doubtful  to  us,  that  there  the  least  real  ad- 
vance (if  any)  will  be  found  where  the  labour  of  tuition  has  been  "gone 
through  "  as  a  daily  necessary  toil,  without  being  hallowed  by  a  senti- 
ment of  its  real  nature. 


Our  readers  will  collect  from  our  remarks,  that  the  first  fortress  (to 
speak  in  the  warlike  terms  of  the  age)  to  attack,  as  regards  education,  is 
the  consciousness  of  the  pupil.  The  attraction  of  his  attention  is  but  a 
process  towards  this.  We  must  satisfactorily  prove  to  ourselves,  that 
the  truths  we  know,  and  which  we  have  attempted^  to  demonstrate  to 
him,  form  parts,  as  it  were,  of  his  consciousness,  that  come  what  may, 
any  other  truth  or  error,  there  will  he  be  found  ready  and  willing  to 
enter  into  friendly  alliances,  or  fight  the  evil  to  the  death.  Periodical 
examinations — very  excellent  things  in  their  way — may  aid  us  as  to  this ; 
but,  acting  on  the  principle  of  Professer  Tyndall  in  the  detail  of  his 
course  of  action  with  his  own  lads,  these  periodical  examinations  must  be 
made  at  every  moment.  But,  say  you,  we  should  want  for  this  more 
teachers  than  we  have.  Over  and  over  again,  we  would  repeat  that  we 
are  not  answerable  for  any  logical  or  natural  sequence,  resulting  from 
any  truths  we  would  propouud.  If  more  teachers  be  wanted  they  should 
be  supplied,  and  they  will  be  supplied  as  soon  as  these  high  truths  with 
regard  to  education  shall  be  generally  acknowledged.  Our  class  teach- 
ing has  been,  and  is,  pursued  too  far.  Every  teacher  of  mathematics 
admits  this,  as  far  as  geometry  is  concerned.  Why  should  it  remain 
only  a  necessary  evil  as  regards  higher  matters  than  geometry  ? 


THE  LAW  AS  TO  PATENTS  FOR  INVENTIONS  IN  SAXONY. 

The  government  of  Saxony  has  lately  added  a  few  regulations  to 
the  law  agreed  upon  by  the  Zollverein,  and  these  are  to  the  following 
effect : — 

The  government  reserves  the  right  of  naming  the  length  of  time  for 
which  a  patent  shall  be  granted ;  yet  the  applicant  is  expected  to  men- 
tion the  period  which  he  desires ;  and  he  must  state  the  advantages 
which  he  supposes  will  accrue  to  the  trade  and  manufactures  of  the 
country  by  the  adoption  of  his  invention.  The  government  charges 
vary  from  five  to  fifty  thallers  (from  15s.  to  £7,  10s.)  In  certain  cases 
they  may  slightly  exceed  the  last-mentioned  sum.  The  duration  of  a 
patent,  and  the  charges  in  respect  of  it,  depend  in  great  measure  on  the 
importance  of  the  invention. 

The  applicant's  petition  is  addressed  to  the  minister  of  the  interior, 
and  must  be  accompanied  by  a  specification,  and,  if  possible,  by  drawings 
and  samples.  Foreigners  not  being  subjects  of  any  other  state  of  the 
Zollverein,  are  required  to  nominate  a  Saxon  subject,  in  whose  name  the 
patent  will  be  issued. 


DIRECT-ACTING  MARINE  ENGINES  ADAPTED 

FOR  SCREW  PROPULSION. 

By  H.  W.  Hakmah,  Engineer,  Steam  Factory,  Northfleet  Dockyard,  Kent. 

(Illustrated  by  Plates  157  and  158.) 

Never,  perhaps,  has  mechanical  invention  been  busier  than  in  our 
immediate  times,  in  promoting  steam  navigation  under  the  rapidly  de- 
veloping rule  of  screw  propulsion.  A  mere  scheme  of  yesterday,  the 
screw  propeller  has  astonished  us  by  springing  up  at  once  into  a  healthy 
fact,  whose  importance  is  echoed  in  high-sounding  terms  from  the  brink 
of  every  navigable  stream  in  Great  Britain.  Our  old-established  marine 
engineers  were  loath  at  first  to  wrench  themselves  from  their  hardly 
unreasonable  prejudices  on  the  side  of  that  especial  and  proved  favourite, 
the  paddle  steamer.  But  progression,  once  started,  must  have  its  way, 
and  the  more  energetic  men  of  the  time  were  early  in  the  field  to  take 
advantage  of  the  opening  thus  afforded  them  for  the  display  at  least  of 
their  boldness,  if  not  of  their  talents,  and  lend  a  helping  hand  to  the 
struggling  but  promising  innovation. 

Leaving  the  screw  itself  as  a  distinct  subject,  much  had  to  be  done  to 
get  at  a  convenient  and  effective  form  of  engine  to  drive  it.  The  position 
of  the  main  shaft  in  the  vessel  being  totally  reversed  as  compared  with 
the  paddle-wheel  arrangement,  an  entire  change  was  necessary  in  the 
direction  of  the  engine's  action.  Then  there  was  the  uncompromising 
increase  in  the  speed  of  working ;  and  the  naval  man  took  care  to  point 
out  the  absolute  necessity  of  sinking  all  his  machinery  far  enough  below 
the  water-line,  to  be  out  of  the  way  of  an  enemy's  shot.  All  this  had 
one  grand  and  peculiarly  valuable  effect.  It  directed  aspiring  designers 
to  unknown  novelties,  and,  by  placing  obstacles  in  the  way,  gave  many 
instructive  lessons  for  their  removal. 

It  is  precisely  such  a  case  of  forced  invention  which  we  have  now  to 
criticise.  This  is  the  arrangement  of  engine  recently  designed  and 
patented  by  H.  W.  Harman,  Esq.,  engineer,  Steam  Factory,  Northfleet 
Dockyard,  Kent,  and  engraved  by  us  in  the  accompanying  plates. 
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The  chief  essentials  of  these  engines  are  what  have  at  least  been 
attempted  in  nearly  all  the  other  later  forms  of  screw-propeller  engines. 
They  are  containable  within  a  remarkably  small  space,  taking  other  en- 
gines of  the  same  type  as  the  material  for  comparison.  They  have  a  very 
superior  length  of  connecting-rod,  a  matter  of  the  highest  importance  in 
short-stroked  engines  of  high  speed,  whilst  the  thrust  of  the  rod  is 
upwards,  aud  acts  against  the  gravity  of  the  machinery,  consequently 
neutralizing  the  oblique  action.  The  engines  are  well  balanced  on 
each  side  the  line  of  keel,  the  cylinders  aud  condensers  being  arranged 
horizontally  athwart  ship — the  cylinders  on  one  side  the  keel  line,  and 
the  condensers  on  the  other — thus  bringing  the  weight  of  the  parts  to  act 
against  the  oscillation  incidental  to  all  engines,  whilst  all  their  details 
are  laid  open  for  easy  overhauling.  They  also  embody  a  peculiar  novelty, 
in  having  all  their  pumps  cast  along  with  the  condensers,  whilst  at  the 
same  time  they  become  the  support  or  framework  for  the  piston-rods, 
and  consequent  connection  with  the  screw-shaft.  There  is  an  entire 
absence  of  brackets,  copper  pipes,  and  petty  details,  so  often  patched  up 
in  engines  of  this  class,  which  secure  efficiency  only  at  the  expense  of  a 
bewildering  complexity  of  parts. 

In  Plate  157,  fig.  1  is  a  side  elevation  of  a  pair  of  engines  of  400 
horse  power,  as  taken  from  a  position  forward,  and  looking  aft  towards 
the  propeller.  Fig.  2  is  a  complete  plan  of  the  engines,  corresponding 
in  every  detail.  Fig.  3,  in  Plate  158,  is  an  end  elevation  of  the  pair 
of  engines  as  looking  athwart  the  ship,  the  forward  engine  alone  being 
shown  in  full  external  elevation ;  whilst  the  after  engine  is  in  trans- 
verse section  through  the  condensers,  air-pumps,  and  hot-water  and 
bilge-pumps.  Fig.  4  is  a  longitudinal  section  of  the  engines,  corres- 
ponding to  fig.  1,  showing  on  one  side  the  steam  cylinder,  and  on  the 
other  the  air-pump  in  internal  detail.  Fig.  5  is  a  cylinder  end  elevation 
of  the  engines,  the  forward  engine  alone  being  in  complete  external 
elevation,  with  its  valve-gear  complete;  whilst  the  after  engine  is  in 
transverse  section  through  the  cylinder  slide  valve  and  casing. 

The  steam  cylinders,  a,  and  the  condensers,  B,  are  cast  with  flat  bases,  c, 
to  rest  on  the  level  surface  of  the  cross-sleepers,  D,  of  the  ship's  floor,  and 
they  are  connected  together  across  the  line  of  keel  by  the  transverse 
engine  frames,  d1,  d1.  These  frame  pieces  are  each  formed  with  four 
abutting  ends,  springing  from  arches  or  curved  portions,  and  resting  upon 
the  floor,  to  carry  the  screw-shaft,  e,  and  connections,  whilst  face  pieces 
are  cast  on  the  cylinders  and  condensers  at  f,  for  connection  with  the 
cross  frames.  Each  steam  piston,  G,  has  four  rods,  H,  combined  parallelo- 
gram-wise, and  working  through  corresponding  stuffing-boxes  in  the 
cylinder  ends,  i,  which  face  towards  the  screw-shaft  or  keel  line.  Each 
set  of  four  piston-rods,  n,  passes  right  over  the  keel  line,  and  is  combined 
into  a  single  frame  by  the  two  vertical  cross-heads,  J,  working  outside 
the  condenser,  and  between  it  and  the  ship's  side.  This  arrangement  of 
the  piston-rods  obviously  necessitates  their  passing  through  the  conden- 
sers, and  hence  guide  tubes,  k,  are  cast  in  the  condensers  in  a  horizontal 
direction ;  these  guides  being  bushed  with  long  brasses  at  each  end  of  the 
condenser,  to  answer  as  the  parallel  guide  motion  for  the  piston-rod 
movement.  This  passage  of  the  piston-rods  through  the  condensers  is  the 
only  guide  required  for  them ;  and  their  cross-heads,  j,  consequently  work 
quite  free  outside  the  condensers.  To  the  straight  horizontal  bar  of  each 
cross-head,  the  double  eye  or  forked  end,  l,  of  the  connecting-rod  is  jointed 
in  the  usual  way  ;  and  this  rod  thence  passes  back  through  an  elliptical 
open-ended  passage,  m,  cast  within  the  condenser,  aud  admitting  of  the 
free  play  of  the  connecting-rod  within  it.  The  other  end  of  the  connect- 
ing-rod proceeds  direct  to  the  crank,  n,  on  the  main  screw  propeller  shaft, 
e,  which  at  this  part  is  carried  in  bearings  on  the  transverse  archedframing 
pieces,  d'  .  The  air-pumps  are  worked  from  the  cross-heads,  J,  by  a  right- 
angled  arm,  q,  the  rod  passing  direct  to  the  bucket  of  the  air-pump,  s, 
in  the  interior  of  the  condenser.  The  two  air-pumps  are  ranged  close 
together,  side  by  side,  at  the  junction  of  the  two  condensers,  or  may  be 
placed  outside  the  condensers.  They  are  open  at  each  end,  communi- 
cating directly  with  their  surrounding  rectangular  chambers,  t,  which  are 
fitted  with  upper  and  lower  tiers  of  clack  valves,  u.  Each  pump  has  thus 
four  sets  of  clacks,  all  opening  upwards;  and  as  each  end  of  the  pump 
opens  into  a  distinct  division,  the  pump  is  double-acting,  the  water  and 
vapour  of  condensation  being  alternately  drawn  into  and  expelled  from 
each  end  of  the  working  cylinder  from  the  base,  v,  of  the  condenser.  The 
influx  is  through  the  bottom  tier  of  valves,  and  the  discharge  by  the  cor- 
responding upper  tier,  the  waste  steam  being  brought  from  the  exhaust 
ports  of  the  steam  cylinders  by  the  two  inclined  pipes,  w,  opening  into 
the  tops  of  the  condensers,  whilst  the  air-pump  discharge  is  through  the 
thoroughfares,  x.  The  bilge  and  hot-water  pumps,  y,  z,  are  also  cast 
within  the  condensers,  each  main  cross-head,  j,  being  elongated  as  at 
a,  b,  for  carrying  the  pump  spindles.  The  injection  valve  lever  is  at  61, 
close  to  the  starting  wheel ;  and  a  link-rod  from  it  passes  over  the  engines 
to  a  bell-crank  fixed  on  a  spindle  across  the  engines,  whence  short  links 


communicate  with  the  injection  valves,  62.  The  steam  slide-valve  casings 
of  the  main  working  cylinders  are  at  c,  outside  each  cylinder.  The  side 
valves  are  arranged  with  vertical  faces,  and  each  slide  is  worked  by  a  pair 
of  eccentrics,  d,  the  rods  of  which  are  connected  to  the  ordinary  link  move- 
ment, e,  for  reversing  and  expansion.  The  stud  pin,/,  connecting  the  link 
with  the  slide  valve,  is  fast  in  a  sliding  piece,  ff,  the  whole  length  of  which 
is  fitted  to  slide  in  a  guide  groove,  h,  on  the  back  of  the  cover  of  the  slide 
casing,  whilst  the  other  end  is  connected  at  i  to  the  slide  valve  spindle.  ' 
Each  link  is  supported  in  position  by  a  connecting-rod,  j,  hung  to  the  free 
end  of  a  lever,  k,  fast  on  the  end  of  a  horizontal  cross-shaft,  I,  working  in 
bearings,  m,  on  the  cylinders.  Both  links  are  capable  of  being  raised  or 
lowered  simultaneously  for  the  stopping  or  reversing  of  the  engines,  or 
the  adjustment  of  the  expansion  by  the  main  central  hand-wheel,  n,  on 
the  projecting  end  of  the  screw  spindle,  o.  This  screw  spindle  has  upon 
it  a  traversing  nut,  p,  fitted  with  side  studs,  from  which  rods,  q,  pass  hack 
to  corresponding  levers,  r,  on  the  shaft,  I ;  the  wheel  end  of  the  screw 
spindle  being  supported  by  a  crank,  loose  upon  the  shaft,  I,  and  between 
the  fixed  levers,  r ;  the  other  end  of  the  screw  spindle,  o,  being  supported 
by  a  bearing  on  the  engine  framing.  The  suck,  discharge,  and  relief 
valves,  for  the  hot- water  pumps,  z,  are  fixed  in  the  top  of  the  condensers, 
in  direct  connection  with  the  hot  wells  and  pumps,  and  both  sets  are 
connected  by  a  horizontal  pipe,  s,  running  parallel  to  the  steam  pipes, 
and  with  a  single  branch  in  the  centre,  t,  for  conveying  the  water  to  the 
boilers.  The  steam  from  the  boilers  enters  the  branch,  u,  in  the  centre 
of  the  horizontal  steam  pipe,  which  diverges  in  a  line  parallel  to  the 
engine  shaft,  to  convey  the  steam  to  each  valve-chest  or  casing. 

As  to  the  merit  of  compactness  in  these  engines,  our  plates  point  out 
that  feature  pretty  fully  in  themselves.  Much  may  also  be  claimed 
as  regards  non-liability  to  derangement,  as  well  from  the  diminished 
number  as  from  the  excellence  of  the  connection  of  the  details.  The  four 
piston-rods  afford  quadruple  security  against  the  probabilities  of  the  frac- 
ture of  any  one  of  them ;  and  great  solidity  as  a  whole  is  obtained,  with 
a  diminished  weight  of  material  and  consequent  abstract  cost. 


NOTES  ON  LIME. 

By  R.  Smith,   Chemist,  Blackford. 

Calcium,  the  metallic  base  of  lime,  was  discovered  by  Davy  in  1S08. 
It  has  only  been  obtained  in  small  quantities,  and  we  know  little  more 
of  its  properties  than  that  it  is  a  white  metal  of  a  silvery  appearance, 
highly  inflammable,  and  rather  more  than  twice  as  heavy  as  water. 
When  heated,  it  burns  brilliantly.  It  decomposes  water,  by  combining 
with  the  oxygen,  and  setting  the  hydrogen  free.  It  rapidly  oxidizes  on 
exposure  to  the  air,  and  then  forms  the  substance  known  as  lime,  the 
equivalent  proportions  being  20  calcium  -+-  8  oxygen  =  28  lime.  When 
carbonate  of  lime  is  formed  into  a  paste  with  water,  and  placed  upon  a 
platinum  tray,  connected  with  the  anode  electrode  of  a  powerful  galvanic 
battery  in  action,  and  a  globule  of  mercury  is  placed  in  a  cavity  on  the 
surface  of  the  paste,  and  connected  with  the  cathode  electrode,  the  car- 
bonate of  lime  is  decomposed.  Its  oxygon  being  disengaged,  the  calcium 
is  attracted  to  the  anode  electrode,  where  it  combines  with  the  mercury, 
forming  an  amalgam.  When  the  amalgam  is  exposed  to  heat,  the  mer- 
cury volatilizes,  and  the  calcium  remains.  This  was  Davy's  method  of 
obtaining  the  metal.  It  may  also  be  prepared  by  decomposing  lime  by 
the  agency  of  potassium.  When  lime  is  strongly  heated  in  an  iron  tube, 
through  which  the  vapour  of  potassium  is  conveyed,  the  oxygen  of  the 
lime  combines  with  the  potassium,  and  forms  potassa.  The  reduced 
calcium  is  extracted  by  mercury,  and  the  amalgam  distilled  in  a  green 
glass  retort.  Lime,  the  most  important  compound  of  calcium,  is  prepared 
by  exposing  carbonate  of  lime — the  form  in  which  it  is  usually  found  in 
nature — to  a  red  heat,  by  which  means  its  carbonic  acid  is  expelled. 
Pure  lime  has  a  white  colour,  and  a  burning  and  alkaline  taste.  Hence 
it  is  termed  caustic  or  quicklime,  and  in  this  state  it  corrodes  animal 
and  vegetable  substances.  Exposed  to  the  air,  it  quickly  attracts  car- 
bonic acid,  and  falls  to  powder.  It  is  perfectly  infusible.  In  the  dark, 
it  emits  a  pale  phosphorescent  light  when  exposed  to  a  high  temperature. 
On  the  addition  of  water,  heat  is  evolved,  and  it  violently  falls  into  a 
white  bulky  powder,  which  is  the  well-known  substance,  hydrate,  or 
slaked  lime.  The  water,  amounting  to  one  equivalent,  may  be  again 
expelled  by  submitting  it  to  a  red  heat.  The  hydrate  is  more  soluble  in 
cold  than  in  hot  water.  A  pint  of  water  at  the  temperature  60°,  dissolves 
about  11J  grains  of  it ;  while  at  212°,  only  7  grains  are  held  in  solution. 
Lime  water  has  an  alkaline  reaction  and  a  nauseous  taste  ;  it  changes 
the  blue  infusion  of  red  cabbage  to  a  green,  and  turmeric  to  a  brown.  It 
is  precipitated  by  carbonic  acid  in  water.  Oxalic  acid  is  the  most  deli- 
cate test  of  the  presence  of  lime.     When  a  solution  of  oxalic  acid  is  added 
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to  lime  water,  a  dense  precipitate  of  oxalate  of  lime  is  formed.  Hydrate 
of  lime,  mixed  with  silica  or  sand,  forms  the  well-known  compound,  so 
extensively  employed  for  building,  called  mortar ;  it  is  also  the  base  of  a 
variety  of  cements.  Those  which  resist  the  action  of  water  contain 
oxide  of  iron,  silica,  and  alumina.  The  materials,  after  being  calcined, 
are  reduced  to  powder,  and  on  the  addition  of  water,  solidification  quickly 
lakes  places,  the  cause  of  which  has  not  been  very  satisfactorily  ex- 
plained. Parker's  or  Roman  cement  is  prepared  in  this  way,  from  the 
oalcareo-argillaceous  ironstone  found  in  the  London  clay. 

Lime  is  of  much  importance  in  agriculture,  being  present  in  every 
fertile  soil.  It  is  seldom  added  by  the  cultivator  without  advantage, 
unless  applied  to  a  soil  that  contains  animal  matter,  guano,  or  any  com- 
mon dung.  Sir  H.  Davy  remarks  that,  "  when  a  soil  deficient  in  cal- 
careous matter  contains  much  soluble  vegetable  manure,  the  application 
of  quicklime  should  be  always  avoided,  as  it  either  tends  to  decompose 
the  soluble  matters,  by  uniting  to  their  carbon  and  oxygen  so  as  to  be- 
come mild  lime,  or  it  combines  with  the  soluble  matters,  and  forms  com- 
pounds having  less  attraction  for  water  than  the  pure  vegetable  substance." 
Whether  a  soil  contain  calcareous  matter  or  not,  if  it  contains  much 
soluble  animal  or  vegetable  manure,  an  addition  of  quicklime  is  attended 
with  considerable  loss.  The  lime  combines  with  the  acids  of  the  am- 
moniacal  salts,  forming  salts  of  lime,  and  the  ammonia,  by  far  the  most 
important  constituent  of  the  manure,  volatilizes  in  the  gaseous  form. 
Quicklime,  properly  speaking,  is  not  a  manure  of  itself,  but  in  being 
applied  to  land  tends  to  decompose  any  hard  vegetable  substances  that 
it  may  contain,  such  as  mosses,  vegetable  fibres,  &c,  rendering  them 
capable  of  forming  a  solution  with  water,  so  as  to  produce  a  suitable  food 
for  plants.  The  principal  action  of  lime,  then,  is  to  facilitate  the  decay 
or  decomposition  of  organic  matter;  or,  to  use  the  language  of  Sir  Hum- 
phrey Davy — "  It  prepares  soluble  out  of  insoluble  matter."  Lime 
prepared  from  limestone  which  contains  magnesia  and  iron,  is  well  adapted 
for  making  mortar  and  cements,  but  does  not  answer  so  well  for  agri- 
cultural purposes.  When  magnesian  limestone  is  burnt,  the  magnesia 
that  it  contains  is  sooner  deprived  of  its  carbonic  acid  than  the  lime, 
consequently  it  will  remain  in  the  soil  in  a  caustic  state  for  a  considerable 
time  longer  than  the  lime.  Hence,  if  there  is  not  a  large  quantity  of 
animal  or  vegetable  matter  in  the  soil  to  supply  carbonic  acid  to  it,  so  as 
to  render  it  mild,  its  causticity  is  injurious  to  the  plant.  However,  of 
late,  lime  prepared  from  magnesian  limestone  has  been  applied  to  a 
variety  of  soils  with  good  effect.  The  prevailing  opinion  now  is,  that,  if 
judiciously  applied,  it  is  not  much  inferior  to  the  purer  sorts. 

Carbonate  of  lime  is  a  very  abundant  production  of  nature,  and  is 
found  in  great  variety,  both  as  regards  colour  and  compactness. 
Chalk,  limestone,  marble,  and  calcareous  spar,  are  all  varieties  of  car- 
bonate of  lime.  Lime  is  sometimes  prepared  from  chalk;  but  it  is  much 
inferior  in  quality  to  that  which  is  obtained  from  those  carbonates  termed 
limestones.  Prom  Beachy  Head,  following  the  course  of  the  north  or 
south  Downs  up  to  their  point  of  junction  in  the  east  of  Hampshire,  where 
they  join  another  branch  near  Weymouth,  the  Downs  are  all  composed 
of  chalk,  as  are  also  Marlborough  Downs,  Usey  Downs,  and  the  White- 
house  Hills,  which  run  into  Oxfordshire,  and  extend,  with  a  few  breaks, 
through  Buckingham  and  Cambridgeshire  into  Norfolk.  The  cliffs  at 
Cromer,  the  wolds  in  Lincolnshire  and  Yorkshire,  are  all  chalk  deposits, 
as  well  as  the  Inkpen  Beacon,  Wilts,  and  part  of  the  Isle  of  Wight. 
When  a  small  quantity  of  chalk  is  mixed  with  a  little  water,  and  placed 
upon  the  stage  of  the  microscope,  a  curious  spectacle  is  presented  to  the 
eye.  Thousands  of  shells  and  corals  make  their  appearance  in  the  tiny 
and  lucid  ocean.  These  are  the  remains  of  organized  forms,  deposited 
by  the  waters  of  a  primitive  world.  It  has  been  calculated  that  a  cubic 
inch  of  chalk  contains  a  million  of  shells  and  corals.  When  such  a  small 
portion  of  matter  contains  so  large  a  number,  what  inconceivable  millions 
must  be  contained  in  those  large  masses  of  calcareous  substance  which 
form  so  conspicuous  a  portion  of  the  globe  !  Dr.  Buckland  observes,  that 
'•  the  remains  of  such  animalcules  have  added  a  thousand  times  more 
to  the  mass  of  materials  which  compose  the  exterior  crust  of  the  globe, 
than  the  bones  of  elephants,  hippopotami,  and  whales."  Limestone  and 
marble  are  composed  likewise  of  the  shells  of  animalcules,  and  a  variety 
of  higher  organized  forms.  Marble  is  susceptible  of  taking  a  fine  polish ; 
hence  it  is  extensively  used  in  the  arts  for  building,  statuary,  and  orna- 
mental designs  of  various  descriptions.  The  white  variety  is  generally 
used  for  statuary.  That  from  Carrara  is  most  esteemed.  Crystallized 
carbonate  of  lime — calcareous  spar — is  found  in  a  gre»t  number  of  forms. 
About  700  have  been  enumerated,  the  primary  form  being  a  rhombohedron. 
It  generally  occurs  tinted  with  various  colours,  but  is  often  met  with 
in  a  pure  state.  When  transparent,  it  possesses  the  wonderful  property 
[rable  refraction. 

Stalactite  and  stalagmite  are  species  of  carbonate  of  lime,  which  is 
deposited  from  water,  impregnated  with  lime,  oozing  through  the  roofs 


of  caverns.  Long  pillars  and  wreaths  of  matter  are  left  depending  from 
the  ceiling  as  the  water  evaporates,  and  are  termed  stalactites,  while  the 
water  that  passes  to  the  floor  gradually  deposits  an  accumulation  of  fan- 
tastic figures,  which  is  the  stalagmite.  Some  springs,  whose  waters  are 
saturated  with  lime,  deposit  it  upon  anything  with  which  they  come  in 
contact.  It  is  often  found  deposited  upon  plants,  such  as  grasses,  lichens, 
and  mosses,  forming  objects  popularly  called  petrifactions.  The  water, 
in  its  circulation  through  the  plants,  deposits  a  portion  of  the  lime  in  and 
around  the  stems  and  leaves,  and  in  due  time  the  organic  matter  is  de- 
composed, being  replaced  by  the  lime,  so  as  to  form  plants  of  stone, 
retaining  all  the  external  shape  of  the  living  vegetable. 

Arragonite  is  a  carbonate  of  lime,  composed  of  99  per  cent,  of  carbonate, 
and  a  small  portion  of  strontia.  It  is  found  both  massive  and  crystal- 
lized in  great  abundance  in  Arragon,  from  which  it  derives  its  name. 
It  is  often  seen  in  the  form  of  a  stalactite,  hanging  from  the  roofs  of  caves, 
or  poured  out  on  the  floor.  Some  varieties  are  of  singular  beauty.  Flos 
ferri  is  one  of  a  satin-like  lustre,  consisting  of  numerous  crystalline 
fibres,  radiating  from  a  centre.  Belzoni,  the  eminent  traveller,  brought 
a  remarkable  specimen  of  arragonite  from  the  Pyramids.  It  was  pur- 
chased of  him  for  £2000,  and  placed  in  the  Soane  Museum,  London. 
The  form  of  it  is  that  of  a  sarcophagus,  covered  with  Egyptian  hiero- 
glyphics. 


SUBMARINE  ELECTRIC  TELEGRAPH  BETWEEN 
EUROPE  AND  AMERICA. 

Upon  this  scheme,  which  has  been  receiving  the  attention  of  scientific 
men  for  some  time  past,  Lieut.  Maury,  of  the  United  States  Navy,  has 
made  some  observations  in  reference  to  the  deep-sea  soundings  of  Lieut. 
Berryman.  These  observations  have  called  forth  some  comments  from 
D.  L.  Tumbull  of  America,  which  are  printed  in  a  recent  number  of  the 
Journal  of  the  Franklin  Institute,  and  from  that  publication  we  extract 
a  portion,  both  of  Lieut.  Maury's  letter  to  the  Secretary  of  the  American 
Navy,  and  of  Dr.  Turnbull's  comments  : — 

This  line  of  deep-sea  soundings  seems  to  be  decisive  of  the  question 
as  to  the  practicability  of  a  submarine  telegraph  between  the  two  con- 
tinents, in  so  far  as  the  bottom  of  the  sea  is  concerned. 

From  Newfoundland  to  Ireland,  the  distance  between  the  nearest  point 
is  about  1600  miles  ;*  and  the  bottom  of  the  sea  between  the  two  places 
is  a  plateau,  which  seems  to  have  been  placed  there  especially  for  the 
purpose  of  holding  the  wires  of  a  submarine  telegraph,  and  of  keeping 
them  out  of  harm's  way.  It  is  neither  too  deep  nor  too  shallow ;  yet  it 
is  so  deep  that  the  wires,  but  once  laid,  will  remain  for  ever  beyond  the 
reach  of  vessel's  anchors,  icebergs,  and  drifts  of  any  kind ;  and  so  shallow 
that  the  wires  may  be  readily  lodged  upon  the  bottom.  The  depth  of 
this  plateau  is  quite  regular-,  gradually  increasing  from  the  shores  of 
Newfoundland  to  the  depth  of  from  1500  to  2000  fathoms,  as  you  ap- 
proach the  other  side. 

The  distance  between  Ireland  and  Cape  St.  Charles,  or  Cape  St. 
Lewis,  in  Labrador,  is  somewhat  less  than  the  distance  from  any  point 
of  Ireland  to  the  nearest  point  of  Newfoundland.  But  whether  it  would 
be  better  to  lead  the  wires  from  Newfoundland  or  Labrador,  is  not  now 
the  question ;  nor  do  I  pretend  to  consider  the  question  as  to  the  possi- 
bility of  finding  a  time  calm  enough,  the  sea  smooth  enough,  a  wire  long 
enough,  a  ship  big  enough,  to  lay  a  coil  of  wire  1000  miles  in  length; 
though  I  have  no  fear  but  that  the  enterprise  and  ingenuity  of  the  age, 
whenever  called  on  with  these  problems,  will  be  ready  with  satisfactory 
and  practical  solutions  of  them.  I  simply  address  myself  at  this  time  to 
the  question  in  so  far  as  the  bottom  of  the  sea  is  concerned,  and  as  far  as 
that,  the  greatest  practical  difficulties  will,  I  apprehend,  be  found  after 
reaching  Boundings  at  either  end  of  the  line,  and  not  in  the  deep  sea. 

I  submit  herewith  a  chart,  showing  the  depth  of  the  Atlantic  accord- 
ing to  the  deep-sea  soundings,  made  from  time  to  time,  on  board  of  ves- 
sels of  the  navy,  by  authority  of  the  Department,  and  according  to 
instructions  issued  by  the  chief  of  the  Bureau  of  Ordnance  and  Hydro- 
graphy. This  chart  is  Plate  XIV.  of  the  sixth  edition  of  Maury's  Sailing 
Directions.  By  an  examination  of  it,  it  will  be  perceived  that  we  have 
acquired,  by  these  simple  means,  a  pretty  good  idea  as  to  the  depression 
below  the  sea-level  of  that  portion  of  the  solid  crust  of  our  planet  which 
underlies  the  Atlantic  Ocean,  and  constitutes  the  basin  that  holds  its 
waters.  A  wire  laid  across  from  either  of  the  above-named  places  on 
this  side,  will  pass  to  the  north  of  the  Grand  Banks,  and  rest  on  that 
beautiful  plateau  to  which  I  have  alluded,  and  where  the  waters  of  the 
sea  appear  to  be  as  quiet  and  as  completely  at  rest,  as  it  is  at  the  bottom 
of  a  mill-pond. 

«  From  Cape  Freels,  Newfoundland,  to  Erris  Plead,  Ireland,  the  distance  is  1611  miles; 
from  Cape  Charles,  or  Cape  St.  Lewis,  Labrador,  to  ditto,  the  distance  is  1G01  miles. 
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It  is  proper  that  the  reasons  should  be  stated  for  the  inference  that 
there  are  no  perceptible  currents,  and  no  abrading  agents  at  work  at  the 
bottom  of  the  sea  upon  this  telegraphic  plateau.  Lieut.  Berryman  brought 
lip,  with  Brook's  deep-sea  sounding  apparatus,  specimens  of  the  bottom 
from  this  plateau.  I  sent  them  to  Prof.  Baily,  of  West  Point,  for  ex- 
amination under  his  microscope.  This  he  kindly  gave,  and  that  eminent 
reicroscopist  was  quite  as  much  surprised  to  find,  as  1  was  to  learn,  that 
all  these  specimens  of  deep-sea  soundings  are  filled  with  microscopic 
shells;  to  use  his  own  words,  "  not  a  particle  of  sand  or  gravel  exists  in 
them."  These  little  shells,  therefore,  suggest  the  fact  that  there  are  no 
currents  at  the  bottom  of  the  sea  whence  they  came — that  Brook's  lead 
found  them  where  they  were  deposited  in  their  burial-place  after  they 
had  lived  and  died  on  the  surface,  and  by  gradually  sinking  were  lodged 
on  the  bottom.  Had  there  been  currents  at  the  bottom,  these  would  have 
swept  and  abraded  and  mingled  with  these  microscopic  remains,  the 
debris  of  the  bottom  of  the  sea,  such  as  oaze,  sand,  gravel,  and  other 
matter;  but  not  a  particle  of  sand  or  gravel  was  found  among  them. 
Hence  the  inference,  that  these  depths  of  the  sea  are  not  disturbed  either 
by  waves  or  currents.  Consequently,  a  telegraphic  wire  once  laid  there, 
there  it  would  remain,  as  completely  beyond  the  reach  of  accident,  as  it 
would  be  if  buried  in  air-tight  cases.  Therefore,  so  far  as  the  bottom 
of  the  deep-sea  between  Newfoundland,  or  the  North  Cape,  at  the  mouth 
of  the  St.  Lawrence,  and  Ireland,  is  concerned,  the  practicability  of  a 
submarine  telegraph  across  the  Atlantic  is  proved. 

The  present  state  of  Europe  invests  the  subject  of  a  line  of  telegraph 
wires  across  the  Atlantic  with  a  high  degree  of  interest  to  the  govern- 
ment and  people  of  the  United  States.  A  general  European  war  seems 
now  almost  inevitable  ;  the  attitude  which  this  government  will  assume 
with  regard  to  all  the  belligerent  powers  that  may  be  involved  in  that 
war,  is  that  of  strict,  impartial  neutrality.  The  better  to  enable  this 
government  to  maintain  that  position,  and  the  people  of  the  United  States 
to  avail  themselves  of  all  the  advantages  of  such  a  position,  a  line  of  daily 
telegraph  communication  with  Europe  would  be  of  incalculable  service. 
In  this  view  of  the  subject,  and  for  the  purpose  of  hastening  the  com- 
pletion of  such  a  line,  I  take  the  liberty  of  suggesting  for  your  considera- 
tion the  propriety  of  an  offer  from  the  proper  source,  of  a  prize,  to  the 
company  through  whose  telegraphic  wire  the  first  message  shall  be  passed 
across  the  Atlantic. 

Dr.  Turnbull's  comments  are  these: — 

1st.  "  To  find  a  time  calm  enough,  and  a  sea  smooth  enough,  to  lay 
down  a  telegraphic  cable."  In  my  own  mind,  this  first  difficulty  can  be 
overcome  as  easily  as  the  observations  of  Lieut.  Berryman  were  made. 
If  times  of  calm  are  found  for  such  careful  observations  as  he  has  made, 
by  means  of  a  twine  string  so  as  to  let  down  a  cannon  ball  of  sixty-four 
pounds,  and  then  raise  a  tube  filled  with  the  shells  and  earth  of  the 
depths  of  the  ocean,  we  are  almost  certain,  a  time  calm  enough,  and  a 
smooth  sea,  can  be  found  to  stretch  a  wire  cable  from  land  to  land. 

The  second  difficulty  is,  "  a  wire  long  enough."  On  this  point  we 
have  accurate  data  to  follow.  The  cable  from  Calais  to  Dover  is  24 
miles  long,  and  consists  of  four  copper  wires,  through  which  the  electric 
currents  pass,  insulated  by  coverings  of  gutta  percha.  These  are  formed 
into  a  strand,  and  bound  round  with  spun-yarn,  forming  a  core  or  centre, 
around  which  are  laid  ten  iron  galvanized  wires  of  ^ths  of  an  inch  in 
diameter,  each  welded  into  one  length  of  24  J  miles,  and  weighing  about 
15  tons  per  mile.  The  rope  weighs  altogether  about  180  tons.  It 
formed  a  coil  of  30  feet  diameter  outside,  15  feet  inside,  and  5  feet  high, 
and  was  made  in  the  short  space  of  twenty  days,  by  a  machine  invented 
by  Mr.  George  Fenwick,  an  engineer  of  the  Seaham  Harbour  Iron  Works, 
in  Durham. 

The  transatlantic  cable,  if  the  machinery  is  multiplied,  and  sixteen 
machines  are  employed,  could,  we  have  little  doubt,  complete  the  cable 
in  six  or  seven  months. 

The  third  difficulty  is,  "a  ship  big  .enough."  This  can  be  no  difficulty, 
for  if  one  would  not  do,  surely  twenty  would.  What  is  the  objection  to 
sending  it  by  trips  or  in  pieces  ?  Could  it  not  be  attached,  as  it  was  laid 
down,  to  a  luoy  t  A  vessel  of  1000  tons  could  surely  carry  400  tons  of 
coil,  for  our  cable  would  not  exceed  12,000  tons. 

Another  important  matter  to  be  determined  is,  to  what  extent  a  gal- 
vanic current  can  be  sent  on  an  insulated  wire.  This  has  also  been 
determined,  for,  in  favourable  states  of  the  atmosphere,  lines  in  this  coun- 
try have  been  so  insulated  as  to  work  in  one  circuit  from  800  to  1000  miles. 
In  my  work  on  the  Telegraph,  I  state  that  the  greatest  distance  that 
any  of  the  lines  had  worked  in  one  circuit,  was  from  Boston  to  Montreal, 
via  New  York,  Buffalo,  and  Toronto ;  a  distance  of  about  1500  miles. 
This  was  done  when  the  earth  was  frozen  and  the  lines  insulated  by  frost. 
_  The  entire  length  of  the  telegraph  line  from  New  York  to  New  Orleans, 
via  Charleston,  Savannah,  and  Mobile,  is  19G6  miles,  and  even  this  dis- 
tance has  been  worked  as  one  circuit  by  the  aid  of  an  instrument  termed 


a  connector,  the  effect  of  which  is  to  cause  one  circuit  to  work  the 
other  through  the  entire  series,  thus  producing  a  result  similar  to  working 
through  the  entire  line  in  one  circuit. 

As  late  as  December  3,  1853,  despatches  were  written  direct  through 
from  New  Orleans  to  Philadelphia  and  New  York,  on  the  National  Tele- 
graph line,  the  weather  being  cold  and  the  earth  frozen.  In  doing  so 
the  only  connector  or  repeater  used  was  an  insulated  screw  on  the  back 
of  the  register,  invented  by  a  distinguished  telegraphic  engineer,  W.  C. 
M'Rea,  of  this  city,  which  is  now  the  simplest  mode  employed ;  hut  this 
distance  would  require  at  least  30  Grove's  cups,  of  a  pint  each,  for  every 
100  miles,  making  about  480  cups ;  or  240  each  side.  I  think  this  num- 
ber of  the  battery  of  Mr.  C.  T.  Chester  would  be  amply  sufficient.  If 
a  copper  and  zinc  battery  were  employed,  the  number  would  have  to  be 
increased  to  about  30  to  40  cups  every  hundred  miles ;  but  even  with 
this  large  battery,  the  expenses  would  be  less  than  with  the  Grove's 
battery.  In  preparing  the  batteries,  it  is  even  possible  to  determine 
mathematically  beforehand  the  amount  of  resistance  and  the  force  neces- 
sary to  overcome  it;  and  thus  to  proportion  the  number  and  size  of  the 
plates  to  the  distance  to  which  the  wires  extend.  Large  wires  are  better 
conductors  than  small  ones.  Copper  is  a  much  better  conductor  than 
iron  ;  and  as  a  thinner  wire  answers  the  purpose  of  conduction,  it  may  be 
much  more  easily  insulated. 

The  several  conditions  may  all  be  calculated  from  the  beautiful  formula 
of  Ohm. 

In  some  recent  experiments  of  Professor  Faraday,  that  distinguished 
philosopher,  by  some  of  the  results  he  obtained,  has  thrown  much  light 
upon  the  action  of  voltaic  electricity  in  the  submerged  wire  of  the  elec- 
tric telegraph. 

He  first  determines,  by  actual  experiment,  that  when  copper  wire  is 
perfectly  covered  with  gutta  percha,  so  high  is  the  insulation,  that  in  100 
miles  of  such  wire,  when  fully  charged  by  an  intensity  battery  of  350 
pairs  of  plates  and  submerged  in  water,  the  deflexion  of  a  delicate  galvan- 
ometer was  not  more  than  5°.  The  great  perfection  in  the  covering  of 
the  wire  may  be  judged  of  by  this  fact  alone.  The  100  miles  of  wire 
was  T'5th  of  an  inch  in  diameter ;  the  covered  wire  was  T4sths  ;  the  gutta 
percha  on  the  metal  was  considered  as  0"1  of  an  inch  in  thickness. 
There  could  not  be  any  better  proof  than  this,  that  gutta  percha  is  one 
of  the  best  insulating  agents  we  have,  which  fact  I  have  before  stated  in 
my  work  on  the  Telegraph.  He  experimented  with  the  subterraneous 
wires  which  exist  between  London  and  Manchester,  and  when  they 
were  all  connected  together  so  as  to  make  one  series,  they  made  almost 
the  distance  as  determined  by  Lieutenants  Berryman  and  Maury  between 
the  Irish  coast  and  Newfoundland,  being  1500  miles;  and  having  intro- 
duced galvanometers  at  intervals  of  about  400  miles,  he  found  that  when 
the  whole  1500  miles  were  included,  it  required  two  seconds  for  the 
electric  stream  to  reach  the  last  instrument,  which  was  placed  at  the 
end.  In  this  instance,  the  insulation  was  not  as  perfect ;  still  the  result 
shows  that  it  will  require  a  little  over  two  seconds  to  cross  the  Atlantic 
by  telegraph,  which  is  about  the  rate  of  750  miles  in  a  second,  which 
result  is  far  below  those  obtained  by  the  London  and  Brussels  telegraph, 
which  is  stated  at  only  2700  miles  in  a  second,  even  with  a  copper  wire, 
while  it  will  be  remembered  that  Wheatston,  in  1834,  with  copper  wire, 
made  the  velocity  of  the  electric  current  288,000  miles  per  second — a 
considerable  difference. 

The  whole  of  this  difference,  according  to  Professor  Faraday,  depends 
upon  the  lateral  induction  of  the  wire  carrying  the  current.  "  The  pro- 
duction of  a  polarized  state  of  the  particles  of  neighbouring  matters  by  an 
excited  body,  constitutes  induction,  and  this  arises  from  its  action  upon 
the  particles  in  immediate  contact  with  it,  which  again  act  upon  those 
contiguous  to  them,  and  thus  the  forces  are  transferred  to  a  distance. 
If  the  induction  remain  undiminished,  then  perfect  insulation  is  the  con- 
sequence ;  and  the  higher  the  polarized  condition  which  the  particles 
can  acquire  or  maintain,  the  higher  is  the  intensity  which  may  be  given 
to  the  acting  forces.  In  a  word,  insulators  may  be  said  to  be  bodies 
whose  particles  can  retain  the  polarized  state ;  whilst  conductors  are 
those  whose  particles  cannot  be  permanently  polarized."  And  in  regard 
to  long  circuits,  such  as  those  described,  their  conducting  power  cannot 
be  understood,  whilst  no  reference  is  made  to  their  lateral  static  induction, 
or  to  the  conditions  of  intensity  and  quantity  which  then  comes  into  play. 
The  conducting  power  of  the  air  and  water  wires  are  alike  for  a  con- 
stant current.  This,  according  to  Faraday,  is  in  perfect  accordance 
with  the  principles  and  with  the  definite  character  of  the  electric  force, 
whether  in  the  static,  or  current,  or  transition  state.  When  a  voltaic 
current  of  a  certain  intensity  is  sent  into  a  long  water  wire,  connected 
at  the  further  extremity  with  the  earth,  part  of  the  force  is,  in  the  first 
instance,  occupied  in  raising  a  lateral  induction  round  the  wire,  ultimately 
equal  in  intensity  at  the  near  end,  to  the  intensity  of  the  battery  stream, 
and  decreasing  gradually  to  the  earth  end. 
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In  the  report  of  Professor  Faraday,  which  is  given  in  the  Lon.  Phil. 
Mag.  for  March,  he  there  in  conclusion  refers  to  the  terms  intensity  and 
quantity.  These  terms,  he  remarks,  or  equivalents  for  them,  cannot  be 
dispensed  with  by  those  who  study  both  the  static  and  dynamic  relations 
of  electricity.  Every  current  where  there  is  resistance,  has  the  static 
element  and  induction  involved  in  it,  whilst  every  ease  of  insulation  has 
more  or  less  of  the  dynamic  element  and  conduction ;  and  we  have  seen 
that  the  same  voltaic  source,  the  same  current  in  the  same  length  of  the 
same  wire,  gives  a  different  result,  as  the  intensity  is  made  to  vary  with 
variations  of  the  induction  around  the  wire.  The  idea  of  intensity,  or 
the  power  of  overcoming  resistance,  is  as  necessary  to  that  of  electricity, 
either  static  or  current,  as  the  idea  of  pressure  is  to  steam  in  a  boiler,  or 
to  air  passing  through  apertures  or  tubes ;  and  we  must  have  language 
competent  to  express  these  conditions  and  these  ideas. 

AMERICAN     NOTES. 

Br  OCR  OWS  CORRESPONDENT. 

Fatal  Accident  to  a  Diver — Water-Pressure  Engines — Engine  of  the  Boston  Traveller 
Kewspaper — "Wells',  Emerson's,  Espy's,  and  Dozier's  Ventilators — Moore's  Pulley 
Arrangement — Steam  Hammers,  and  Heavy  Forged  "Work. 

A  fatal  accident,  of  a  somewhat  singular  nature,  lately  occurred  to  a 
diver,  who,  by  the  aid  of  submarine  armour  and  suitable  assistants,  was 
engaged  in  recovering  goods  in  our  western  water.  The  apparatus,  from 
some  cause,  working  badly,  the  diver  ventured  on  an  attempt  at  improve- 
ment, which  cost  him  his  life  on  the  very  first  experiment,  this  result 
being  mainly  owing  to  the  unequal  pressure  of  the  water  upon  his  person. 
The  submarine  armour  in  common  use  may  be  briefly  described  as  an 
envelope  of  caoutchouc,  or  other  waterproof  material,  completely  cover- 
ing the  person,  with  the  exception  of  the  hands,  the  sleeves  at  the  wrists 
being  fitted  tolerably  tight,  to  prevent  leakage  at  those  parts.  The 
dress  is  kept  filled  with  air  by  means  of  a  small  flexible  pipe,  carried 
from  the  forehead  to  a  pair  of  suitable  air-pumps  on  the  deck  of  the  boat 
or  vessel  in  attendance.  The  tendency  of  the  inflated  mass  to  rise  to  the 
surface  is  counteracted  by  means  of  weights,  and  the  diver  perceives 
external  objects  by  means  of  a  glass  window  in  the  front  of  the  head- 
piece. Thus  equipped,  the  diver  performs  the  various  submarine  opera- 
tions incident  to  the  wrecking  business  with  comparative  safety  and 
comfort.  The  pumps  at  the  surface,  being  constantly  worked,  send 
down  to  the  diver  a  continual  supply  of  fresh  air  for  respiration,  and  for 
keeping  the  armour  constantly  distended;  and  although  the  air  exerts  a 
pressure  equal  to,  or  slightly  exceeding,  that  due  to  the  depth  of  the 
water,  this  pressure  being  equal  on  every  part,  is  productive  of  no  serious 
inconvenience  at  any  moderate  depth.  The  air  is  allowed  to  escape  in 
small  streams,  through  the  various  links  and  joints  in  the  armour ;  and, 
as  a  provision  against  an  excess  of  pressure  from  its  forcible  retention, 
or  in  consequence  of  a  too  rapid  working  of  the  pumps,  a  small  safety- 
valve  is  provided  on  the  top  of  the  head-piece,  opening  outwards  against 
the  pressure  of  a  spring.  As  a  matter  of  convenience,  probably,  more 
than  from  any  settled  conviction  of  its  importance,  whether  as  a  source 
of  advantage  or  of  danger,  the  head-piece  of  the  armour  usually  consists 
of  an  inflexible  case  of  thin  copper.  So  that  the  diver  works  in  an 
atmosphere  of  artificially  condensed  air,  separated  from  the  water  by 
a  thin  envelope,  which  is  inflexible  at  the  upper  part,  but  is  sufficiently 
pliant  at  all  other  points  to  allow  of  the  free  movement  of  the  limbs. 
In  the  case  alluded  to,  the  diver,  an  experienced  and  skilful  operator, 
ventured  on  the  rash  experiment  of  removing  the  spring  from  the  safety- 
valve  on  the  head-piece,  thus  allowing  a  free  escape  of  the  air  sent  down 
by  the  air-pump,  probably  thinking  the  supply  would  be  sufficiently 
rapid  to  maintain  the  internal  pressure  necessary  for  distending  the 
armour.  The  effect  may  be  readily  imagined,  although  it  would  hardly 
be  expected  to  be  so  suddenly  fatal  as  was  the  case.  The  diver  was 
allowed  to  sink  only  about  20  feet,  when  the  mass,  feeling  unusually 
heavy,  and  destitute  of  buoyancy,  it  was  hauled  up  to  the  surface,  and 
the  corpse  of  the  unfortunate  man  was  removed  from  its  encasement, 
with  blood  flowing  freely  from  the  mouth,  nose,  and  ears,  indicating  that 
the  pressure  of  the  water  upon  the  body  and  extremities  had  forced  the 
blood  into  the  head,  first  stnpifying  the  senses,  so  as  to  prevent  the  man's 
signalling  to  his  comrades,  and  then  rupturing  the  veins,  and  destroying 
life.  The  depth  to  which  he  descended  was  only  about  20  feet,  at 
which  level  the  pressure  upon  his  body  would  be  only  about  1 0  lbs. 
per  square  inch.*  As  a  convenient  rule  for  calculating  the  pressure 
of  water  at  different  depths,  one  half  pound  per  square  inch  may  be 
allowed  for  every  foot  of  vertical  depth  beneath  the  surface.  More 
exactly,  the  pressure  in  pounds  per  square  inch  i3  to  the  vertical  depth 
in  feet,  as  62J  is  to  144  for  fresh  water,  and  as  64  to  144  for  ordinary 
sea  water. 

•  Our  correspondent  probably  means  10  lbs.  in  addition  to  the  pressure  of  the  atmo- 
sphere.— E&.  P,  31.  Jouesal. 


It  may  not  be  uninteresting  to  notice,  in  this  place,  the  water-pressure 
engine,  now  in  daily  use  for  driving  the  press  of  one  of  the  largest  and 
most  respectable  of  the  daily  newspapers  in  Boston.  This  city  is  sup- 
plied with  fresh  water  by  an  aqueduct  leading  from  Cochituate  Lake,  the 
level  of  which  is  sufficiently  high  to  supply  the  water  to  every  desirable 
point  without  pumping;  and  the  quantity  is  sufficient  for  all  the  neces- 
sities and  luxuries  of  the  scrupulously  cleanly  citizens,  leaving  still  a 
considerable  excess  to  be  expended  in  fountains,  and  for  other  purposes. 
Under  these  circumstances,  the  proprietors  of  the  Daily  Traveller,  having 
ordered  a  new  and  fast  press  to  be  located  in  the  densest  portion  of  the 
city,  sought  for  a  suitable  prime  mover;  and  their  inquiries  resulted  in 
the  employment  of  Mr.  Samuel  Huse,  an  ingenious  and  skilful  mechanic, 
and  one  of  the  managers  of  the  Water  Works,  who  constructed  for  them 
a  "  water  meter,"  or  rotary  water  engine,  of  sufficient  power  to  impel 
their  press  when  the  water  is  at  the  lowest,  the  arrangement  involving 
but  a  reasonable  expenditure  for  water  rent.  The  machine  consists  of  a 
hollow  cylinder,  10  inches  deep,  and  16  inches  in  diameter,  inside  which 
is  a  cylinder,  about  6  inches  in  diameter.  This  inner  cylinder  has 
flanges,  on  which  are  four  valves,  or  folding  wings,  extending  from  one 
end  to  the  other  of  the  cylinder,  and  attached  to  the  flanges  by  hinges. 
The  valves,  when  folded,  are  shut  into  the  cylinder,  and  cover  a  little 
more  than  half  its  surface.  Upon  one  side  of  the  meter,  the  space 
between  the  inside  of  the  hollow  cylinder,  and  the  surface  of  the  central 
moveable  cylinder,  is  filled  up  to  form  an  abutment,  occupying  something 
more  than  the  width  of  one  of  the  valves.  This  abutment  is  made  to  fit 
so  as  to  prevent  the  water  from  passing.  The  water  enters  the  meter 
upon  one  side  of  this  abutment,  being  discharged  into  a  sewer  from 
the  other  side.  The  meter  is  set,  so  that  the  force  of  gravity  assists  in 
opening  the  valves  as  they  successively  emerge  from  under  the  abut- 
ment, and  also  acts  in  closing  them  when  approaching  it  from  the 
opposite  side.  With  every  revolution,  a  given  quantity  of  water 
passes  through  the  meter,  a  quality  which,  in  fact,  constitutes  its  sole 
value  as  a  water-meter.  The  number  of  revolutions  is,  of  course,  regis- 
tered by  suitable  mechanism,  so  that  the  precise  amount  of  water 
expended  in  driving  the  engine,  which  is  estimated  to  work  with  about 
three  horses  power,  may  be  exactly  ascertained.  This  engine  is 
supplied  with  Cochituate  water  by  a  two  inch  lead  pipe,  and  is  re- 
gulated by  hand  by  means  of  a  screw  valve.  It  is  said  to  per- 
form very  satisfactorily,  and  to  give  a  tolerably  large  per  centage  of 
power,  in  proportion  to  the  fall  and  amount  of  water  consumed.  It  is 
believed  to  be  the  only  instance  of  the  permanent  and  regular  employ- 
ment of  such  a  prime  mover  for  any  situation  of  importance. 

Reciprocating  water-engines,  of  large  size,  have  been  successfully  put 
into  operation  in  several  localities  by  European  engineers,  the  first  detailed 
description  of  such  machines  being  probably  that  by  Belidor,  as  long  ago 
as  the  year  1739.  M.  Hcell  constructed  several  machines,  in  different 
parts  of  Germany,  an  idea  of  the  operation  of  which  may  be  formed  by 
supposing  an  ordinary  reciprocating  steam-engine  to  be  slowly  driven  by 
water,  under  the  pressure  of  a  great  head,  instead  of  by  steam.  M. 
Eeichenbach  is  reported  to  have  employed  no  less  than  eleven  such 
engines,  at  different  points  on  his  famous  canal,  at  the  salt-pits  of 
Bavaria;  and  M.  Juncker's  pair  of  water-engines,  employed  in  pumping 
at  a  mine  in  Brittany,  has  been  pronounced  by  D'Aubuisson  to  be  the 
"  greatest  and  most  beautiful  hydraulic  machine  in  France."  A  detailed 
description  of  these  engines,  with  a  di'awing,  may  be  found  in  the  treatise 
on  Hydraulics  by  the  last-named  author,  which  work  has  lately  been 
translated  into  English,  by  Mr.  Joseph  Bennett,  C.E.  The  working 
cylinders  of  the  engines  are  40J  inches  in  diameter ;  the  stroke  of  piston, 
7  A  feet;  the  head  of  water,  about  360  feet;  and  the  number  of  strokes 
per  minute,  5J. 

Figs.  1  and  2  are  designed  to  illustrate  the  principle  of  a  newly- 


Fig. 1. 


Fig.  2. 


ywut 


invented  ventilator,  or  rather,  pair  of  corresponding  ventilators;  fig.  1 
being  a  horizontal  section  of  the  "  injector,"  for  the  admission  of  air, 
and  fig.  2  a  similar  section  of  the  "  ejector,"  for  the  escape  of  air.     These 


128 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


Fig.  3. 


ventilators  project  above  the  roof,  like  chimney-tops,  and,  being  placed 
at  suitable  distances  apart,  are  designed  to  insure  a  constant  circulation 
of  air  through  a  building  or  ship,  whenever  the  external  atmosphere  is 
itself  in  motion.  The  form  of  the  vertical  strips  between  the  apertures 
is  relied  on  as  alone  sufficient  to  effect  the  desired  object;  the  construction 
in  which  the  convex  side  is  presented  outwards  evidently  much  facili- 
tating the  ingress,  whilst  that  with  the  concave  side  outwards  equally, 
or  perhaps  still  more  effectually,  promotes  the  egress  of  the  air.  Expe- 
rince  alone  can  show  whether  this  form  is  much,  if  at  all,  superior  to 
Professor  Espy's,  or  to  Emerson's  corresponding  ventilators,  the  latter  of 
which  have  won  themselves  some  popularity.  The  ejectors,  in  particular, 
are  to  be  seen  on  thousands  of  public  and  private  buildings,  throughout 
the  whole  eastern  portion  of  the  country.  The  ejector,  a  sketch  of 
which  is  shown  in  fig.  3,  depends  for  its  efficiency  on  the  partial  vacuum 
produced  over  the  outlet,  by  deflecting  the  current  of  the  passing  wind 
upwards.  Mr.  Emerson  is  an  enthusiastic  and. energetic  man,  and  has 
done  much  towards  exciting  in  the  public 
mind  a  due  appreciation  of  the  import- 
ance of  his  invention.  Professor  Espy's 
ventilators  are  moved  by  a  vane,  so  as  at 
all  times  to  present  the  opening  for  the 
reception  of  fresh  air  on  the  windward 
side,  that  for  the  escape  of  foul  air  being 
on  the  lee  side,  or  on  the  side  where 
there  is  the  least  resistance.  This  form  is 
very  effective  when  the  breeze  is  suffi- 
cient to  insure  the  prompt  action  of  the 
vanes. 

Dozier's  Ventilator,  now  in  use  on  the 
City  Hall  at  Brooklyn,  and  a  few  other 
places  of  less  importance,  may  seem  to  involve  a  novelty,  and  shall  be 
briefly  described.  It  is  a  rectangular  erection,  or  square  tower,  mea- 
suring some  5  feet  on  each  side,  and  about  6  feet  high,  and  is  located  on 
the  roof,  immediately  over  the  centre  of  the  large  ball,  with  which  it  is 
in  free  communication.  The  top  is  protected  by  a  suitable  roof,  and  the 
four  corners  are  provided  with  wings,  or  projections,  extending  from 
roof  to  base,  so  that  at  a  distance  the  ventilator  looks  larger  than  it  is  in 
reality.  The  four  faces,  or  sides,  are  opened  or  closed  at  pleasure  by 
Venetian  blinds,  the  adjustment  being  effected  by  the  aid  of  strings, 
leading  from  each  set  to  suitable  handles  in  the  lower  part  of  the  build- 
ing. According  to  the  directions  of  the  inventor,  it  is  made  to  operate 
by  first  opening  the  blinds  on  the  lee  side,  for  the  foul  air  to  escape. 
The  next  operation  is  to  close  this  side,  and  open  the  opposite  one,  thus 
admitting  a  supply  of  fresh  air.  Although  this  evidently  assumes 
an  interval,  in  which  the  building  is  void  of  air,  rendering  the  theory  so 
lame  as  to  be  beneath  criticism,  the  ventilator  itself  is  extremely  popular 
with  those  having  the  best  opportunities  of  judging  of  its  merits.  The 
apparatus  is  made  entirely  of  iron,  and  gives  perfect  satisfaction  both  in 
summer  and  winter,  being  entirely  open,  or  entirely  closed,  according  to 
the  fancy  of  the  janitor,  or  the  indications  of  the  thermometer. 

Moore's  patent  mode  of  belting  is  represented  in  fig.  4.  It  offers  one 
of  the  simplest  and  most  admirable  means  of  overcoming  the  difficulty 
attending  the  connection  of  near  and  rapid  shafts  by  belts.  The  pecu- 
liarity consists  in  the  introduction  of  an  antifriction  roller,  a,  between  the 
driving  pulley,  it,  and  the  driven  pulley, 
c.  Assuming  the  shaft  of  the  driving 
pulley,  a,  to  be  mounted  in  fixed  bearings 
in  the  usual  manner,  those  of  the  pulleys, 
b  and  c,  must  be  free  to  move  in  a  slot 
j  I  \- <1  \  radiating  from  the  curve  of  the  pulley,  a, 

II  (  0*j*\  so  that  these  respective  pulleys  may  move 

//      j^-4?    \  to  or  *™m  tllat  Pomt  to  accommodate 

\\  themselves  to  the  wear,  or  to  any  inequa- 

lities on  the  surface.  It  is  evident  that 
the  band  may  be  tightened  to  any  re- 
quired degree,  without  increasing  the 
friction  of  the  parts,  as  the  tension  is  all  re- 
sisted by  the  antifriction  roller,  b.  A  more 
beautifully  balanced  arrangement  cannot 
well  be  conceived,  although  the  one  next 
to  be  described  is  superior  to  it  in  one 
respect,  namely,  in  avoiding  the  difficulties 
arising  from  unequal  thickness  in  the 
A  driven  pulley  is  not  impelled  with  a  surface  velocity  equal  to 
that  of  the  centre  of  the  belt,  but  with  a  velocity  only  equal  to  that  of 
the  surface  which  is  in  contact  with  the  pulley.  When  a  belt  or  other 
flexible  material  moves  onward  in  right  lines,  all  parts  move  with  equal 
speed;  but,  when  bending  toward  the  surface  of  a  pulley,  the  side  next 
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belt. 


Fig.  5- 


the  pulley  moves  with  less,  and  the  other  side  witli  more,  than  the  mean 
velocity.  This  difference  is  recognized  by  all  mechanicians,  and  when- 
ever great  nicety  is  required,  one-half  the  thickness  of  the  belt  must  be 
added  to  the  radius  of  each  pulley,  in  making  the  usual  calculations  with 
regard  to  the  relative  speeds  of  the  pulleys.  The  difference  between  the 
velocity  of  the  belt  and  the  surface  velocity  of  the  pulley,  is  compensated 
for,  in  Moore's  system,  by  making  the  pulley  considerably  longer  than  the 
width  of  the  belt,  and  allowing  the  ends  to  serve  as  rollers,  whilst  the 
middle,  which  is  made  of  slightly  less  diameter,  serves  as  a  pulley  for 
the  belt.  A  little  reflection  will  show  that  the  precise  proportion  is  a 
matter  of  nicety,  and  as  it  depends  much  on  the  thickness  of  the  belt — 
which  is,  of  course,  unequal  in  different  parts,  and  in  the  same  part  at 
different  times — the  question  can  never  be  decided  with  mathematical 
exactness,  although  the  adjustment  is  readily  effected  with  sufficient 
accuracy  for  practical  purposes. 

Another  modification  on  the  same 
principle,  although  embraced  under  a 
separate  patent,  is  sketched  in  fig.  5. 
In  this  arrangement,  the  power  is  con- 
veyed from  the  driving  pulley,  A,  to  the 
two  driven  pulleys,  b  and  c,  entirely  by 
rolling  contact,  the  belt  serving  simply 
to  draw  the  pulleys  together.  It  is,  of 
course,  understood  that  the  two  driven 
pulleys  are,  in  this  case,  longer  than  the 
driver,  and  that  two  belts  are  employed, 
one  on  each  of  the  overhanging  ends, 
neither  belt  touching  the  driving  pulley. 
Both  the  driven  pulleys  may  be  employed 
in  working,  or  one  may  be  allowed  to  turn 
idly,  at  pleasure,  and  both  being  of  equal 
diameter,  the  necessity  of  any  provision 
compensating  for  the  unequal  thickness 
of  the  belts  is  quite  unnecessary,  both 

pulleys  being  plain  cylinders,  or,  as  usual,  slightly  swelled  at  the  centre 
of  tread  of  each  belt,  to  assist  in  keeping  it  in  place. 

Attention  has  lately  been  called  to  a  foreign  steam  hammer,  weighing 
six  tons,  as  the  largest  in  the  world.  At  the  Franklin  Forge,  at  the  corner 
of  First  Avenue  and  Twenty-fifth  Street,  in  New  York,  there  are  in 
constant  use  three  steam  hammers,  two  of  which  are  of  Nasmyth's  patent 
kind,  and  one,  the  largest,  a  fixed-piston  hammer  of  the  most  approved 
construction,  made  by  Messrs.  Merrick  &  Son,  of  Philadelphia.  This, 
although  called  a  "  six-ton  hammer,"  really  weighs  very  nearly  seven 
tons;  and  although  its  anvil  is  supported  on  a  very  cheap  foundation, 
being  merely  a  pyramid  of  timber,  the  whole  depth  of  which  is  only 
about  twelve  feet,  the  hammer  is  probably  not  only  itself  the  largest,  but 
has  executed  the  heaviest  and  most  perfect  forgings  in  the  world.  The 
steam-ship  Illinois,  plying  between  New  York  and  Aspinwall,  on  the 
California  route,  has  two  large  oscillating  engines,  placed  at  a  sufficient 
distance  apart,  to  allow  of  the  working  between  them  of  two  slightly  in- 
clined air-pumps,  connected  to  a  crank  forged  in  the  centre  of  the  main 
shaft.  The  immensely  strong  main  shaft  now  in  use  in  this  steamer  is 
believed  to  have  been,  in  the  rough,  as  left  by  the  hammer,  the  most 
ponderous  piece  of  wrought-iron  ever  produced,  having  weighed,  by  the 
books  of  the  firm,  Messrs.  Tregnot,  Dally,  &  Co.,  52,840  lbs.  The  crank 
for  working  the  air-pump  was  forged  solid  and  finished  cold,  the  throw 
of  the  crank  being  54  inches.  If  a  larger  piece  of  forged  work  has  ever 
been  turned  out,  perhaps  some  correspondent  will  favour  us  with  par- 
ticulars. 
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THE  CRYSTAL  PALACE. 

Who  is  tired  of  hearing  of  the  Crystal  Palace  ?  Is  it  not  part  of  out 
labour,  in  poring  through  the  Times,  to  see  how  many  people  were  in 
the  building  the  day  before  ?  This  demonstrates  a  proper  interest  in 
the  subject  which,  we  have  reason  to  believe,  is  becoming  wider  and 
wider  spread.  "Oh  dear!  oh  dear!  we  never  shall  see  it  all!"  was  the 
exclamation  of  one  person  which  we  casually  overheard.  Certainly  it 
must  be  high  pressure,  indeed,  that  could  squeeze  into  a  day  of  some  sis 
or  eight  hours  even  a  glance  at  everything  exposed  to  view.  We  were 
struck  with  the  difference  between  this  kind  of  haste  and  the  gentle 
leisurely  employment  of  the  grand  folks  on  the  "  five  shilling  days  " — 
the  aristocratic  Saturday.  But,  on  every  occasion,  the  sight  of  the  mass 
of  visitors  is  interesting.  Young  and  old,  and  middle-aged ;  the  curious 
and  happy  gaze  of  children,  and  all  a  holiday  making,  are  sights  worth 
seeing ;  for  they  rub  off  the  dust  of  years  and  books  and  out-of-the-way 
learning,  and  serve  to  make  us  feel  conscious  of  whole  world  kins- 
manship. 

Here  is  much  to  see  and  contemplate.  The  sublime  building  itself  is 
all  in  all.  As  you  roam  along  its  lengthened  nave  and  aisles  and  tran- 
septs— in  there,  out  here — and  look  upon  the  successive  perspectives 
which  meet  observation,  the  dignity  of  the  scene  appears  to  reflect  itself 
upon  the  beholder.  As  he  pries  more  particularly  into  special  portions, 
he  finds  in  every  one,  wherever  he  looks,  something  novel  to  greet 
him,  however  frequent  his  visits  may  have  been.  Stately  and  pictu- 
resque scenes  object  themselves  everywhere.  He  may  stand  and  muse 
upon  the  colossal  figures  of  the  two  Egyptian  monarchs,  having  room 
barely  to  sit  within  one  of  the  immense  end  transepts,  as  they  appear  at 
the  end  of  a  long  avenue  of  sphinxes,  in  a  large  garden  of  oriental  palms 
and  bananas  ;  or  he  may  mount  to  the  top  gallery  of  the  building,  and 
gaze  his  fill  at  the  wondrous  sight  below  him  on  every  side,  and  out 
over  the  far-stretching  terraces  into  distant  counties.  Large  orange 
trees,  bursting  into  flower,  are  seen  to  line  the  nave,  and  decorate  other 
parts;  and  baskets  of  plants,  rsre  and  beautiful,  accompanied  by  no  end 
of  the  favourite  varieties  of  the  geranium,  hang  in  mid  air,  giving  a  very 
refreshing  character  to  the  scene. 

The  polychromatic  decoration,  which  has  been  perhaps  wisely  adopted 
throughout,  will,  however,  we  are  afraid,  defeat  its  purpose.  It  is  to 
attract.  It  does  attract  too  much.  It  palls.  Its  beauties  become  ex- 
hausted at  one  or  two  views.  Perhaps,  being  out  of  the  building 
unaccustomed  to  it,  it  produces  this  effect  of  attracting  too  much,  and  its 
necessary  consequences.  The  Assyrian  and  Egyptian  courts  we  soon 
get  tired  of.  They  seem  toys  in  comparison  with  the  rest.  The  Byzan- 
tine court  is  not  much  better.  Still,  it  will  bear  longer  looking  at ;  for 
it  is  perceptibly  relative  to  others — the  Mediaeval  and  Renaissance — and 
may  be  pleasurably  compared  with  them.  The  loss  of  interest  in  one  of 
the  more  ancient  courts,  is  made  up  by  the  long  series  of  photographs 
from  Egyptian  buildings  and  scenery,  which  occupy  one  of  the  western 
galleries. 

The  great  and  unwieldy,  and  yet,  some  of  them,  graceful,  animals 
which  Mr.  Hawkins,  aided  by  Professor  Owen,  has  resuscitated  in  the 
geological  formations  in  the  grounds,  will,  with  those  formations,  un- 
doubtedly prove  very  attractive. 

The  sculpture  and  casts  of  sculpture  form  an  important  and  all-per- 
vading source  of  attraction  and  delight.  We  can  recur  and  recur  to  it, 
and  always  find  something  new  and  beautiful.  And  then  the  change 
from  the  sights  within  to  the  sights  without — the  terraces,  the  gardens, 
and  the  band  !  there  seems  nothing  desirable  that  is  not  there.  Even 
the  promised  glorious  fountains  are  not  cared  for — but  where  they  play  ! 

All  honour  to  Francis  Fuller !  without  whose  appreciating  and  far- 
seeing  mind  this  great  beginning  of  better  things  in  art  and  science  for 
England  would  not  have  been. 

By  all  means,  visitor,  make  yourself  acquainted  with  some  guide-book 
to  the  building  before  you  go.  It  will  enable  you  better  to  read  the 
Great  Gnide-Book  within.  The  general  guide-book,  taken  to  refer  to 
only  in  the  building,  confuses  rather  than  assists  ;  and  it  has  been  as 
amusing  a3  instructive  to  us  to  watch  the  many  who  begin  by  referring 
to  the  pages,  on  one  or  two  occasions,  and  then  appear  satisfied 
during  the  remainder  of  their  visit,  in  comfortably  or  uncomfortably  pro- 
viding for  their  safe  custody  under  the  arm  or  in  the  pocket.  The 
special  hand-books  are  the  best  to  read ;  and,  in  fact,  they  must  be 
studied  in  order  to  take  full  advantage  of  the  feast  set  before  the  eye  and 
the  judgment  in  the  different  courts. 

It  may  be  mentioned  that  refreshments  are  provided  to  suit  all  classes. 

You  may  have  a  sixpenny  plate  of  meat,  or  a  shilling  pork  pie ;   an 

ei?hteenpenny  or  a  two-shilling  dinner,  as  you  please.     Bottled  stout, 

sixpence   and  one  shilling.       These    terms    are    sufficiently   moderate 
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to  prevent  parties  doing  away  with  half  their  enjoyment,  by  pro- 
viding for,  and  carefully  and  laboriously  carrying  about  with  them, 
their  own  intended  refreshments  of  this  nature,  which  are  absolutely 
necessary  if  the  visit  be  prolonged  for  a  whole  day,  or  even  for  part, 
when  that  part  is  occupied  with  actual  study  of  the  contents  of  the 
building. 

With  regard  to  the  system  of  coloured  decoration  universally  adopted, 
there  is  no  reason  for  the  fear  that  has  been  expressed,  of  all  being  very 
beautiful  for  a  time,  and  then  necessarily  getting  dusty  and  shabby.  But 
it  must  be  remembered  that  we  adopt  the  same  system  in  our  own  homes, 
and  that  the  noble  covering  of  this  large  building  itself  forms  a  protec- 
tion against  decay  and  dilapidation,  which  our  own  homes  do  not  possess. 
It  is. a  mere  matter  of  necessity,  that  where  polished  white  marble  has 
been  laid  down  for  the  floors,  as  in  the  Pompeian  house,  many  hundreds 
of  thousands  of  persons  walking  over  it,  will  have  the  effect  of  destroying 
the  original  polish ;  and  this  has  already  been  the  case  with  regard  to 
the  flooring  alluded  to.  This,  however,  only  adds  to  the  effect ;  for  if 
it  is  observed,  the  imagination  can  more  readily  realize  the  ancient  and 
captivating  scene  around,  enabling  one  to  fancy  that  Titus  Pomponius 
Atticus,  and  his  family  and  retainers,  had  just  left  the  mansion  for  change 
of  air  and  scene,  and  had  left  orders  to  admit  the  public  to  view  the 
decorations. 

Notwithstanding  this,  we  think  that  every  one  desiring  to  have  a  good 
idea  of  the  whole,  and  of  the  charming  character  impressed  upon  the 
multitudinous  forms  of  beauty  or  historical  interest  collected  together, 
would  do  well  to  visit  the  building  more  than  once,  now  in  its  pristine 
state,  as  it  has  come  first  forth  from  the  intention  of  the  learned  and 
clever  minds  and  hands  which  have  so  long  been  employed  upon  it. 

Being,  as  it  is,  partly  a  commercial  and  partly  an  instructional  under- 
taking, it  stands  in  a  position  positively  peculiar  in  the  history  of  the 
world.  The  very  constitution  implies  an  antagonism  in  itself.  Partak- 
ing of  the  character  of  commercial,  it  is  designed  to  be  a  profitable 
investment  of  capital.  At  the  same  time,  it  is  to  furnish  forth,  with 
free  hand,  every  temptation  to  the  people  to  educate  themselves  in  the 
application  of  universal  beauty. 

The  great  undertaking  begins  to  be  looked  upon  from  a  financial 
view  ;  and  grave  doubts  are  entertained,  even  by  those  largely  interested 
in  this  respect,  as  to  whether  eventually  it  will  or  will  not  "  pay."  It 
will  be  to  be  regretted  if  it  do  not.  But  should  this  turn  out  to  be  the 
case,  it  will  be  an  everlasting  opprobrium  to  the  nation  should  it  allow 
the  undertaking  to  degenerate  into  a  magnified  Cremome.  As  much  as 
any  should  we  regret  this,  or  even  for  it  to  resolve  itself  into  a  lounge 
for  exclusives — those  who  can  ride  in  their  own  carriages  there,  stroll 
into  one  of  the  courts  for  an  hour,  hear  the  band  play  an  air  or  two,  meet 
their  relatives  and  friends,  and  then  retire  for  the  morning.  As  to  its 
commercial  success,  much  fear  is  entertainable,  unless  it  be  opened  on  a 
Sunday,  to  which,  however,  there  at  present  exist  many  objectors. 

Why  should  not  here  be  founded  schools  of  Art  and  Science,  or  general 
Elementary  schools — a  cheap  boarding  school  on  a  large  scale  for  the 
middle  classes — the  children,  if  you  please,  having  only  a  choice  of 
different  particular  styles  of  clothing  ?  Of  this,  however,  we  are  sure, 
that  if  the  monuments  and  examples  of  art  shall  be  as  faithfully  and  con- 
scientiously studied  as  they  have  here  faithfully  and  conscientiously 
been  collected  together,  we  do  not  fear  any  untoward  result ;  for  the 
appreciating  mind  would  be  multiplied,  and  its  voice  would  be  heard  both 
by  our  rulers  and  our  people :  both  being  overstrained  in  different  ways, 
to  work  out  one  and  the  same  end. 

If  the  institution  is  to  remain  only  as  it  is  at  present,  it  might  as  well 
never  have  been,  but  for  the  very  few  who  are  now  beginning  to  mentally 
manipulate  its  treasures.  We  must  create  out  of  it.  It  must  be  the 
chaos,  and  the  great  publicmustbe  the  hand  tomould  its  material — which, 
for  the  purpose  of  the  ages,  must  be  considered  as  only  in  the  rough — 
into  form,  forms  of  beauty,  as  yet  unperceived,  as  yet  unthought  of. 
Very  few,  but  the  very  few,  will  go  to  study,  unless  some  kind  of  insti- 
tution for  the  purpose  be  formed.  Why  should  not  the  Directors  estab- 
lish at  once,  as  a  beginning,  classes  for  scientific  and  artistic  observation, 
similar  to  the  chemical  lectures  in  our  great  schools  of  medical  science  ? 
They  are  not  the  first  to  be  reminded  that,  by  studying  here  the  different 
great  and  recognized  styles  of  building,  each  individual  may  learn  not  a 
little  of  architecture  merely,  but  an  almost  complete  history  of  the  artistic 
mind  of  man.  The  different  colours  here  blended  together,  appropriate 
decoration  to  suit  almost  every  purpose  of  chromatic  embellishment. 
Our  religion  itself  is  largely  to  be  learnt  in  two  or  three  of  the  courts 
alone.  But  in  all  this,  and  in  all  that  it  may  be  hoped  these  good  things 
will  lead  to,  the  student  will  have  very  carefully  to  bear  in  mind  that, 
for  the  production  of  the  new,  he  must,  like  all  the  great  masters  before 
him,  recur  constantly  to  the  forms  and  colours  of  nature. 
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PRINTING  SURFACES. 
J.  B.  Graham,   Glasgow. — Patent  dated  February  6,  1854. 

This  important  invention  opens  tip  an  entirely  new  path  in  the  pro- 
duction of  ornamental  designs  for  block  or  surface  roller  printing,  for 
textile  and  other  goods,  as  well  as  for  various  other  purposes. 

According  to  this  system,  the  printing  surface  is  derived  from  a  matrix 
consisting  of  a  compound  or  built-up  surface  or  mass  of  pins  or  type. 
The  pins  or  type,  composing  this  built-up  matrix,  are  of  any  suitable 
section,  capable  of  being  firmly  and  regularly  bound  up  together  into 
one  mass.  A  collection  of  such  pins,  each  being  of  exactly  the  same 
length,  is  bound  up  into  a  uniform  mass,  the  ends  of  the  whole  series 
being  coincident,  or  in  one  plane.  The  operator  then,  having  his  pattern 
or  figure  previously  drawn,  depresses  such  of  the  pins  as  are  intended  to 
print,  or  are  intended  to  correspond  to  the  impression  surface.  He  thus 
produces  the  intended  figure  in  intaglio;  the  pins  left  standing  at  their 
primary  level,  corresponding  to  the  ground  or  surface  not  intended  to 
print.  A  cast  is  then  taken  from  this  matrix,  in  gutta  percha,  type 
metal,  or  other  material,  to  form  the  printing  surface.  As  all  the  pins 
are  of  the  same  length,  it  is  obvious  that  the  pins  pushed  down  or  de- 
pressed at  one  end  or  face,  appear  prominent  at  the  reverse  face ;  hence 
the  operator  has  the  power  of  making  reverse  or  counterpart  printing 
surfaces  simultaneously,  the  two  being  in  exact  correspondence  with 
each  other.  If  desired,  the  actual  pin  surfaces  themselves  might  be 
used  as  the  printing  medium.  Printing  surfaces,  so  produced,  may  be 
employed  either  as  blocks  or  as  surface  rollers ;  and  they  may  be  used 
as  intaglio  printing  surfaces,  by  arranging  them  to  print  from  the  sunk 
parts,  just  as  in  cylinder  printing. 

Fig.  1  of  our  engravings  is  a  front  elevation  of  a  frame,  as  constructed 
for  the  formation  of  matrices  in  making  printing  blocks  according  to 
this  invention,  the  front  plate  of  the  frame  being  removed  to  show  the 
arrangements  for  contracting  the  sides.  Fig.  2  is  a  side  elevation  of  the 
frame  complete,  showing  the  manner  of  taking  a  cast  from  the  matrix 
in  gutta  percha,  or  other  suitable  material ;  and  fig.  3  is  a  transverse 
section  through  the  frame,  and  corresponding  to  fig.  2.     The  mass  of 
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Fig.  2. 


pins  which  are  employed  in  producing  printing  surfaces,  according  to  this 
invention,  are  held  in  an  iron  frame,  a,  of  a  size  corresponding  to  the 
size  of  block  to  be  made.  This  frame  is  cast  with  spindles,  b,  by  means 
of  which  it  is  supported  in  bearings  in  the  side  standards,  c,  cast  in  a 
piece  with  a  sole  plate,  d,  which  is  bolted  to  a  table  or  board,  e.  The 
standards,  c,  are  cast  with  arms,  F,  through  the  extremities  of  which, 
screws,  o,  are  passed  for  fixing  the  frame,  a,  in  a  horizontal  position. 
The  frame  is  supported  on  spindles  to  render  it  easily  invertible,  so  that 
the  operator  can  obtain  access  to  the  back  of  the  pins  for  rectifying 
errors,  or  for  other  purposes.  A  plate,  n,  is  provided  for  being  fixed  to 
the  back  of  the  frame,  a,  by  the  screws,  i ;  and  this  plate  is  planed  upon 
its  inner  surface,  and  is  made  perfectly  level,  in  order  that  the  mass  of 
pins,  j,  may  be  accurately  dressed  up  to  it  to  a  plane  surface.  The  pins 
are  compressed  laterally  by  means  of  the  side  pieces,  k,  which  are  checked 
into  each  other  at  the  corners,  so  as  to  allow  of  slight  variation  in  the 
iimers;ons  of  the  mass  of  pins  without  interfering  with  the  complete- 
ness of  the  corners.     The  side  pieces,  k,  are  acted  upon  by  the  screws 


l,    and  by  turning   these    in  either    direction,   the  pins,    j,   may    be 
more  or  less  tightly  bound  together.     The  pins  employed  may  vary 
in  section  and  in  length  ;  the  simplest  description  being 
square  in  section,  and  an  inch  is  found  to  be  a  convenient  Fig.  3. 

length  for  them.     The  pins  may  be  made  of  any  metal,  a 

or  other  suitable  material ;  but  when  of  the  size  just       jyif 
mentioned,   it  is   preferred   to  have  them  of  polished    'PS 
steel.     In  proceeding  to   operate  with  the  apparatus,  t  • 
the  back  plate,  n,  is  screwed  close  up  to  the  frame, 
a,  and  this   frame  being  fixed   in   a   horizontal  posi- 
tion by  means  of  the  screws,  o,   the  pins,  J,  are  set 
up  like  type,  as  represented  in  fig.  3 ;  and  being  set  up 
they  are  bound  together  by  the  screws,  l,  care  being 
taken  to  dress  up  each  individual  pin  to  the  plate,  h,  so 
that  the  pins  may  be  perfectly  even.     The  plate,  H,  is 
then  removed,  and  a  thin  frame,  M,  being  interposed, 
the  plate,  h,  is  again  screwed  to  the  frame,  A.     The 
frame,  m,  is  an  eighth  of  an  inch  in  thickness;  such 
measurement,  in  this  instance,  being  the  depth  to  which 
the  pins,  corresponding  to  the  intended  pattern,  are  to  be 
depressed,  and  the  interposition  of  this  frame  causes 
this  space  to  be  left  between  the  bottom  of  the  pins 
and  the  surface  of  the  plate,  h.     The  operator  then 
takes  a  pricker,  and  having  his  pattern  before  him,  or 
having  produced  it  in  any  convenient  manner  on  the 
upper  surface  of  the  mass  of  pins,  he  proceeds  to  depress 
the  pins  corresponding  to  such  parts  of  the  pattern  as  "£■ 
are  intended  to  print,  being  careful  to  press  these  pins 
quite  back  to  the  surface  of  the  back  plate,  h.     The 
entire  pattern  being  marked  off  in  this  manner,  it  will 
be   presented  in  intaglio  upon  the  pin  surface.     The 
screws,  l,  are  then  tightened  up  a  little  more,  and  gutta 
percha,  in  a  soft  heated  state,  is  applied  to  the  surface  of  g- 
the  pins,  as  at  N ;  a  cast-iron  frame,  o,  being  first  screwed 
to  the  frame,  A,  by  means  of  the  screws,  p.    The  gutta 
percha,  n,  is  forced  well  into  the  indentations  formed  by 
the  depression  of  the  pins  by  pressure,  a  block  of  wood,  q,  being  applied 
to  the  back  of  the  gutta  percha,  to  form  with  it  a  solid  printing  block, 
similar  to  those  in  common  use  by  block   printers.     When  the  gutta 
percha  is  cold,  the  block  is  taken  off  the  face  of  the  pins  by  means  of  the 
pressure  screws,  r,  in  the  upper  frame,  o ;  the  screws,  p,  being  loosened. 
By  turning  the  screws,  k,  the  frame,  p,  is  forced  off  the  frame,  A,  and 
carries  the  gutta-percha  faced  block,  n  q,  with  it,  and  the  block  is  after- 
wards separated  from  it  in  any  convenient  manner,  and  it  is  then  trimmed 
ready  for  use.     The  gutta  percha  surface,  n,  after  removal  from  the 
matrix,  will  present  the  pattern  in  relief;  and  this  relief  surface  will 
answer  for  printing  from,  or  casts  may  be  taken  from  it,  or  directly  from 
the  matrix  or  pin  surface,  in  any  other  material  suitable  for  being  printed 
from.     Several  casts  may  be  taken  off  the  pin  matrix;   but  when  it  is 
required  to  rearrange  the  pins  for  the  production  of  a  fresh  pattern,  this 
is  done  by  taking  off  the  plate,  h,  and  then  taking  out  the  thin  frame, 
m,  after  which  the  plate,  h,  is  again  screwed  on  so  as  to  force  up  the  pins 
previously  depressed ;  and  when  these  are  dressed  up  perfectly  even  upon 
the  surface  of  the  plate,  the  thin  frame,  m,  is  again  interposed  as  before, 
and  the  pins  will  be  ready  for  the  production  of  a  new  pattern.     Whilst 
the  pins  are  being  dressed  up,  the  lateral  screws,  L,  are  slackened,  to 
facilitate  the  operation.     The  pins  employed  may  be  of  various  sections, 
provided  they  can  be  bound  up  together  in  a  solid  mass  ;  and  a  frameful 
of  pins  may  be  made  to  consist  of  pins  of  different  sections.     Devices, 
such  as  circles,  diamonds,  or  stars,  may  be  formed  on  the  ends  of  the  pins, 
and  these  pins  may  be  arranged  in  a  variety  of  ways.    In  all  cases,  the  pat- 
tern is  produced,  either  by  the  depression  of  such  pins  as  correspond  to 
the  parts  intended  to  print — in  which  case,  the  cast  of  gutta  percha,  or 
other  material,  is  taken  off  the  surface  in  which  the  pins  are  depressed; 
or  by  the  depression  of  the  pins  which  correspond  to  the  ground  of  the 
pattern — in  which  case,  the  cast  is  taken  off  the  back  surface  of  the  pins ; 
or  if  it  is  required  to  make  a  block  to  print  a  ground,  then  a  east  is  taken 
off  the  side  opposite  to  that  which  will  give  a  block  for  printing  the 
pattern. 

RAILWAY  WHEELS. 

W.  Moekison,  Bowling. — Patent  dated  February  18,  1854. 

This  invention  relates  to  the  formation  of  cast-iron  railway  wheels, 
each  in  one  solid  piece,  with  a  concentrically  corrugated  disc,  or  body 
portion,  instead  of  spokes.  The  disc,  the  rim  or  tyre,  and  the  nave  or 
boss,  are  all  cast  in  one  piece,  either  with  a  chill  for  the  tyre  or  not. 
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The  corrugations,  which  may  be  of  various  transverse  sections,  and  either 
simply  undulating  or  angular,  or  composite,  are  concentric  with  the 
wheel's  nave,  and  are  formed  in  the  plane  of  the  wheel's  motion,  or  at 
rieht  angles  to  the  axle.  This  system  of  construction  insures  the  obtain- 
ment  of  a  sound  wheel,  running  smoothly  and  easily  when  at  work. 

Our  ensraving  represents  a  transverse  section  of  one 
form  of  the  improved  wheel,  in  which  the  nave  or  boss, 
b,  is  cast  plain,  or  with  but  a  slight  ornamental 
moulding  or  bead  upon  it,  the  internal  portion,  c, 
being  cored  out,  or  formed  with  an  annular  cavity, 
so  as  to  render  the  absolute  sectional  thickness  of 
the  wheel  more  uniform,  and  at  the  same  time  save 
metal,  whilst  an  extended  and  effective  bearing  upon  the 
axle  is  secured.  The  solid  disc  portion  of  the  wheel  is 
cast  in  one  piece,  both  with  the  boss,  b,  and  the  rim  or 
tvre  part,  e.  This  disc  portion  is  of  solid  metal  of 
greater  or  less  thickness,  according  to  the  diameter  of 
the  wheel,  or  the  peculiar  class  of  work  for  which  it  is 
intended.  The  two  semicircular  corrugations,  f,  g,  are 
blended  into  each  other,  to  fonn  a  uniformly  and  sym- 
metrically curved  face,  presenting  a  handsome  appear- 
ance when  the  wheel  is  in  use.  By  the  adoption  of 
this  shape  of  wheel  disc  several  advantages  are  secured, 
as  well  in  the  primary  cost  of  production  of  the  wheel, 
as  in  the  ease  of  action  and  the  durability  of  the  wheel 
in  running.  The  pattern  is  of  simple  form,  and  it  is 
capable  of  being  moulded  with  very  great  facility,  as  it 
leaves  the  sand  easily,  whilst  it  furnishes  a  good  impres- 
sion of  its  contour.  Again,  in  cooling,  the  undulatory 
or  wave-like  form  of  the  corrugations,  allows  each  por- 
tion of  the  disc  to  work  freely  and  regularly,  so  that  all 
distortion  and  contractile  injury  is  avoided.  The  cor- 
rugations, or  concentric  bends,  may  be  of  various  dimen- 
sions or  pitches,  and  two  or  more  pitches  may  be  combined  in  one 
disc,  with  an  effect  similar,  or  approximating,  to  that  derived  from  the 
special  form  represented.  Or,  instead  of  curvilinear  corrugations,  the 
departure  from  the  pure  plane  of  the  disc,  may  be  in  the  form  of  a  zig- 
zag ;  or,  in  other  terms,  it  may  be  angularly  corrugated ;  or  such  angular 


corrugation  or  divergence  may  be  combined  with  curvilinear  forms,  pro- 
ducing what  may  be  termed  a  differential  corrugation.  But  it  is  preferred 
to  form  the  disc  in  the  manner  delineated  and  described,  as  being  simple 
in  form,  more  easily  made  and  managed,  and  producing  a  far  superior 
effect  in  practical  working.  In  some  instances  it  may  be  preferable  to 
lighten  the  wheel  by  casting,  or  otherwise  producing,  boles  or  spaces  in 
the  disc ;  and  these  spaces  or  apertures  may  be  either  such  as  to  cause 
the  disc  to  have  the  appearance  of  a  fair  solidity,  merely  varied  by  per- 
forations, or  the  spaces  may  be  so  far  enlarged  as  to  bring  the  disc  to  a 
spoke-like  form,  the  spaces,  in  this  latter  case,  being  so  extensive  as  to 
bear  a  large  proportion  to  the  disc  area. 


RAILWAY  BRAKES. 

J.  n.  JoHxsojt,  Lincoln's  Inn  Fields,  London,  and  Glasgow. 
Patent  dated  June  14,  1854. 

This  ingenious  contrivance  is  the  invention  of  Mr.  F.  A.  Stevens,  of 
Burlington,  in  the  State  of  Vermont,  North  America,  in  whose  behalf  it 
has  been  patented  in  this  country.  Mr.  Stevens  has  conceived  the  idea 
of  causing  a  single  brake  action  to  be  propagated  throughout  a  train,  or 
series  of  carriages,  by  a  peculiar  arrangement  of  levers  and  link  rods. 
This  arrangement  is  represented  in  our  engraving  as  adapted  to  the 
framing  of  a  four-wheeled  waggon,  which  is  shown  in  sectional  side 
elevation,  the  wheel  axles  being  sectioned  through  their  longitudiual 
centres,  and  the  wheels  on  the  near  side  removed,  to  expose  the  brake 
details.  The  framing,  A,  of  the  waggon,  is  of  the  usual  construction, 
and  is  supported,  in  the  usual  manner,  on  the  two  pairs  of  wheels,  b  c. 
Each  wheel  is  provided  with  two  wooden  brake  blocks,  D,  E,  p,  g,  freely 
suspended  from  joint  studs,  fixed  to  the  carriage  framing,  a.  The  cor- 
responding brake  blocks  on  each  side  of  the  waggon  are  connected 
together  by  cross  bars,  H,  I,  J,  K,  so  as  to  work  in  concert,  whilst  it  is  by 
means  of  these  bars  that  the  brake  blocks  are  pressed  against  the  peri- 
pheries of  the  wheels.  The  cross  bar,  h,  which  is  in  this  instance  sup- 
posed to  be  fitted  to  the  brake  blocks,  d,  adapted  to  the  fronts  of  the 
foremost  pair  of  wheels,  B,  has  jointed  to  it,  at  or  near  the  middle  of  its 
length,  the  curved  lever,  L,  which  is  jointed  to  the  draw-rod,  m.     A 


second  curved  lever,  u,  is  jointed  at  d  to  the  cross  bar,  i,  fixed  to  the 
brake  blocks,  e,  behind  the  wheel;  and  the  two  levers,  l  and  n,  are  con- 
nected together  by  the  horizontal  link,  o,  which  is  jointed  to  each  lever, 
at  a  point  about  one-fonrth  of  its  entire  length  distant  from  the  lower 
extremity  of  the  lever.  The  link,  o,  is  just  above  the  axle  of  the  pair 
of  wheels,  b.  The  lever,  k,  is  jointed  at  its  upper  extremity  to  the  hori- 
zontal rod,  p,  capable  of  traversing,  longitudinally,  through  apertures  in 
the  cross-pieces  of  the  framing,  a.  The  after  end  of  the  rod,  p,  is  jointed 
to  the  upper  extremity  of  a  lever,  q,  corresponding  in  shape  and  position 
to  the  lever,  l,  and  jointed  at  its  lower  extremity  to  the  cross  bar,  J,  of 
the  pair  of  brake  blocks,  f,  adapted  to  the  fronts  of  the  after  pair  of 
wheels,  c.  The  cross  bar,  k,  behind  these  wheels,  is  similarly  jointed 
to  the  lever,  e,  corresponding  in  shape  and  position  to  the  lever,  N,  and 
connected  to  the  lever,  q.  by  the  link,  s,  corresponding  to  the  link,  o,  of 
the  levers,  L  and  H.  The  upper  extremity  of  the  lever,  p.,  is  jointed  to 
the  draw-rod,  t,  corresponding  to  the  draw-rod,  m,  at  the  front  of  the 
carriage,  but  set  in  the  reverse  direction. 

The  brake  action  is  derived  from  any  known  brake-actuating  apparatus 
(not  shown  in  the  figure),  and  which  is  arranged  to  draw  out  the 
rod,  m,  and  by  means  of  that  rod  the  upper  end  of  the  lever,  l.  This 
lever  will  partly  turn  upon  its  centre,  and  draw  in  the  bar,  H,  by  its 
lower  extremity ;  whilst  it  will,  likewise,  partly  turn  on  this  last  joint, 
and  by  means  of  the  link,  o,  draw  over  the  lever,  u,  on  the  other  side  of 
the  wheeL  This  lever  will  communicate  the  drawing  action  to  the 
cross  bar,  i,  and  the  rod,  p,  in  proportion  to  their  respective  distances 
from  the  joint  on  the  lever,  K.  The  cros3  bar,  i,  presses  the  brake  blocks 
against  the  wheels,  whilst  the  rod,  p,  imparts  its  motion  to  the  lever,  q. 


The  levers,  Q  and  E,  and  the  link,  s,  act  in  the  same  manner  on  the 
brakes  of  the  hind  wheels,  c,  as  the  levers,  l  and  n,  and  the  link,  o,  act 
on  those  of  the  fore  wheels,  b,  so  that  all  the  wheels  are  seized  between 
their  respective  pairs  of  brakes,  d,  e,  and  f,  g.  The  motion  of  the  lever, 
E,  in  addition  to  bringing  up  the  brake  block,  a,  against  the  wheel,  c, 
will  be  imparted  to  the  rod,  t  ;  and  as  this  rod  is  intended  to  be  connected 
with  brake  apparatus  on  the  following  waggon,  corresponding  to  that 
just  described,  the  brake  action  will  be  communicated  to  such  waggon, 
and,  through  it,  to  as  many  waggons  as  may  be  in  connection  with  one 
another  in  the  train.  As  the  levers,  and  other  details  of  the  brake  appa- 
ratus, at  opposite  ends  of  the  waggon,  are  symmetrical,  it  is  immaterial 
in  which  direction  the  draw-rods,  m  or  t,  are  made  to  traverse;  so  that 
either  end  of  the  waggon  may  be  placed  foremost,  and  the  brake  action 
may  be  produced  either  by  pulling  or  by  pushing,  the  connections  be- 
tween the  waggons  being  formed  to  suit  whichever  system  is  adopted. 
It  is  to  be  understood  that,  as  each  brake  block  derives  its  pressing  effect 
against  the  periphery  of  its  wheel  from  the  reactionary  resistance  of  the 
brakes  of  the  adjacent  wheels  in  pressing  against  their  peripheries,  the 
frictional  pressure  must  be  equalized  throughout  the  series.  For,  on 
bringing  up  the  first  brake,  d,  of  the  series,  against  its  wheel,  the  addi- 
tional movement  of  the  lever,  l,  cannot  put  any  pressure  upon  that 
brake,  until  the  link,  o,  and  lever,  n,  have  so  moved  as  to  bring  the 
brake,  E,  against  the  other  side  of  the  wheel,  and  thereby  occasioned  a 
reactionary  resistance,  for  the  pressing  action  of  the  lever,  l,  upon  the 
brake,  r>,  again.  The  movement  of  the  lever,  w,  is  imparted  by  the  rod,  p, 
to  the  lever,  o,  of  the  next  brake,  where  the  same  action  takes  place, 
and  is  similarly  communicated  throughout  the  series. 
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GRAIN   MILLS. 

J.  II.  Joiixson,  Lincoln's-Inn-Fields,  and  Glasgow. 

Patent  dated  October  22,  1853. 

Several  improvements  in  mill  machinery  are  comprehended  in  this 
invention,  which  has  heen  patented  in  this  country  on  behalf  of  MM. 
Fromont  &  Son,  of  Chartres,  France.  The  chief  improvement  relates  to 
the  mode  of  driving  the  millstones.  A  number  of  pairs  of  stones  are  ar- 
ranged in  a  ring,  and  are  all  driven  by  one  large  horizontal  pulley,  acting 


of   each  millstone,  and    fig 
Fig-  2. 


to  embrace  the  tubular  castiri 


frictionally,  and  set  in  the  central  space  between  the  millstones.  This 
large  pulley  actuates  small  pulleys  upon  intermediate  shafts,  carrying 
pinions  in  gear  with  spur-wheels  on  the  spindles  of  the  several  mill- 
stones. Our  engraving,  fig.  1,  is  a  vertical  section  of  the  gearing 
.  2  is  a  plan  of  the  same,  partly  in 
section.  A  spur-wheel,  a,  is  keyed  upon 
the  upper  end  of  the  millstone  spindle,  b, 
which  revolves  in  adjustable  brasses,  c,  in 
the  cup- shaped  socket,  d,  cast  upon  the 
sole-plate  or  frame-casting,  e,  which  sup- 
ports the  driving  gear.  The  spur-wheel, 
a,  is  in  gear  with 
a  pinion,  f,  on 
a  short  vertical 
shaft,  a,  which 
also  carries  the 
pulley,  n.  The 
shaft,  g,  is  sup- 
ported by  a  mo- 
veable bracket,  j, 
which  is  formed 
with  a  large  eye 
g,  n,  through  which  the  mill  spindle  passes. 
The  bracket  is  capable  of  a  slight  movement  about  the  centre,  D,  and  it 
is  supported  at  its  outer  lower  bend  by  a  projecting  foot,  which  slides  in 
a  segmental  groove  upon  the  casting,  e.  The  lower  extremity  of  the 
shaft,  G,  works  in  an  ordinary  footstep  bearing  in  the  bracket,  j;  but  the 
upper  end  works  upon  a  pivot,  k,  passed  down  through  the  extremity  of 
the  bracket  into  a  species  of  cup-bearing,  formed  in  the  upper  end  of  the 
shaft;  this  arrangement  preventing  the  dripping  of  the  lubricating  oil. 
The  pulley,  h,  is  driven  by  friction,  for  which  purpose  its  periphery  is 
covered  with  leather  or  other  suitable  material,  as  is  also  the  periphery 
of  the  large  driving  pulley  or  drum,  M.  This  arrangement  is  adopted  on 
account  of  the  facility  it  affords  for  taking  a  single  pair  of  stones  out  of 
gear,  without  stopping  any  of  the  others.  The  disengaging  action  is 
effected  by  shifting  the  bracket,  J,  outwards,  so  as  to  take  the  pulley,  it, 
out  of  contact  with  the  pulley,  a.  The  movement  is  effected  by  means 
of  a  screw-spindle,  l,  provided  with  a  hand-wheel,  and  jointed  to  the 
bracket,  j,  whilst  it  works  in  a  bracket  cast  upon  the  frame-casting,  e. 
The  pulley,  h,  is  brought  into  gear  with  the  driving  pulley,  m,  by  turn- 
ing the  screw-spindle,  l,  so  as  to  shift  the  bracket,  j,  inwards,  until  the 
contact  pressure  between  the  two  pulleys  is  sufficient  for  the  communi- 
cation of  the  motion  from  the  larger  to  the  smaller  pulley. 

Another  portion  of  the  improvements  relates  to  the  regulation  of  the 
feed.  The  grain  is  fed  through  the  spindle,  b,  which  is  made  tubular 
for  the  purpose,  and  has  a  cup-shaped  funnel,  c,  fitted  upon  its  upper 
end.  Into  this  funnel  dips  the  feed-pipe,  6,  which  conducts  the  grain 
down  from  a  hopper  or  garner  above.  The  egress  of  the  grain  from  the 
mouth  of  tho  pipe,  6,  is  regulated  by  its  distance  from  a  small  concave 


disc,  a,  supported  on  three  legs,  in  the  funnel,  c ;  and  this  distance  is 
altered  by  means  of  the  lever,  d,  upon  which  the  pipe,  u,  rests  by  a  collar, 
being  free  to  rise  and  fall  with  the  lever.  The  lever  vibrates  on  a  joint 
pin  upon  the  bracket,  J,  and  its  other  end  is  jointed  to  a  nut,  e,  screwed 
to  receive  the  upper  screwed  end  of  a  vertical  rod,  /,  by  turning  which 
the  lever,  d,  is  raised  or  lowered.  The  rod,  /,  is  continued  down  to  the 
level  of  the  stones  below,  so  as  to  be  under  the  command  of  the  attendant 
there.  The  grain  issues  from  the  spindle,  b,  by  lateral  inclined  openings, 
so  as  to  be  directed  between  the  stones,  and  towards  their  circumference. 
The  lower  bearings  of  the  millstone  spindle  are  fitted  into  a  casting 
bolted  down  to  the  foundation,  and  entirely  independent  of  the  lower 
stationary  stone,  and  means  are  provided  for  raising  and  lowering  the 
spindle  to  adjust  the  pressure  of  the  grinding  surfaces. 


ADJUSTABLE  METALLIC  PISTONS. 
Joseph  Hinchcliffe,  Damside,  Halifax. — Patent  dated  Feb.  17,  1854. 

The  intention  of  Mr.  Ilincheliffe's  invention  has  been  long  ago  anti- 
cipated— but  only  the  intention, 
inasmuch  as  we  have  now  pre- 
sented to  us  an  entirely  novel 
arrangement  of  details.  The  aim 
is  the  adjusting  of  piston-packing, 
without  the  necessity  of  removing 
the  cylinder  or  pump  cover.  Our 
figure  is  a  longitudinal  section  of 
a  pump-piston  and  rod  of  this 
kind.  The  piston-rod,  A,  is  tubu- 
lar; and  it  has  within  it  a  solid 
rod,  n,  the  lower  end  of  which  has 
fast  upon  it  a  follower,  c,  moveable 
between  the  two  flanges  of  the 
piston.  A  nut  and  key  arrange- 
ment, d,  at  the  upper  end  of  the 
compound  rod,  enables  the  en- 
gineer to  traverse  one  rod  inside 
the  other  as  may  be  required,  the 
fixed  set-up,  after  a  change,  being 
effected  by  the  upper  and  lower 
nuts.  The  upper  piston-flange,  E, 
is  permanently  attached  to  the 
lower  end  of  the  hollow  rod  in  the 
usual  way.  The  bottom  flange,  F, 
is  adjustable  on  the  hollow  rod  by 
a  screwed  junction,  as  shown  at 
the  bottom  projecting  end  of  the 
rod.  The  packing  consists  of  two  inner  and  two  outer  rings,  g  h,  turned 
to  a  size  somewhat  exceeding  the  cylinder's  bore,  and  sprang  into  their 
place  when  set  to  work.  The  inner  fitting  surfaces  of  these  rings  are 
conical,  or  inclined,  so  that  the  pressure  of  the  follower,  c,  due  to  the 
traverse  motion  between  the  solid  and  hollow  rods,  causes  the  expansion 
of  the  rings. 


ZINCOGRAPHIC  PRINTING  MACHINE. 
A.  L.  Reio,  Glasgow. — Patent  dated  January  25,  1854. 

In  the  sewed-muslin  manufacture,  so  extensively  carried  on  in  the  West 
of  Scotland,  the  pattern  to  be  embroidered  is  first  printed  upon  the  fabric 
in  faint  outline,  and  this  is  chiefly  effected  by  the  zincographicand  litho- 
graphic processes.  The  tediousness  of  these  processes,  as  hitherto  prac- 
tised, has  induced  many  to  turn  their  attention  to  the  discovery  of  a  means 
of  increasing  the  speed  of  printing  by  them.  In  the  machine  which  is 
the  subject  of  the  present  patent,  Mr.  Reid  secures  a  greatly  increased 
rate,  by  rendering  the  printing  action  continuous  instead  of  intermittent, 
as  in  the  ordinary  zincographic  printing  machines  ;  whilst  he  insures  a 
good  quality  of  work  by  a  judicious  arrangement  of  details. 

In  Mr.  Reid's  machine,  of  which  our  engraving  is  a  sectional  elevation, 
the  printing  surface  of  zinc  is  in  the  form  of  a  cylinder,  upon  which  the 
pattern  is  produced  in  the  ordinary  way  of  zincographic  printing  with 
plates.  The  zinc  roller  revolves  in  contact  with  a  counter-pressure  roller, 
and  the  fabric  to  be  printed  passes  between  the  two.  The  main  framing 
of  the  machine  consists  of  the  two  cast-iron  side  standards,  a,  bolted  down 
to  the  flooring  by  base  flanges,  and  connected  together  by  the  cast-iron 
cross-head,  b,  and  tie-rods,  c.  The  upper  vertical  portions  of  the  side 
standards,  A,  are  slotted,  to  receive  the  bearings  of  the  printing  roller,  f, 
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aud  the  counter-pressure  roller,  g.  The  bearings  of  the  counter-pressure 
roller  are  connected  to  the  pressure  bar,  H,  which  is  made  to  slide  in  the 
slot  formed  in  the  side  standards,  A.  In  the  centre  of  the  top  of  the 
pressure  bar,  h,  is  fitted  the  screw-spindle,  i,  which  turns  loosely  in  a 
socket  in  the  pressure  bar,  and  is  provided  with  a  hand- wheel,  J,  for  the 
purpose  of  turning  it.  This  screw-spindle,  i,  works  in  an  internally 
screwed  sliding  piece,  k,  capable  of  moving  vertically  in  a  socket  in  the 
cross-head,  b.  The  sliding  piece,  k,  is  acted  upon  by  the  lever,  l,  formed 
with  an  eccentric  head,  so  as,  on  being  turned  to  either  side,  to  depress  the 
sliding  piece,  k,  with  the  details  connected  to  it.  On  being  released  from 
the  action  of  the  lever,  l,  the  sliding  piece,  k,  is  raised  by  the  reaction  of 
a  blade-spring,  m,  bolted  to  pendant  pillars,  which  pillars  are  bolted  to  the 
cross-head,  b.  The  screw,  i,  is  for  the  purpose  of  adjusting  the  pressure 
between  the  rollers,  F  and  G,  whilst  the  lever,  l,  serves  to  bring  the  upper 
roller,  g,  into  contact  or  take  it  out  of  contact  with  the  roller,  p,  as  may  be 
required.  The  printing 
roller,  f,  is  made  with  a 
smooth  surface  of  zinc  or 
composition  metal,  and 
the  design  to  be  printed 
is  produced  upon  it  in  the 
ordinary  manner  in  use 
in  zincographic  printing. 
The  fabric  to  be  printed 
is  wound  upon  a  roller,  o, 
carried  in  slightly  in- 
clined slots  in  brackets,  p, 
bolted  to  the  side  stan- 
dards, a.  The  roller,  o, 
rests  upon  a  guide  and 
friction  roller,  q,  the  spin- 
dle of  which  carries  a 
pulley,  driven  by  a  belt, 
s,  from  a  pulley  upon 
the  spindle  of  the  print- 
ing roller,  p ;  these  pul- 


leys being  arranged  so  that  the  surface  velocity  of  the  roller,  Q,  shall  be 
precisely  the  same  as  that  of  the  roller,  p.  The  roller,  Q,  acts  frictionally 
upon  the  roller,  o,  which  may  be  weighted  if  necessary,  and  causes  this 
roller  to  unwind  the  fabric  passing  over  the  roller,  q,  down  to  the  pressure 
roller,  g.  The  fabric  passes  below  this  roller,  o,  and  between  it  and  the 
printing  roller,  r,  receiving  the  impression  from  the  latter  during  such 
passage ;  and  it  is  carried  up  on  the  opposite  side  to  a  guide  roller,  u, 
carried  in  brackets,  v,  bolted  to  the  standards,  a,  and  having  above  it  the 
taking-up  roller,  w,  upon  which  the  fabric  is  finally  wound  up  in  its 
printed  state.  The  rollers,  u  and  w,  are  arranged  in  a  manner  precisely 
similar  to  that  of  the  delivering  rollers,  o,  Q,  on  the  opposite  side ;  the 
roller,  u,  being  driven  by  a  belt,  x,  from  the  pulley,  t,  passing  over  a 
pulley  on  the  overhanging  end  of  its  spindle.  By  these  means,  the  fabric 
is  passed  through  the  machine  in  a  manner  free  from  all  tractive  strain. 
The  printing  cylinder,  f,  receives  the  damping  required  before  being 
inked,  by  means  of  an  endles3  blanket,  z,  carried  by  upper  and  lower 
rollers,  a  h.  The  lower  roller,  b,  is  partially  immersed  in  water  contained 
in  a  trough,  c,  carried  by  a  shelf-shaped  casting,  d,  bolted  to  the  side  stan- 
dards, a.  The  upper  roller,  a,  is  carried  in  bearings  in  slotted  brackets, 
e,  bolted  to  the  side  standards,  A,  and  the  contact  pressure  of  the  roller 
against  the  printing  roller,  F,  is  regulated  by  screws,/;  so  that  the  degree 
of  moisture  communicated  to  the  roller,  F,  may  be  at  all  times  nicely 
adjusted.  The  upper  roller,  a,  may  be  driven  from  the  printing  roller,  p, 
by  mean3  of  a  spur-wheel  and  pinion,  not  shown  in  the  drawing.  The 
inking  details  are  carried  in  a  separate  frame,  consisting  of  two  side 


frames,  g,  connected  together  by  tie-rods,  h,  and  by  a  cross  piece,  i,  at 
the  front. 

This  frame  rests  upon  flanges,  j,  cast  upon  the  insides  of  the  side 
standards,  A,  to  which  flanges  it  is  held  down  by  bolts,  7c,  working  in 
short  slots  in  the  flanges,  to  allow  of  the  frame  being  shifted  in  or  out. 
The  frames,  g,  carry  bearings  for  five  ink  rollers,  I,  m,  n,o,p;  the  last, 
p,  of  which  revolves  in  the  trough,  q,  containing  the  ink.  The  roller,  o, 
is  placed  immediately  above  the  roller,  p,  the  two  being  held  in  the  same 
vertical  slots  in  the  frames,  g.  The  lower  roller,  p,  revolves  in  the 
direction  of  the  arrow,  and  the  pressure  of  the  roller,  o,  above,  which  may 
be  adjusted  by  means  of  screws,  or  weighted  levers,  regulates  the  supply 
of  ink.  The  lower  roller  imparts  the  ink  to  the  roller,  n,  which  is  in 
contact  with  it  on  the  descending  side ;  or  the  roller,  n,  may  be  made 
to  receive  the  ink  from  the  upper  roller,  o.  The  roller,  n,  communicates 
the  ink  to  the  roller,  m,  and  this  in  its  turn  communicates  it  to  the  roller, 
I,  which  last  imparts  it  to  the  printing  roller,  p.  The  ink  rollers,  I,  m  n, 
p,  are  adjusted  up  against  each  other  by  screws,  r,  acting  upon  their 
bearings ;  and  the  entire  frame  containing  the  inking  details  is  adjusted 
up  to  the  printing  roller,  f,  by  means  of  the  screw,  s,  turning  in  a  socket 
in  the  end  piece,  i,  and  actuated  by  means  of  the  hand  wheel,  t.  This 
screw  works  in  an  internally  screwed  sliding  piece,  u,  sliding  in  a  socket 
in  the  cross  bar,  v,  bolted  to  the  front  of  the  side  standards,  a.  The 
sliding  piece,  u,  is  pressed  backwards  by  the  eccentric  head  of  a  hand 
lever,  to,  and  is  pressed  forward  on  being  released  from  the  action  of  the 
hand  lever  by  a  blade  spring,  x,  abutting  against  brackets  or  flanges 
upon  the  insides  of  the  standards,  A.  With  these  arrangements,  the 
pressure  of  the  inking  roller,  I,  against  the  printing  roller,  F,  is  determined 
by  turning  the  screw,  s,  which  traverses  the  frame,  g,  backwards,  whilst 
a  means  is  afforded  in  the  eccentric  lever,  w,  of  putting  the  inking  rollers 
up  against  the  printing  roller,  or  of  withdrawing  them  instantaneously, 
as  required.  One  end  of  the  spindle  of  the  printing  cylinder,  f,  has 
keyed  upon  it  a  spur-wheel,  which  is  in  gear  with  a  pinion  on  the  spindle 
of  the  ink  roller,  I,  so  as  to  drive  this  last  at  the  same  surface  velocity 
at  which  the  printing  roller  revolves.  The  remainder  of  the  ink  rollers, 
m,  n,  o,  p,  revolve  by  frictional  contact  with  each  other,  and  with  the 
roller,  I,  or  they  may  be  connected  together  by  spur  gearing  for  the 
purpose  of  being  uniformly  driven.  The  spur-wheel  on  the  spindle  of 
the  printing  roller,  f,  is  also  in  gear  with  a  pinion  on  the  spindle  of  the 
counter-pressure  roller,  g,  above,  so  as  to  drive  this  last  with  a  surface 
velocity  equal  to  that  of  the  roller,  f. 


IMPROVEMENTS  IN  DYEING. 

J.  H.  Johnson,  Lincoln's-Lin-Fields,  and  Glasgow. — Patent  dated 
August  13,  1853. 

M.  Emile  Weber,  an  eminent  chemist  of  Mulhouse,  for  whom  this 
patent  has  been  taken  out  in  this  country,  aims  at  considerable  im- 
provement in  the  process  of  dyeing,  both  with  regard  to  the  time  occupied 
and  the  efficiency  of  the  result.  He  proposes  to  effect  this  by  causing 
the  dyeing  liquid  to  be  forced  through  the  material  to  be  dyed.  Our 
engraving  re- 
presents a  sec- 
tional elevation 
of  the  appara- 
tus designed  for 
carryingoutthe 
invention.  The 
dyeing  vessel, 
a  b  c  d,  is  of 
a  cylindrical  or 
other  conve- 
nient fovm,  and 
is  fitted  with  a 
perforated  dia- 
phragm, e  f,  a 
short  distance 
above  the  bot- 
tom of  the  ves- 
sel. The  ma- 
terial to  be  dyed 
is  placed  in  this 
vessel,  upon  the 
perforated  plate 
E  F,  being  held 
down,  and  com- 
pressed, if  necessary,  by  a  sliding  disc  or  plunger,  a  H.  This  disc,  G  H, 
is  also  perforated,  and  closely  fits  the  inside  of  the  vessel.     It  is  fixed  to 
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a  screw-spindle  provided  with  a  hand-wheel,  by  means  of  which  it  is 
raised  or  lowered.  The  dyeing  liquid  is  contained  in  a  vessel,  N,  into 
which  dips  the  suction  pipe,  p,  of  a  force-pump,  m,  the  discharge  pipe,  z, 
of  the  pump  entering  the  vessel,  a  b  o  d,  beneath  the  perforated  dia- 
phragm, e  p.  The  pump,  m,  takes  up  the  dyeing  liquid,  and  forces  it 
through  the  material  in  the  dyeing  vessel,  and  the  liquid  finally  returns 
by  the  pipe,  o,  to  the  vessel,  n.  The  dyeing  vessel  is  fitted  in  a  cast- 
iron  steam-chest,  r,  into  which  steam  is  introduced  to  preserve  a  sufficient 
degree  of  heat  for  the  dyeing  process.  The  vessel,  n,  is  also  enclosed  in 
a  steam-chest  for  the  same  purpose.  In  some  cases  the  pump  may  be 
dispensed  with,  the  dyeing  liquid  being  contained  in  a  closed  vessel  or 
boiler,  and  being  forced  through  the  material  to  be  dyed  by  the  direct 
pressure  of  the  steam  upon  its  surface.  The  same  apparatus  may  he 
employed  for  washing  textile  fabrics  and  materials,  water  being  substi- 
tuted for  the  dyeing  liquid,  and  its  action  will  be  found  to  be  very 
efficient.  Every  particle  of  the  material  placed  in  the  dyeing  vessel,  is 
subjected  to  the  action  of  the  strong  current  of  dyeing  liquid  or  washing 
water,  and  the  operation  is  gone  through  in  much  less  time  than  in  the 
ordinary  process,  thus  giving  rise  to  considerable  economy  in  fuel,  and 
at  the  same  time  producing  a  more  satisfactory  result. 

SAFETY  FLOATING  DRESS. 

J.  H.  Johnson,  Lincoln' s-Inn-Fields,  and  Glasgow. 
Patent  dated  October  1,   1853. 

This  aquatic  vestment  has  been  patented  in  this  country  on  behalf  of 

M.  Mazard,  the  inventor.  Our  en- 
graving represents  a  swimmer  in 
the  water,  and  with  the  dress  on.  It 
consists  of  a  body  piece,  A,  and  leg- 
gins  of  waterproof  material  in  one 
piece,  and  with  as  few  seams  as 
possible.  The  leggings  terminate  in 
boots,  b,  of  caoutchouc,  to  which 
leather  soles,  b,  are  attached.  Arms, 
c,  are  attached  to  the  body  of  the 
dress,  and  these  terminate  in  gloves. 
All  the  parts  are  joined  together,  so 
as  to  prevent  the  slightest  ingress  of 
water,  and  the  only  opening  is  at  the 
neck,  d,  which  is  made  sufficiently 
large  for  the  entrance  of  the  wearer, 
it  being  drawn  as  close  as  possible 
by  a  string,  d,  after  the  dress  is  put 
on.  Increased  buoyancy  is  obtained 
by  the  addition  of  a  zone  or  belt,  e, 
of  waterproof  material,  which  is 
made  to  contain  a  quantity  of  carded 
cotton-wool.  This  material  is  em- 
ployed on  account  of  its  peculiar 
properties,  as  it  will  not  lose  its 
buoyant  power,  or  be  saturated  with 
water,  even  should  the  covering  be 
accidently  ruptured.  The  zone  is 
formed  of  greater  bulk  before  and 
behind,  the  sides  being  flat,  so  as  not 
to  impede  the  action  of  the  arms. 
This  dress  secures  perfect  safety,  whether  the  wearer  is  a  swimmer  or 
not,  and  he  may  remain  in  the  water  for  a  lengthened  period  without 
wetting  so  much  as  his  clothes,  over  which  the  floating  dress  may  be 


FOUNDATIONS  OF  HOUSES. 

G.  Bir.D,   Glasgow. — Patent  dated  February  11,   1854. 

Mr.  Bird  here  provides  a  means  of  obtaining  secure,  dry,  and  imper- 
meable substructures  or  foundations  in  buildings  of  various  kinds,  by 
the  use  or  application  of  asphalte,  or  asphaltic  compositions.  When  the 
foundation  trenches  are  prepared,  the  bottom  is  laid  with  a  mixture  of 
asphalte,  or  asphaltic  composition,  and  broken  stone,  slag,  shingle,  or 
other  similar  materials.  A  satisfactory  mode  of  laying  such  a  substruc- 
ture, is  that  of  first  making  the  substratum  perfectly  solid,  which  may 
be  done  by  ramming  the  grouud  firm,  or  by  the  modes  commonly  adopted 
where  the  ground  is  very  soft,  and  then  depositing  a  layer  of  the  stone 
or  slag,  of  from  four  to  six  inches  thick,  in  the  bottom,  and  afterwards 
pouring  the  melted  asphalte  through  this  layer.  This  compound  layer 
becomes  perfectly  solid  when  cool,  binding  together  in  one  mass  the 


whole  of  the  foundation,  and  furnishing  a  strong  support  to  the  super- 
structure. The  two  materials  may  be  thus  alternated,  until  a  sufficient 
thickness  of  substructure  is  obtained.  This  foundation  effectually  pre- 
cludes the  upward  striking  of  damp,  or  the  burrowing  of  animals,  whilst 
it  adds  to  the  fivmness  and  stability  of  the  superstructure.  By  another 
mode,  such  substructures  may  be  formed  in  blocks  "or  solid  masses  for 
conveyance  to  the  site  of  the  building,  the  blocks  or  masses,  when  laid 
in  position,  being  cemented  or  joined  together  by  asphaltic  composition, 
or  being  otherwise  combined.  Instead  of  using  asphaltic  compositions, 
or  mixtures  wherein  real  asphalte  is  an  ingredient,  any  pitchy  or  resi- 
nous matters  may  be  employed  on  the  asphaltic  principle. 

In  practice,  the  asphaltic  foundations  may  be  laid  either  with  or  with- 
out other  substratum.  When  laid  entirely  of  asphalte,  the  thickness  of 
such  asphaltic  material  is  intended  to  be  from  one  to  two  feet,  according 
to  the  nature  of  the  soil  and  the  weight  of  the  superstructure  to  be  erected 
thereon.  If  stone  foundation  blocks  are  used  in  combination  with  the 
asphaltic  base,  a  single  layer  of  the  asphaltic  material  will  usually  be 
sufficient,  the  foundation  blocks  being  then  laid  upon  the  asphaltic  layer ; 
or,  if  concrete  is  used,  a  layer  of  asphalte  may  be  deposited  upon  the 
concrete. 


Fig.  l. 


STEAM- HEATED  CLAY  STILL. 

Ralph  Listee,  Scotsu-ood,  Newcistle. — Patent  dated  January  11,  1854. 

Mr.  Lister's  still  is  of  clay  or  other  fictile  material,  such,  for  example, 
as  is  used  in  the  manufacture  of  bleaching  powder.  The  improvement 
consists  in  the  forming  a  worm,  or 
spiral  channel,  in  the  body  ma- 
terial of  the  still  sides,  so  that 
steam,  or  other  artificial  heat, 
may  be  passed  through  such 
spiral  thoroughfare  to  afford  the 
necessary  heating  power.  Fig.  1 
is  a  transverse  vertical  section  of 
such  a  still,  showing  the  manga- 
nese shelf  therein  ;  fig.  2  is  a  plan 
of  the  still.  The  steam  is  admitted 
by  the  upper  branch,  a,  where  it 
enters  the  top  coil  in  the  still 
body.  After  winding  along  all  the 
convolutions  of  the  thoroughfare,  ^ 
the  current  finally  reaches  the  " 
bottom  of  the  still,  which  it  heats 
by  passing  through  the  straight 
and  curved  passages  represented 
by  dotted  lines  in  the  plan.  From 
these  passages,  the  current  flows 
away  by  tho  bottom  branch,  b. 


RAILWAY  AND  ALARM  SIGNALS. 

Captain  J.  Norton,  Cork. — Patent  dated  January  19,  1854. 

Captain  Norton,  with  whose  numerous  inventions,  connected  with 
artillery  and  warlike  projectiles,  we  have  already  made  our  readers 
acquainted,  has  turned  his  attention,  with  equal  success,  to  several  con- 
trivances for  danger  signals,  and  for  effecting  communications  between 
different  parts  of  railway  trains.  According  to  Captain  Norton's  system, 
the  guard,  or  other  official,  who  is  to  make  the  signals,  is  supplied  with 
a  crossbow,  or  other  similar  impulsive  apparatus,  as  well  as  with  a  num- 
ber of  explosive  missiles  or  projectiles  of  a  peculiar  kind.  These  pro- 
jectiles, or  shot,  are  composed  of  tubes  of  stiff  paper,  thin  sheet  iron,  or 
other  suitable  material — the  paper,  or  case  material  in  each,  being  suffi- 
ciently rigid  to  withstand  the  effect  of  the  shock  of  the  crossbow  in  firing. 
This  tubular  case  is  filled  with  Hall's  gunpowder,  or  other  explosive 
agent;  such,  for  example,  as  is  used  in  Captain  Norton's  fog  signals — 
that  is,  chlorate  of  potash,  and  sulphuret  of  antimony.  This  forms  what 
may  be  termed  a  charged  arrow,  and  its  heel,  or  the  part  next  the  bow- 
string, has  one  or  two  heads  of  Bell's  lucifers,  or  other  frictional  ex- 
plosive matter  attached.  With  this  arrangement,  when  the  shot  or  arrow 
is  discharged,  the  friction  generated  during  its  passage  along  the  bow 
shaft,  or  stock,  ignites  a  fuse  composition,  or  frictioually  explosive  con- 
trivance, communicating  with  the  exploding  charge.  In  this  way  the 
guard  can  shoot  his  signal  in  the  direction  of  the  engine-driver — the  ex- 
plosion being  made  to  occur  at  any  determined  distance  in  front  of  the 
driver — so  as  to  command  his  attention  in  the  most  peremptory  manner, 
by  a  mimic  display  of  lightning  and  thunder;  or  the  composition  in  the 
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case  may  be  such  as  bums  comparatively  slowly,  so  as  to  continue  during 
the  entire  flight  of  the  arrow.  A  few  grains  of  coarse  emery  powder  are 
attached  by  means  of  glue  or  gum  to  the  front  part  of  the  crossbow  stock, 
to  cause  the  certain  iguition  of  the  fuse  composition, 

Our  engraving  represents  one  of  Captain  Norton's  signal  arrows,  in 
which  we  have  combined  two  of  his  contrivances  for  attracting  the  atten- 
tion of  the  parties  near  whom  the  arrow  is  made  to  take  its  flight.  The 
arrow  consists  of  a  shaft,  a,  of  wood,  of  any  convenient  dimensions,  and 
having  a  metal  head,  b,  fixed  at  its  point,  or  front  end.  This  head  is 
constructed  on  the  principle  of  the  well-known  whistling  arrow  used  by 
the  Malays,  and  has  holes  formed  in  its  sides  in  such  a  manner  as  to 
cause  a  shrill  whistle,  which  is  produced  by  the  action  of  the  air  upon 
the  arrow's  rushing  through  it.  This  arrow  is  a  very  efficient  signal 
missile,  without  the  addition  of  any  explosive  contrivance.  The  explo- 
live  contrivance,  when  used,  consists  of  a  case,  c,  made  of  stiff  paper,  or 


other  suitable  material.  This  case  is  charged  with  an  explosive  com- 
position, the  firing  of  which  attracts  the  attention  of  the  engine-driver. 
The  explosive  or  burning  charge  may  be  ignited  in  various  ways,  as,  for 
example,  by  ordinary  lucifer  matches  fixed  as  at  d,  on  the  under  side  of 
the  case,  c,  at  the  end.  The  matches  are  ignited  by  the  frictional  rub- 
bing of  the  arrow  along  the  barrel  of  the  crossbow ;  the  barrel  being 
made  rough  by  means  of  a  little  emery,  or  other  powder,  glued  or  gummed 
to  it.  The  matches,  b,  being  igDited,  communicates  their  fire  to  the 
charge  within  by  means  of  the  touch  paper,  e,  which  closes  the  end  of 
the  case.  Instead  of  the  matches,  d,  frictional  fusees,  or  vesuvians,  such 
as  are  used  for  lighting  cigars,  may  be  employed,  being  arranged  in 
any  convenient  manner  so  as  to  ignite  the  charge.  The  case,  c,  con- 
taining the  explosive  composition  may  be  fitted  to  either  end  of  the  arrow 
shaft,  a.  Another  contrivance  for  exploding  the  charge,  consists  of  a 
number  of  heads  of  lucifer  matches,  covered  by  an  envelope  of  thin  gutta 
percha,  or  other  suitable  material,  and  fitted  on  the  front  end  of  the  case, 
c,  containing  the  explosive  composition ;  this  being,  in  such  case,  on  the 
front  end  of  the  arrow.  The  bag  is  attached  in  such  a  manner  as  to 
ignite  the  explosive  composition  when  the  lucifer  heads  take  fire,  as  will 
be  the  case  on  the  contrivance  striking  anything  so  as  to  rub  or  crush 
the  lucifer  heads  together.  This  contrivance  may  be  prepared  separately, 
and  be  attached  to  the  missile  only  when  required  for  immediate  use. 
The  whistling  arrow  head,  b,  is  in  the  form  of  a  cylindro-conoidal  missile 
for  rifles,  the  arrow  shaft,  a,  being  fitted  into  the  base  of  the  head,  B. 
The  signal  missile,  b,  may  be  fired  from  a  rifle,  in  which  case  the  arrow 
shaft,  A,  is  dispensed  with,  or  becomes  a  short  "  sabot"  for  filling  the  bore 
of  the  rifle.  If  the  rifle  is  loaded  at  the  breech,  a  cylindrical  sabot 
may  be  used,  as  it  will  shape  itself  to  the  rifle  grooves  on  being  discharged ; 
but  if  the  rifle  is  loaded  at  the  muzzle,  the  sabot  must  be  shaped  to  fit 
|  the  rifle  grooves.  These  signal  missiles  may  be  discharged  in  various 
ways.  Thus,  the  exploding  arrow  may  be  discharged  from  a  crossbow, 
or  from  the  "  arbalist,"  with  caoutchouc  springs  lately  introduced  by  Mr. 
Hodges.  The  short  whistling  missiles  may  be  discharged  from  rifles  or 
muskets,  or  from  small  mortars  made  for  the  purpose.  When  it  is 
required  to  discharge  a  number  of  such  signal  missiles  in  rapid  succession, 
Captain  Norton  employs  the  following  simple  plan.  He  fits  a  number  of 
the  missiles  with  suitable  percussion  cartridges,  the  percussion  contriv- 
ance being  at  the  heel  or  back  of  the  cartridge.  Then  taking  a  musket  or 
rifle,  in  the  barrel  of  which  the  missile  will  fit  very  loosely,  and  placing 
it  at  a  convenient  inclination,  he  drops  the  missiles  down  the  barrel.  On 
reaching  the  breech,  the  percussion  will  ignite  the  cartridge,  and  dis- 
charge the  missile.  A  plain  gun  barrel,  without  either  touch-hole  or 
lock,  will  answer  perfectly  for  thus  discharging  signal  missiles ;  and  the 
plan  admits  of  great  rapidity  in  loading  and  discharging,  these  two 
operations  being  produced  by  one  and  the  same  action. 


half  the  work,  without  the  tables,  is  exclusively  devoted  to  the  theoretical 
investigation  of  the  rules  given  in  the  first  part.  Such  a  work  is  capable 
of  being  made  of  great  utility,  and  Mr.  Hann's  talent  has  been  well 
directed  to  this  matter.  At  the  end  of  the  work  are  various  useful  tables, 
such  as  parallel-motion  tables,  tables  of  friction  of  plane  surfaces,  and 
table  of  natural  versed  sines. 


EEVIEWS  OF  NEW  BOOKS. 


The  Steam -Exgixe  foe  Practical  Men:  containing  a  Theoretical 
Investigation  of  the  various  Eules  given  in  the  Work,  and  several 
useful  Tables.  Jointly  written  by  James  Hann,  Mathematical  Mas- 
ter of  King's  College  School,  London,  and  Placido  and  Justo  Gener, 
Civil  Engineers.     London :  1854. 

This  work,  consisting  of  240  pages,  is  divided  into  two  parts :  the 
first — the  practical  part — contains  only  rules  and  their  immediate  appli- 
cation, without  a  single  formula;  the  second,  which  is  rather  more  than 


Dictioxnaire  Technologique,  Francais-Akglais-Allemand.  Par  MM. 
Tolhausen  freres  et  Gardissal,  Ingenieurs  civils.  Premiere  Partie. 
Paris :  chez  les  Auteurs,  Boulevard  St.  Martin  29.  Loudon :  16  Castle 
Street,  Holborn. 

This  is  the  first  part  of  a  publication  likely  to  be  of  great  use  to  those 
persons  whose  duty  it  is  to  peruse  foreign  patents  and  their  specifications. 
It  gives  the  meanings,  in  three  languages,  of  those  peculiar  technical 
terms  used  in  the  industrial  arts,  which  are  not  to 
be  found  in  the  common  dictionaries.  Of  such  a 
work  we  ourselves  have  often  felt  the  need.  In 
the  part  now  before  us,  French  technical  terms  are 
explained  in  alphabetical  order,  by  English  and 
German  interpretations.  If  the  work  is  carried  on  in  the  excellent 
manner  in  which  it  has  been  commenced,  it  will  obtain  a  deservedly 
high  position  as  a  book  of  reference. 


CORRESPONDENCE. 


SCEEW  PROPELLER  SHAFT  THRUST  BEARING. 

I  have  devised,  and  now  transmit  to  you  for  publication,  a  design  for 
a  bearing  to  receive  the  end  thrust  of  the  propeller  shaft  in  screw 
steamers.  I  shall  be  glad 
to  see  it  in  the  pages  of  the 
Practical  Mechanic's  Journal. 
Fig.  1  is  a  sectional  plan  of 
the  arrangement ;  and  fig.  2 
is  a  partially  sectional  end 
elevation.  The  plan  is  a 
modification  of  the  collar 
system  of  bearing  at  present 
in  use.  The  screw-shaft,  a, 
has  formed  upon  it  a  series 
of  collars  or  shoulders,  turned 
to  a  bevil  on  the  frictional 
working  faces,  or  on  the 
side  furthest  from  the  pro- 
peller, whilst  the  opposite 
sides  are  square  shoulders. 
A  corresponding  series  of 
brass  blocks,  or  blocks  of 
other  metal  suitable  for  bear- 
ings, are  cast  separately,  and  arranged  to  fit  the  bevil  of  the  collars; 
and  behind  the  blocks  there  is  a  plate,  b,  by  which  the  whole  of  the 
blocks  are  forced  up,  as  the  faces  wear,  screws  or  cotters,  c,  being  arranged 
to  act  on  the  backs  of  the  plates,  b,  for  this  purpose. 

When  the  blocks  are  worn  down  to  the  body  of  the  shaft,  they  are 
drawn  back  to  their   original 
position ;    the   packing,   d,   is 
taken  out,  and  a  thinner  one 
is  substituted  for  it.     At  the 
same  time,  a  packing  of  a  size 
equal  to  the  difference  between 
the    thickness    of    these   two 
packings  is  put  in  between  the 
blocks,  E,  and  the  middle  rib  of 
the  box,  F.      In  this  condition 
the  blocks  are  again  ready  for  /g> 
wear,  and  the  operation  may  be  |* 
repeated  until  the  blocks  are1^ 
worn  away. 

This  arrangement  is  especially  adapted  for  propeller  shafts  which  are 
driven  direct  from  the  engine  crank-shaft,  where,  of  course,  the  shaft 
must  not  have  the  slightest  play  fore  and  aft.  This  plan  provides  for  all 
fore  and  aft  wear.  The  six  collars,  all  turned  the  same  way,  are  intended 
to  receive  the  thrust  when  the  engines  are  turning  ahead ;  the  other  two 
reversed  collars  are  for  the  stern-way  action. 

Hull,  August,  1854.  Elias  Barlow. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


ROYAL  INSTITUTION. 

Friday,  April  28. 

Sir  Charles  Fellows,  V.P.,  in  ttie  Chair. 

Professor  E.  Forbes,  "  On  the  Manifestation  of  Polarity  in  the  Distribution  of 
Organized  Beings  in  Time."  This  was  very  essentially  connected  with  the  other 
animal  discourses  which  Mr.  Forbes  has  given  at  this  Institution.  It  would  seem 
that  he  was  all  along  working  out  some  comprehensive  theory  on  the  subject  of  the 
status  of  animal  life  on  the  earth,  from  its  first  recorded  appearance  to  the  present 
time.  After  enlarging  on  previous  lectures  upon  the  distribution  of  organic  beings 
in  Space  and  in  Time,  and  after  bringing  forward  some  singular  discoveries  relating 
to  the  laws  of  such  distribution,  he  has  now  taken  an  advanced  step.  He  explained 
his  views  relating  to  what  he  terms  the  manifestation  of  polarity  in  the  distribution 
of  organic  beings  in  time.  With  affinity,  analogy,  and  representation,  science  is 
pretty  well  aquainted;  but,  with  regard  to  this  peculiar  polarity,  it  had  neither  been 
observed  nor  sought  for.  The  term  had  been  employed  by  the  Swedish  botanist 
Fries,  and  other  naturalists  have  made  use  of  it  to  signify  a  manifestation  of  force 
of  development  at  opposite  poles  of  an  ideal  sphere.  This  is  very  different  from 
divergence  and  from  antagonism.  It  represents  the  relation  of  opposition  or  pro- 
gression in  opposite  directions  of  the  animal  and  vegetable  series,  the  meeting 
point  of  both  being  at  the  point  of  lowest  development  of  each,  where  the  animal 
and  vegetable  natures  are  almost  confounded,  whilst  the  strongest  manifestations 
of  each  are  in  the  highest  animals  and  the  lowest  vegetables — in  other  words,  at 
opposite  poles  of  the  sphere  of  organized  being.  After  noticing  the  many  and  con- 
flicting theories  and  hypotheses  which  have  been  hazarded  with  regard  to  the 
distribution  of  life  in  geological  time,  he  stated  himself  to  have  felt  persuaded  that 
the  simple  and  unquestionable  phenomena  of  substitution  of  groups  by  representa- 
tive groups,  manifested  in  the  arrangement  of  the  faunas  and  floras  of  all  geological 
epochs,  and  comparable  with  like  phenomena  exhibited  by  the  geographical  distri- 
bution of  existing  organized  beings,  would  prove  sufficient  for  the  explanation  of  all 
the  appearances  that  have  suggested  such  speculations — some  purely  hypothetical, 
some  fairly  theoretical,  as  those  just  indicated.  But  none  of  these  explanations 
meets  the  full  truth.  The  various  theories  concerning  progression,  development,  &c., 
have  all  originated  in  the  obscure  perception  and  imperfect  interpretation  of  the  work- 
ings of  some  great  law  in  the  distribution  of  organic  beings  in  time.  It  is,  therefore, 
no  longer  possible,  in  the  face  of  palaenntological  evidence,  to  hold  any  of  the  notions 
cited.  It  is  customary  to  group  geological  epochs  under  three  great  sections — the 
Palaeozoic,  or  oldest ;  the  Mesozoic,  or  middle ;  and  the  Cainozoic,  or  newest,  more 
commonly  called  the  Tertiary.  Regarding  the  faunas  and  floras  of  these,  there  is 
a  far  stronger  affinity  between  the  mesozoic  and  tertiary  epochs,  than  between  the 
mesozoic  and  palaeozoic.  For  this  reason,  Professor  Forbes  proposed  to  denominate 
the  sum  of  the  epochs  after  the  palaeozoic  by  the  name  of  Neozoic.  The  manifesta- 
tion of  generic  types  during  each,  exhibits  striking  and  contrasting  phenomena. 
The  maximum  development  of  generic  types  during  the  palaeozoic  period  was  during 
its  earlier  epochs;  that  during  the  neozoic  period,  towards  its  later  epochs.  Po- 
larity in  time  is  named  for  want  of  a  better  phrase ;  but  this  polarity,  or  arrange- 
ment in  opposite  directions,  with  a  development  of  intensity  towards  the  extremes 
of  each,  is  itself,  if  the  lecturer  was  right  in  his  speculations,  an  attribute,  or  regu- 
lating law  of  the  scheme  of  creation  ;  therefore,  strictly  speaking,  independent  of 
the  notion  of  time,  though  perceptible  by  our  minds  only  in  connection  with  it. 
This  speculation  must  be  received  only  as  a  suggestion.  It  is  subject  to  much 
misrepresentation,  and  liable  to  be  misunderstood,  and  more  so  as  it  has  yet  to  be 
fully  demonstrated.  It  was,  nevertheless,  stated  to  be  based  upon  the  results  of 
investigations  of  no  small  extent.  The  lecturer  gave  it  out  as  an  hypothesis  only, 
but  one  of  its  class  which  holds  out  a  prospect  of  eliminating  the  germs  of  truth 
contained  in  the  conflicting  theories  at  present  more  or  less  in  vogue,  and  the  only 
one  with  which  the  presence  of  species  of  any  group  of  organized  beings  at  any 
geological  epoch  will  not  disagree. 

Friday,  May  5. 

The  Rev.  John  Barlow  in  the  Chair. 

Henry  M.  Noad,  Esq.,  Ph.  D.,  "  On  the  Manufacture  of  Iron."  This  subject 
usually  claims  so  much  of  our  space,  and  having,  not  long  since,  entered  upon  the 
matter  by  reporting  similar  lectures,  we  can  do  no  more  than  simply  to  state  the 
topics  discoursed  upon  by  Dr.  Noad.  He  first  exhibited  and  described  the  several 
known  ores — the  specular,  oligistic,  and  micareous;  the  hydrated  oxide,  or  brown 
haematite ;  the  adamantine,  or  magnetic  iron  ore,  and  the  carbonites.  After  no- 
ticing, at  length,  the  ironstone  of  the  coal  formations,  and  particularly  the  oolitic 
ironstones  of  Northamptonshire,  he  proceeded  to  show  the  treatment  of  the  coal 
measure  ironstone.  He  als:  described  very  fully  the  blast  furnace — first  introduced, 
about  twenty-five  years  ago,  by  our  countryman,  Mr.  Ncilson,  at  the  Clyde  Iron 
Works.  The  importance  of  the  results  obtained  by  means  of  it  has  been  most 
signal,  having,  in  many  cases,  enabled  manufacturers  to  increase  their  weekly  pro- 
duction of  iron  50  per  cent.,  and  to  produce  a  better  sort  of  cast-iron  from  inferior 
materials.  It  has  effected  a  great  saving  of  fuel,  and  has  been  the  means  by 
which  our  Scotch  ironmasters  are  enabled  to  smelt  alone,  and  with  coal,  the  black- 
band  ironstone  discovered  by  Mr.  Mushet  in  1801.  The  lecturer  concluded  with 
some  observations  upon  the  theory  of  the  blast  furnace,  referring  to  the  results  of 
the  experiments  made  by  M.  Ebelman  and  Professors  Bunsen  and  Playfair. 


Friday,  May  12. 
Sir  Henry'  Holland,  Bart.,  in  TnE  Chair. 

Thomas  Huxley,  Esq.,  F.R.S.,  "  On  the  Common  Plan  of  Animal  Forms."  The 
variety  of  forms  of  animals  is  best  realised,  perhaps,  by  reflecting  that  there  are 
certainly  200,000  species,  and  that  each  species  is,  in  its  zoological  dignity,  not 
the  equivalent  of  a  family  or  a  nation  of  men  merely,  but  of  the  whole  human 
race.  It  would  be  hopeless,  therefore,  to  attempt  to  gain  a  knowledge  of  these 
forms,  if  it  were  not  possible  to  discover  points  of  similarity  among  large  numbers 
of  them,  and  to  classify  them  into  groups,  one  member  of  which  might  be  taken  to 
represent  the  whole.  A  rough  practical  classification,  based  on  obvious  resem- 
blances, is  as  old  as  language  itself;  and  the  whole  purpose  of  zoology  and  com- 
parative anatomy  has  consisted  chiefly  in  giving  greater  exactness  to  the  definition 
and  expression  of  these  intuitive  perceptions  of  resemblance.  The  lecturer  pro- 
ceeded to  show  how  the  celebrated  Camper  illustrated  these  resemblances  of  the 
organs  of  animals,  by  drawing  the  arm  of  a  man,  and  then  by  merely  altering  the 
proportions  of  the  constituent  parts,  converting  it  into  a  bird's  wing,  a  horse's  fore- 
leg, &e.  Organs  which  can  in  this  way  be  shown  to  grade  into  one  another,  are 
said  to  be  the  same  organs,  or,  in  anatomical  phraseology,  are  homologous ;  and  by 
thus  working  out  the  homologies  of  all  the  organs  of  the  vertebrate  class — Geoffroi, 
Oken,  and  Owen — to  the  last  of  whom  we  are  indebted  for,  by  far,  the  most  elabo- 
rate and  logical  development  of  the  doctrine — have  demonstrated  the  homology  of 
all  the  parts  of  the  vertebrata,  or,  in  other  words,  that  there  is  a  common  plan 
upon  which  all  those  animals  which  possess  back-bones  are  constructed.  The 
common  plan,  in  like  manner,  was  shown,  illustrated  with  drawings,  with  regard 
to  the  annulosa,  as  deduced  from  the  investigation  of  Savigny,  Audouin,  Milne, 
Edwards,  and  Newport.  The  lecturer  then  proceeded  to  illustrate  his  own  dis- 
coveries with  regard  to  such  a  common  plan  as  it  affected  the  molluscs,  and 
explained  in  what  way  the  "  archetypal  mollusc"  is  modified  in  the  Lamellibranchs, 
Brachiopoda,  Tunicata,  and  Polyzoa.  Are,  then,  all  these  common  plans  identical 
or  not?  The  method  of  the  insensible  gradation  in  form,  will  not  help  us  in  the 
investigation  necessary  to  eliminate  an  answer ;  for  the  vertebrate,  annulose,  and 
molluscan  plans  are  sharply  and  distinctly  marked  off  from  one  another  by  very 
definite  characters.  Von  Bar  has  shown  in  his  masterly  essays,  published  twenty- 
five  years  ago,  that  though  the  common  plans  of  the  adult  forms  of  the  great 
classes  are  not  identical,  yet  they  start  in  the  course  of  their  development  from  the 
same  point,  and  the  whole  tendency  of  modern  research  is  to  confirm  his  conclusion. 
An  insect  is  not  a  vertebrate  animal,  nor  are  its  legs  free  ribs.  A  cuttle-fish  is 
not  a  vertebrate  animal  doubled  up.  But  there  was  a  period  in  the  development 
of  each,  when  insect,  cuttle-fish,  and  vertebrate  were  uudistinguishable,  and  had  a 
common  plan. 

Friday,  May  19. 
W.  R.  Grove,  Esq.,  in  the  Chair. 

Professor  Tyndall,  "  On  some  Phenomena  connected  with  the  Motion  of  Liquids." 
The  lecturer  commenced  by  referring  to  certain  phenomena  exhibited  by  liquids, 
and  at  variance  with  our  commonly  received  notions  as  to  their  non-cohesive  char- 
acter. According  to  Donny,  when  the  air  has  been,  as  far  as  possible,  expelled 
from  water  by  persistent  boiling,  such  water  possesses  an  extraordinary  cohesive 
power,  sufficient,  indeed,  to  permit  of  its  being  heated  at  a  temperature  of  275°  Fahr. 
without  boiling.  The  adhesion  of  water,  thus  prepared,  to  the  surface  of  a  glass 
tube,  was  shown  experimentally ;  the  force  being  sufficient  to  sustain  a  column  of 
water  of  considerable  height.  The  contractile  force  of  a  soap-bubble  was  referred 
to,  and  the  lecturer  passed  on  to  the  exhibition  of  the  phenomena  resulting  from 
the  shock  of  two  opposing  liquid  veins.  In  this  case,  though  the  forces  are  in 
opposite  directions,  motion  is  not  annihilated ;  but  the  liquid,  as  first  shown  by 
Savart,  spreads  out  so  as  to  form  a  thin  transparent  film,  the  plane  of  which  is  at 
right  angles  to  the  direction  of  the  jets.  By  varyiug  the  pressure  on  one  side  or 
the  other,  or  by  making  the  jets  of  different  diameters,  the  plane  film  could  be  con- 
verted into  a  curved  one,  and  sometimes  actually  caused  to  close,  so  as  to  form  a 
pellucid  sack.  A  vein  was  caused  to  fall  vertically  upon  a  brass  disk  upwards  of 
three  inches  in  diameter.  The  liquid  spread  latterly  on  all  sides,  and  formed  an 
umbrella-shaped  pellicle  of  great  size  and  beauty.  With  a  disk  of  an  inch  in  dia- 
meter, a  pellicle  of  at  least  equal  magnitude  was  formed.  When  a  candle  was 
placed  underneath  the  curved  sheet  of  water,  a  very  singular  effect  was  produced. 
The  film  above  the  candle  was  instantly  dissipated,  and  on  moving  the  candle,  its 
motion  was  followed  by  a  corresponding  change  of  the  aqueous  surface.  On  turn- 
ing a  suitable  cock,  so  as  to  lessen  the  pressure,  the  curvature  of  the  film  became 
increased,  until,  finally,  the  molecular  action  of  the  water  caused  it  to  form  a  curve 
returning  upon  itself,  and  exhibiting  the  appearance  of  a  large  flask.  When  the 
film  completely  embraced  the  vertical  stem  which  supported  the  brass  disk,  a  change 
in  the  form  of  the  liquid  flask  was  observed.  The  latter  became  elongated,  and 
was  sometimes  divided  into  two  portions,  one  of  which  glided  down  the  vertical 
stem,  and  was  broken  at  its  base.  When  the  jet  was  projected  vertically  upwards, 
large  sheets  were  also  obtained.  The  jet  was  also  suffered  to  fall  into  small  hollow 
cones  of  various  apertures,  and  the  shape  of  the  liquid  sheet  received  thereby  some 
beautiful  modifications.  The  enclosed  sides  of  the  hollow  cone  gave  the  liquid  an 
ascending  motion,  which,  combined  with  the  action  of  gravity,  caused  the  film  to 
bend,  and  constitute  a  vase-shaped  surface  of  great  beauty.  The  lecturer  next 
referred  to  the  constitution  of  a  liquid  vein.  He  had  pointed  out,  some  years  ago, 
a  simple  mode  of  observing  this  constitution  by  means  of  the  electric  spark.  This 
method  corroborated  the  result  before  arrived  at  by  Savart — that  the  lower  portion 
of  a  liquid  vein  owes  its  turbidity  to  the  fact  of  the  mass  being  there  reduced  to 
drops,  although  the  quickness  with  which  they  succeed  each  other  gives  the 
j  eye  the  impression  of  continuity.      Savart's  last  experiments  on  this  subject  were 
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repeated.  A  tube  of  about  fire  feet  long,  and  two  inches  wide,  had  a  perforated 
brass  disk  fixed  at  its  lower  extremity.  The  tube  was  filled  with  water,  which, 
after  it  had  become  motionless,  was  permitted  to  issue  from  an  orifice  pierced  in 
the  centre  of  the  disk.  As  the  liquid  escaped,  it  gave  birth  to  a  succession  of 
musical  notes,  of  sufficient  intensity  to  be  distinctly  heard  throughout  the  theatre. 
That  these  notes  were  not  due  to  the  motion  imparted  to  the  air  by  the  descending 
drops  of  the  liquid  rein,  was  proved,  first,  by  intercepting  the  vein  in  its  continuous 
portion,  and,  secondly,  by  permitting  it  to  discharge  itself  into  a  vessel  containing 
water,  the  orifice  being  caused  to  dip  beneath  the  surface  of  the  water.  In  this 
case,  the  mass  of  liquid  was  continuous,  but  the  notes  were,  nevertheless,  produced, 
thus  showing  that  the  vibrations  which  produce  them  must  take  place  in  the  glass 
cylinder  itself — corroborating  the  conclusion  arrived  at  by  Savart  from  his  earliest 
experiments  on  this  subject.  The  lecturer  concluded  with  a  brilliant  experimental 
illustration  of  the  total  reflection  of  light  at  the  common  surface  of  two  media  of 
different  refractive  indices.  A  glass  tube,  three  quarters  of  an  inch  wide,  and  five 
inches  long,  was  fitted  into  one  of  the  sides  of  a  box.  The  side  of  the  box  opposite 
to  that  through  which  the  glass  tube  was  introduced  was  of  glass.  Behind  the 
box  was  placed  a  camera,  by  means  of  which  the  electric  light  could  be  condensed, 
and  caused  to  pass,  first  through  the  glass  back  of  the  box,  and  then  through  the 
tube  in  front,  so  as  to  form  a  white  disk  upon  a  screen  held  in  the  direct  path  of 
the  light.  "Water  was  adequately  supplied  to  the  box,  and  when  a  cock  was 
turned  so  as  to  permit  water  to  spout  from  the  tube,  the  light,  on  reaching  the 
limiting  surface  of  air  and  water,  was  totally  reflected,  and  seemed  to  be  washed 
downwards  by  the  descending  liquid,  the  latter  being  thereby  caused  to  present  a 
most  beautiful  illuminated  appearance. 

Friday,  Mat  2G. 
Sir  Henry  Holland,  Bart.,  in  the  Chair. 
C.  Brodie,  Esq.,  F.R.S.,  "  On  M.Iting  Points."  When  the  temperature  of  cer- 
tain substances  is  raised,  they  pass  successively  from  the  solid  to  the  fluid,  and 
from  the  fluid  to  the  gaseous  condition.  There  are  other  bodies  which,  by  elevation 
of  temperature,  undergo  a  transformation  of  a  different  kind.  Thus,  when  liquid 
phosphorus  is  heated  in  such  a  manner  that  its  change  into  the  gaseous  condition 
is  prevented,  at  a  certain  temperature  it  becomes  solid,  and  passes  into  a  red  modi- 
fication, called  an  allotropic  change.  The  melting  point  of  minerals  and  metals 
is  sometimes  difficult  to  determine.  Different  experimenters,  upon  the  melt- 
ing point  of  sulphur,  at  first  produced  anomalous  results ;  but  the  true  melting 
points  have  now  been  acertained.  There  are  some  remarkable  anomalies  in  melt- 
ing points.  Under  some  circumstances,  drops  of  sulphur  will  remain  in  the  liquid 
condition  at  a  temperature  far  below  the  true  point  of  solidification,  and  solidify 
instantaneously  when  touched.  The  same  is  the  case  with  phosphorus.  "Water 
contained  in  a  capillary  tube  may  be  immersed,  without  freezing,  in  a  mixture 
cooled  to  110°  C.  The  same  experiment  may  be  made  with  a  considerable  quantity 
of  water,  if  the  surface  be  protected  by  a  thin  layer  of  ether.  In  these  cases, 
the  water  instantly  freezes  by  agitation,  or  by  touching  the  surface  with  a  solid 
body.  Similar  observations  have  been  made  in  the  crystallization  of  certain  salts. 
A  solution  of  sulphate  of  soda,  heated  to  30"  or  40°  C.,  will  not  crystallize  on  cool- 
ing, provided  it  be  not  disturbed,  but  instantly  crystallizes  on  touching  the  surface 
with  a  wire.  There  is  also  a  difference  of  degree  in  this  property.  A  solution  of 
borax  will  remain  in  an  open  flask  in  the  supersaturated  condition,  and  crystallize 
only  on  violent  agitation.  The  analogy  was  pointed  out  between  the  sudden 
alteration  of  this  condition  by  agitation  and  contact,  and  the  decomposition  which 
many  chemical  substances — such  as  the  iodide  of  nitrogen — undergo  by  similar 
causes. 

Friday,  Jcne  2. 
Wm.  Robert  Grove,  Esq.,  Q.C.,  F.R.S.,  V.P.,  in  the  Chair. 

Dr.  E.  Frankland,  F.R.S.,  "  On  the  Dependence  of  the  Chemical  Properties  of 
Componnds  upon  the  Electrical  Character  of  their  Constituents."  The  lecturer 
first  directed  attention  to  the  remarkable  continuity  and  correlation  of  the  natural 
forces,  owing  to  which  the  philosopher,  seeking  to  eliminate  the  effects  legitimately 
due  to  each,  frequently  experienced  the  greatest  difficulty  in  separating  the  true 
results  of  a  single  force,  from  the  cognate  influence  of  other  forces.  Such  diffi- 
culties were  more  especially  encountered  in  the  manifestations  of  the  chemical  force 
or  chemical  affinity,  which  rarely  or  never  acted  singly  and  alone,  but  was  con- 
stantly accompanied,  modified,  and  controlled  by  collateral  forces,  which  alternately 
exalted,  depressed,  or  altogether  inverted  it.  After  noticing  Berthollet's  remarks 
upon  the  influence  of  cohesion  and  heat,  and  the  promulgation,  by  Davy,  of  his 
electro-chemical  theory,  founded  on  facts  obtained  in  the  course  of  his  own  magni- 
ficent discoveries,  the  lecturer  proceeded  to  explain  the  subsequent  theories  of 
Ampere  and  Berzelius.  All  these  theoretical  attempts  demonstrated  the  necessity 
for  much  further  research  before  the  known  phenomena  could  be  satisfactorily  in- 
terpreted ;  for  these  theories,  in  which  different  degrees  of  affinity  were  explained 
by  differences  in  the  degree  of  electrical  excitement,  have  been  proved  radically  de- 
fective by  the  remarkable  discovery  of  Faraday,  that  compounds,  whose  elements 
were  united  by  the  most  dissimilar  degrees  of  affinity,  required  equal  quantities  of 
electric  force  for  their  decomposition.  Such  defects,  iu  the  attempts  to  account  for 
chemical  phenomena  by  electrical  agency,  led  Dumas  and  other  chemists  to  reject 
entirely  the  idea  of  electro-chemical  combination.      Dumas  was  led  to  regard  a 

.  seal  compound  as  a  group  of  molecules  connected  by  a  single  force,  in  a  man- 
ner analogous  to  a  planetary  system,  and  the  chemical  character  of  a  compound 

ependetrt  upon  the  position  of  the  separate  molecules,  and  not  upon  their  in- 
dividual character.     The  lecturer  considered  that  this  beautiful  and  highly  poetical 

.  would  neither  have  received  such  an  extensive  adoption,  nor  have  been  the 
it  of  s'ich  numerous  and  brilliant  discoveries  in  tiie  organic  portion  of  the 
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science,  if  it  had  not  contained  a  profound  truth ;  he  nevertheless  conceived  that 
the  total  abnegation  of  the  influence  of  the  electrical  character  of  elements  upon 
the  chemical  properties  of  their  compounds,  implied  by  this  theory  of  type.-,  was 
directly  opposed  to  many  of  the  phenomena  of  chemical  combination,  which 
always  revealed  some  such  connection.  He  then  referred  to  numerous  instances, 
experimentally  illustrating  many  of  them,  and  went  on  to  remark  that  the  examples 
shown  seemed  to  prove  the  great  influence  of  the  electrical  character  of  elements 
upon  the  chemical  properties  of  their  compounds.  Further  study  also  revealed  the 
paramont  influence  of  molecular  structure,  which  modified  and  controlled  the  effects 
of  electrical  character,  and  limited  all  affinity,  however  heightened  by  electric 
induction.  To  this  effect  of  molecular  arrangement  was  no  doubt  to  be  attributed 
the  occurrence  of  some  apparent  anomalies,  which,  at  first  sight,  appeared  to  con- 
tradict the  general  law  which  had  been  suggested,  such  as  perchloric  acid,  biphos- 
phide  of  hydrogen,  &c.  The  object  of  the  discourse  was  merely  to  point  out  that, 
although  all  the  chemical  theories  hitherto  proposed  were  far  from  satisfactory,  yet 
that,  amongst  the  factors  of  chemical  action,  the  electrical  character  of  elements 
could  not  be  denied  a  place,  without  ignoring  and  leaving  unexplained  some  of  the 
most  remarkable  of  chemical  phenomena. 

Friday,  June  9. 
Sir  Henry  Holland,  Bart.,  in  the  Chair. 
Professor  Faraday,  D.C.L.,  F.R.S.,  "On  Magnetic  Hypotheses."  If  we  take  a 
bar  magnet  and  break  it  into  two,  we  obtain  two  magnets,  each  having  the  same 
properties  as  the  single  one.  If,  again,  we  break  these  two  each  into  two,  we 
obtain  four  having  identical  properties.  It  is  easy  to  imagine  a  process  of  breaking 
up  like  this,  until  we  come  to  a  particle  which  cannot  be  broken  again — an  atom, 
or  particle  of  matter,  as  it  is  called;  and  it  is  as  readily  conceivable  that  that  atom 
shall  be  endowed  with  like  properties  to  the  original  bar  magnet.  Now  all 
magnetic  theories  are  propounded  to  account  for  the  peculiar  phenomena  observed 
in  such  properties.  On  the  present  occasion,  reference  was  first  made  to  Colomb's 
investigations  of  mutual  magnetic  actions;  to  the  hypothesis  advanced  by 
him,  that  two  magnetic  fluids,  associated  with  the  matter  of  magnetic  bodies, 
would  account  for  all  the  phenomena ;  and  to  Poisson's  profound  mathematical 
investigation  into  the  sufficiency  of  the  hypothesis.  The  lecturer  next  adverted  to 
Oersted's  discovery  of  the  relation  of  common  magnetism  to  currents  of  electricity, 
whence  was  obtained  an  enormous  enlargement  of  the  scope  of  magnetic  force,  and 
of  our  knowledge  of  its  actions,  resulting  in  Ampere's  beautiful  investigations,  and 
his  hypothesis — sustained  by  the  highest  mathematical  investigation—  that  all 
magnetic  phenomena  are  due  to  currents  of  electricity  ;  and  that  in  such  bodies  as 
magnets,  iron,  nickel,  &c.,  the  atoms  or  particles  have  naturally  currents  of  elec- 
tricity running  round  them  in  one  direction,  about  what  may  be  considered  their 
equatorial  parts.  This  led  to  much  further  research,  and  nature  made  some  very 
singular  answers  to  experimental  inquiries.  Thus  Diamagnetism  was  discovered, 
in  which  actions  analogous  to  those  of  ordinary  magnetism  occurred  ;  but  with  the 
antithesis  of  attraction  for  repulsion,  and  repulsion  for  attraction.  So  extensive 
were  these  found  to  be,  that  it  was  discovered  that  whatever  bodies  were  not  mag- 
netic were  diamagnetic.  Thus  all  matter  was  brought  under  the  dominion  of  the 
magnetic  force,  whose  physical  mode  of  action  hypothesis  endeavours  to  account 
for.  De  La  Rive,  who,  the  lecturer  stated,  has  recently  most  carefully  examined 
the  various  hypotheses,  and  who,  as  an  experimentalist  and  discoverer,  has  the 
highest  right  to  enter  into  the  consideration  of  those  deep,  searching,  and  difficult 
inquiries,  after  recalling  the  various  phenomena  which  show  that  the  powers  con- 
cerned belong  to  the  particles  of  matter,  and  not  to  the  masses  merely  (the  former 
conferring  them  by  association  with  the  latter),  then  distinguishes  magnetic  action 
into  four  modes: — 1,  the  ordinary;  2,  the  diamagnetic;  3,  the  induction  of  cur- 
rents ;  4,  the  rotation  of  a  ray ;  and  points  out  that  any  acceptable  hypothesis 
ought  to  account  for  the  four  modes  of  action ;  and  the  lecturer  considered  it  ought 
to  agree  with,  if  not  account  for,  the  phenomena  of  electro-chemical  action  also. 
After  illustrating  by  diagrams  the  theory  suggested  by  De  La  Rive,  by  which  all 
the  phenomena  might  be  resolved  under  Ampere's  views,  and  the  details  of  which, 
without  such  diagrams,  would  here  be  useless,  Professor  Faraday  thought  that  the 
great  variety  of  these  hypotheses,  and  their  rapid  succession,  was  rather  a  proof  of 
weakness  than  of  strength  in  this  department  of  physical  knowledge,  and  that 
certain  large  assumptions  which  were  made  in  turn  for  each  should  ever  be  present 
to  the  mind.  Even  in  the  most  perfect  of  them,  that  is,  De  La  Rive's,  these 
assumptions  are  very  considerable.  For  it  is  necessary  to  conceive  of  the  molecules 
as  being  flat  or  disc-like  bodies,  however  numerous  the  atoms  of  each  may  be;  also, 
that  the  atoms  of  one  molecule  do  not  interfere  with  or  break  up  the  disposition  of 
those  of  another  molecule :  also,  that  electro-chemical  action  may  consist  with  such 
a  constituted  molecule;  also,  that  the  motive  force  of  each  atom  current  is  resident 
in  the  axis,  and,  on  the  other  hand,  that  the  passage  of  the  current  over  the  sur- 
face offers  resistance  ;  for  unless  there  were  a  difference  between  the  axial  and  the 
surface  force  in  one  direction  or  the  other,  the  atoms  would  have  no  tendency  to 
congregate  in  molecules.  In  making  these  remarks,  the  lecturer  had  no  thought  of 
depreciating  hypothesis,  or  objecting  to  its  right  use.  No  discoverer  could  advance 
without  it;  and  such  exertions  as  those  made  by  De  La  Hive,  to  bring  into  harmony 
thoughts  which,  in  their  earlier  forms,  were  adverse  to  each  other,  were  of  the  more 
value,  because  they  were  the  exertions  of  a  man  who  knew  the  importance  both  of 
hypothesis  and  laws,  of  theory  and  of  fact,  and  had  given  proofs  of  the  power  of 
each  by  the  productions  of  his  own  mind.  Still  he  advocated  that  mental  reservation 
which  kept  hypothesis  in  its  right  place,  and  which  was  ready  to  abandon  it  when 
it  failed.  As  examples,  he  referred  to  Newton,  who  (as  is  shown  by  his  letters  to 
Bentley)  had  very  strong  convictions  of  the  physical  nature  of  the  lines  of  gravi- 
tating force,  yet,  in  what  he  publicly  advanced,  stopped  short  at  the  law  of  action 
of  the  force,  and  thence  deduced  his  great  results ; — and  to  Arago,  who,  discover- 
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ing  the  phenomena  of  magnetic  rotation,  yet  not  perceiving  their  physical  cause, 
had  that  philosophic  power  of  mind  which  enabled  him  to  refrain  from  suggesting 
one. 

This  was  the  last  Friday  evening  discourse  of  the  season. 

MONTHLY  NOTES. 


Marine  Memoranda. — Progress  of  Screw-Propulsion. — At  the  last 
half-yearly  meeting  of  the  Eastern  Steam  Navigation  Company,  held  since  our  last 
publication,  the  Chairman,  Mr.  H.  T.  Hope,  made  a  very  satisfactory  statement 
as  to  the  progress  of  the  5,000  ton  combined  screw-and-paddle  steam-ship,  build- 
ing by  Messrs.  Scott  Russell  &  Co.  It  is  anticipated  that  this  gigantic  example 
of  steam-ship  building  will  be  launched  in  about  a  year  hence.  Mr.  Brunei,  the 
engineer  in  chief  of  this  great  affair,  reports  that  the  arrangement  and  execution 
of  the  extensive  preparations  of  works  and  plant,  necessary  for  the  carrying  out  an 
undertaking  of  such  unusual  magnitude,  have  necessarily  occupied  a  considerable 
portion  of  time.  In  regard  to  the  ship,  the  first  thing  to  be  done  was  to  construct 
upon  the  site  which  had  been  selected  a  large  building  slip,  capable  of  supporting 
the  weight  of  such  a  ship,  and  to  prepare  it  in  such  a  manner  as  should  afford  the 
means  of  lowering  the  vessel  into  the  water,  when  completed,  according  to  plans 
previously  arranged.  To  form  the  building  slip,  the  whole  foundations  had  to  be 
piled  with  timber  piles,  many  of  them  driven  to  the  depth  of  40  feet ;  and  it  may 
give  an  idea  of  the  extent  of  such  foundations  to  state,  that  nearly  1,200  loads  of 
timber  were  consumed  in  these  works,  which  have  been  completed  in  a  satisfactory 
manner.  While  this  work  was  in  progress,  the  working  plans  of  the  ship  were 
made,  and  all  the  details  of  construction  matured.  Working  models  of  these 
details  of  construction  are  also  constructed  on  a  large  scale,  as  the  different  por- 
tions are  successively  taken  in  hand.  About  500  feet  of  the  keel  plates  of  the  ship 
have  been  laid  down,  and  the  kelson,  or  inner  keel,  framed  upon  it.  On  this  are 
now  erected  the  transverse  and  longitudinal  bulkheads  of  the  middle  part  of  the 
ship,  120  feet  of  which  is  carried  up  nearly  to  the  full  height  and  breadth.  The 
several  plates  and  materials  of  240  feet  of  the  middle  body  of  the  ship  having  been 
accurately  set  out,  and  the  requisite  orders  given  some  time  ago,  are  in  course  of 
delivery  and  being  put  together.  For  the  more  expeditious  progress  of  the  work, 
it  has  been  arranged  to  roof  over  this  part  before  winter,  so  that  it  may  proceed 
without  interruption  from  the  weather,  which  would  otherwise  frequently  prevent 
out-of-door  work.  Of  the  new  machinery  requisite  to  carry  out  this  work,  and  in 
addition  to  the  plant  formerly  on  the  premises,  there  have  been  erected  additional 
steam-engines,  punching  machinery,  and  rolls,  a  new  plate  furnace,  and  several 
others  are  now  in  progress  of  construction.  A  splendid  erecting-shop  has  been 
constructed,  in  which  these  engines,  which  require  a  clear  height  of  upwards  of  40 
feet,  can  be  put  together  ;  and  many  other  extensive  provisions  have  been  required 
and  made  in  the  foundry  and  elsewhere,  to  meet  the  peculiar  demands  of  the  case. 
The  engines  for  propelling  the  ship  (those  intended  for  working  the  paddle-wheels) 
are  in  course  of  construction  also,  try  Messrs.  J.  Scott  Russell  &  Co.  These 
ensures  comprise  four  oscillating  steam  cylinders,  the  largest  yet  constructed;  they 
are  10  feet  in  length,  intended  for  a  14-feet  stroke,  and  74  inches  in  diameter. 
These  cylinders  are  cast  in  a  single  piece,  requiring  about  34  tons  of  metal  to  be 
melted  and  run  at  once.  When  finished,  they  will  weigh  28  tons.  Two  of  the 
four  have  already  been  cast  with  perfect  success,  and  do  very  great  credit  to  the 
establishment,  and  particularly  to  the  master  founder.  Many  of  the  minor  parts 
of  the  machineiy  are  in  a  corresponding  state  of  forwardness.  The  screw  engines, 
consisting  of  four  84-inch  cylinders,  are  being  constructed  at  Soho,  by  Messrs. 
James  Watt  &  Co.  Though  not  so  far  advanced  as  the  paddle-engines,  all  the 
details  of  the  cylinders  and  frames  have  been  determined  upon,  after  much  careful 
consideration.  These  parts  are  in  course  of  construction,  and  the  cylinders  will 
shortly  be  cast.  There  is  no  reason  why,  with  due  exertion,  these,  as  well  as  the 
other  engines  and  the  ship,  should  not  'be  completed  at  the  periods  fixed  in  the 
contracts.  Before  proceeding  with  the  construction  of  the  boilers,  it  has  been 
considered  prudent  to  make  an  experimental  boiler,  being  a  full-sized  counterpart 
of  one  section,  or  furnace,  of  the  proposed  boilers ;  and  in  this  various  descriptions 
of  anthracite  and  other  steam  coal  have  been  tried,  showing  that,  with  slight  modi- 
fication of  the  position  of  the  fire-bars,  either  anthracite  or  common  steam  coal 
may  be  burnt  under  the  same  boiler— a  very  important  advantage,  as  securing  the 
means  of  freely  selecting  the  fuel  which  may  prove  cheapest  and  best. 

■\Ve  last  month  gave  a  description  of  the  Volcano,  floating  machine-shop  for  the 
Baltic,  and  we  now  add  particulars  of  a  somewhat  similar  scheme,  which  is  said  to 
have  been  proposed  before  that  which  has  met  with  its  accomplishment  in  the 
Volcano.  The  undertaking  itself  appears  important  in  a  public  point  of  view,  and 
equally  practicable.  The  scheme  consists  in  fitting  ont  a  floating  mill  and  bakery 
for  the  supply  of  biscuit  and  bread  to  the  army  in  Turkev,  and  was  originally 
projected  by  Assistant  Commissary-General  Julyan,  in  the  month  of  March 
last,  but  the  then  wants  of  the  public  sendee  were  not  deemed  to  require  its 
immediate  adoption.  It  was  proposed  by  that  officer  to  equip  an  iron  vessel  of 
about  GOO  tons,  with  auxiliary  steam  power  on  the  screw  principle,  and  therein  to 
erect  a  most  complete  corn-mill,  capable  of  producing  20,000  lbs.  of  flour  per  diem, 
which  would  be  driven  by  the  marine  engine,  without  suspending  the  progress  of 
the  vessel,  so  that  she  might  collect  wheat  from  accessible  ports  in  the  Black  Sea, 
from  neutral  ships  and  prizes,  or  bring  it  from  Egypt,  if  necessary,  with  the  advan- 
tage of  being  able  to  grind  en  voyage,  and  discharge  a  cargo  of 'flour  just  where  it 
might  be  most  wanted.  In  conjunction  with  this  mill,  it  was  contemplated  to  fit 
up  one  of  the  many  useless  ships  now  lying  in  ordinary  as  a  bakery,  with  ovens  and 
biscuit-making  machinery,  forming  in  every  respect  as  perfect  a  manufactory  as 
those  existing  in  our  naval  establishments  at  Deptford  or  Plymouth,  and  capable 


nf  converting  the  whole  produce  of  the  mill  into  biscuit  or  bread.  This  bakery 
ship,  or  hulk,  it  was  suggested,  should  remain  moored  at  the  most  accessible  point 
of  safety  near  the  troops,  and  from  time  to  time  moved  along  the  coast  in  tow  of 
the  mill,  as  the  movements  of  the  army  might  render  advisable,  receiving  regular 
supplies  of  flour  arid  fuel  from  her  consort  and  provider.  As  a  matter  of  economy 
alone,  such  an  arrangement  would  seem  to  offer  great  advantages  in  the  saving  of 
freights,  risk,  and  loss  of  time,  now  incurred  in  bringing  wheat  from  the  vicinity 
of  the  seat  of  war  in  the  East  all  the  way  to  this  country,  or  even  to  Malta,  and 
again  carrying  it  back  in  the  shape  of  biscuit.  As  a  sanitary  measure,  it  would 
further  appear  most  desirable  that  wholesome  soft  bread  should  occasionally  be 
issued  to  the  men  of  both  services,  and  to  the  sick  more  especially.  But  it  any 
reliance  can  be  placed  on  the  reports  that  reach  us  from  the  left  banks  of  the 
Danube,  little  is  to  be  hoped  for  in  this  respect  from  the  available  resources  of  that 
part  of  the  couutry,  preoccupied  as  it  is  by  vast  armies ;  and,  therefore,  we  believe 
that  this  ingenious  and  effectual  mode  of  supplying  the  greatest  necessary  of  life 
will  soon  recommend  itself  to  adoption.  In  the  case  of  a  sudden  necessity  arising 
for  the  removal  of  troops  or  stores  from  one  point  to  another  in  the  Black  Sea,  the 
mill  might  prove  of  considerable  value  as  a  temporary  means  of  transport,  and 
should  a  speedy  cessation  of  hostilities  happily  be  brought  about,  would,  if  no 
longer  required  for  the  public  service,  be  found  a  saleable  description  of  vessel  in 
the  market.  Estimates  and  specifications,  which  have  been  submitted  to  the 
Government,  show  that  the  expense  of  the  undertaking,  exclusive  of  vessels,  is  very 
inconsiderable,  with  reference  to  the  objects  to  be  attained  ;  and  the  time  required 
to  complete  and  erect  the  machinery  being  only  eight  or  nine  weeks,  it  might  soon 
be  in  active  operation  at  the  seat  of  war. 

There  are  now  14  screw  colliers  running  between  the  Tyne  and  the  Thames,  and 
during  the  month  of  July  they  carried  23,5S7  tons  of  coals  to  London,  equal  to 
8  per  cent,  of  the  entire  importation  by  sea.  Most  of  them  make  a  voyage  every 
week,  and  upwards  of  4,800  tons  of  coals  were  carried  by  two  of  them,  the 
William  Hutt  and  Northumberland,  in  28  days.  There  is  also  a  considerable 
number  of  these  vessels  building  for  this  trade  in  the  Tyne  and  at  Blackwall.  One 
of  the  screw  colliers  recently  launched,  has  had  her  engines  placed  as  far  aft  as 
possible,  instead  of  amidships.  This  will  have  the  effect  of  not  dividing  the  stowage 
room  for  the  cargo,  and  will  be  advantageous  on  many  accounts.  It  remains  to 
be  seen,  however,  whether  counteracting  disadvantages  will  not  be  brought  to  light 
by  this  experiment. 

A  vessel  of  a  novel  construction  has  lately  been  launched  from  the  building-yard 
of  Mr.  Cunninghame,  of  Southampton.  She  is  a  schooner  yacht  of  75  tons,  named 
the  Inclined  Plane,  and  built  according  to  Mr.  Lipscombe's  patent  system,  already 
described  by  us.*  An  extraordinary  speed  is  expected  from  this  vessel,  and  it  is 
said  that  a  small  boat,  constructed  on  the  same  principle,  sails  twice  as  fast  as 
ordinary  boats  of  her  own  size,  and  has  succeeded  in  beating  a  yacht  of  8  tons. 
The  boat  referred  to  is  13  feet  long  and  3J  feet  wide. 

Photography. — Since  the  appearance  of  our  last  number,  Messrs.  Spillerand 
Crookes  have  published  the  result  of  further  experiments  as  to  the  best  mode  of 
preserving  the  sensitiveness  of  collodion  plates.  They  have  decided  against  the 
use  of  nitrate  of  zinc,  the  salt  before  recommended,  and  they  put  forth  the  following 
process  as  one  which  scarcely  admits  of  improvement.  The  collodion  plate  having 
been  rendered  sensitive  in  a  30-grain  nitrate  of  silver  bath,  in  which  it  should  re- 
main about  five  minutes,  should  be  allowed  to  drain  a  little,  and  be  then  immersed  in 
a  bath  composed  of  4  oz.  of  nitrate  of  magnesia,  12  grains  of  nitrate  of  silver,  and 
1  drachm  of  glacial  acetic  acid,  dissolved  in  12  oz.  of  water.  It  should  there 
remain  for  about  five  minutes,  and  then  be  removed  and  placed  in  a  vertical  position 
on  blotting  paper  for  about  half  an  hour,  until  all  the  surface  moisture  has  drained 
off  and  been  absorbed.  It  may  then  be  put  away  until  required  for  use.  It  will 
keep  in  a  sensitive  state  for  at  least  three  weeks.  They  add  that,  before  the 
development,  they  find  it  advisable  to  moisten  the  collodion  film  by  immersion  in 
the  silver  bath  for  about  half  a  minute  ;  otherwise  the  pyrogallic  acid  or  iron 
solution  does  not  run  evenly  over  the  plate. 

Steamers  for  Shallow  Rivers. — Mr.  Whitwortb,  whose  valuable  report 
has  given  us  so  much  information  on  the  manufactures  and  machinery  of  America, 
states  that  a  steamboat  running  on  the  Ohio  from  Pittsburgh  to  Cincinnati  has  a 
pair  of  direct-acting  engines  with  32-inch  cylinders  and  eight  feet  stroke.  There 
is  no  main  crank-shaft  connecting  the  two  paddle-wheels,  but  each  engine  works 
its  own  wheel  independently  of  the  other.  This  arrangement  enables  the  boat  to 
be  steered  with  greater  facility  round  the  sharp  turns  encountered  in  the  tortuous 
course  of  the  river.  The  framework  and  outer  bearings  of  the  paddle-wheels  are 
supported  by  suspension  rods,  which  are,  as  it  were,  slung  over  beams  and  frame- 
work strongly  constructed  and  fixed  in  the  centre  of  the  vessel.  The  main  deck  is 
280  feet  long  and  58  feet  wide.  The  paddles  are  38  feet  in  diameter,  having  24 
floats,  12  feet  wide  by  28  inches  in  depth.  For  shallow  rivers,  flat-bottomed 
steamers  propelled  by  a  paddle-wheel  at  the  stern  are  commonly  used.  Two,  built 
of  iron,  in  New  York,  drawing  only  2J  feet  of  water,  are  intended  for  the  passage 
across  the  isthmus  of  Panama  by  the  Nicaragua  route. 

New  Dock,  Southampton. — The  Southampton  Dock  Company's  new  graving 
dock  is  near  its  completion,  and  will  be  opened  for  general  business  early  in  October. 
It  will  be  the  largest  dry  or  repairing  dock  in  the  world,  and  will  be  capable  of 
accommodating  steamers  of  6000  tons  burden.  It  is  built  principally  of  brick,  a 
much  more  economical  material  than  stone  ;  the  copings,  however,  are  of  stone. 
The  graving  dock  is  430  feet  long  on  the  blocks,  at  the  centre  it  is  88  feet  wide, 
at  the  gates  80  feet.  At  high-water  of  neap  tides,  the  depth  of  water  over  the 
dip  will  be  20  feet,  and  at  high-water  of  spring  tides  24  feet.  Engines  of  100 
horse  power,  working  four  pumps,  each  of  54  inches  diameter,  are  employed  to 


F  Page  282,  Vol  VI.,  Practical  Mechanic's  Journal. 


empty  the  dock ;  and  in  case  of  a  ship  like  the  Himalaya,  docked  at  high  spring 
rides."  the  dock  mav  be  emptied  in  about  3  hours.  Half  an  hour  will  be  sufficient 
time  for  refilling.  "The  total  cost  is  estimated  at  something  under  £60,000.  Mr. 
Alfred  Giles  is  the  engineer,  and  the  engines  and  pumps  are  from  the  workshops  of 
Messrs.  Maudslav  and  Co.  . 

Valuable  Stoxe  Qcarry  near  Bristol. — Extensive  beds  of  vohhe  lime- 
stone have  been  recently  discovered  at  Dundry,  near  Bristol.  It  is  of  excellent 
qualitv,  superior  to  Portland  stone,  and  equal  to  the  celebrated  Caen  stone  in  work- 
ing, "it  is  well  suited  for  buildings  in  the  Gothic  style,  being  hard,  of  close  grain, 
without  veins,  and  working  well  without  fraying.  It  is  reported  that  the  beds  are 
nearly  ten  acres  in  extent,  and  not  more  than  two  feet  from  the  surface  of  the 
ground,  whilst  the  blocks  are  fully  thirty  feet  thick. 

Metropolitan  Smoke  Act. — It  may  be  well  to  remind  our  readers  that  this 
act  (16  and  17  Vict  c.  128),  passed  last  session,  came  into  operation  on  the  1st 
of  August.  1S54.  It  directs  that  furnaces  employed  in  the  working  of  steam-engines, 
and  furnaces  in  mills,  factories,  printing-houses,  dye-houses,  iron  foundries,  glass- 
houses, distilleries,  brewhouses,  sugar  refineries,  bakehouses,  gasworks,  waterworks, 
and  other  buildings  used  for  trade  or  manufacturing  purposes,  within  the  metro- 
polis, shall  be  so  constructed  or  altered  as  to  consume  the  smoke ;  and  that  persons 
not  using  the  best  practicable  means  to  prevent  the  smoke  nuisance,  and  the 
noxious  effluvia  arising  from  any  trade  or  business,  being  the  owner  or  occupier  of 
the  premises,  or  a  foreman  or  other  person  employed  by  the  owner  or  occupier,  shal. 
be  liable  to  a  penalty  of  from  £2  to  £5  for  a  first  offence,  £10  for  a  second  offencel 
and  to  penalties  for  subsequent  offences  of  double  the  amount  previously  indicted, 


Steam  vessels  above  London  Bridge  are  included  in  the  act,  but  glass  and  pottery 
works  established  before  the  act  are  exempted,  except  as  regards  steam-engine 
furnaces,  and  slip  kiln  furnaces  employed  therein.  No  information  can  be  laid 
except  by  the  authority  of  the  Home  Secretary  of  State,  or  the  Commissioners  of 
Police.  Persons  obstructing  the  entry  upon  their  premise?,  of  officers  appointed  to 
inspect  them  under  warrants  or  orders  of  the  Home  Secretary  or  Police  Commis- 
sioners, with  a  view  to  enforcing  the  act,  are  liable  to  a  penalty  of  £20. 

Starey's  Cottage  Dog-Cart. — In  the  carriage  section  of  the  Sydenham 
Crystal  Palace,  is  a  very  ingenious  arrangement  of  "  dog-cart,"  or  reverse-seated 
gig,  which  seems  to  bring  this  useful  conveyance  nearer  to  perfection  than  any 
other  modification  wh'ch  we  have  seen.  It  is  from  the  works  of  Jlr.  Starey  of 
Nottingham,  and  it  is  shown — tria  juncta  in  uno — in  our  annexed  engravings. 
The  body  of  the  carriage  is  hung  on  what  the  inventor  terms  an  "  improved 
fulcrum  principle,"  whereby  the  trotting  motion  of  the  horse  is  absorbed,  the  knee 
action  being  quite  avoided.  It  weighs  about  4  cwt.,  the  usual  weight  of  a  gig  ; 
and  it  may  be  used  either  as  a  "  Stanhope,"  for  the  general  purposes  of  the  travel- 
ling man  of  business;  as  a  "dog-cart"  proper,  for  sporting  purposes ;  or  as  a 
headed  carriage  for  domestic  use,  by  the  family  man.  Our  figures  show  this 
cleverly-arranged  vehicle  under  its  three  forms,  the  carriage  being  really  and 
actually  the  same  in  all  three.  It  is  the  introduction  of  the  back  head  which 
makes  this  carriage  so  useful.  The  head  is  folded  up  with  the  back  seat,  when  out 
of  use  j  but  when  wanted,  it  immediately  becomes  a  completely  covered  carriage, 
as  far  as  the  back  seat  is  concerned,  having  apron  and  curtains  complete,  so  as  to 
be  an  excellent  ladies'  seat. 


Trade  Museum. — The  Commissioners  for  the  Great  Exhibition  of  1851 
having  resolved  to  form  a  general  collection  of  the  raw  produce  and  manufactures 
of  all  countries,  their  agents  are  now  engaged  in  gathering  together  specimens  of 
all  kinds  of  raw  and  manufactured  animal  produce  from  every  quarter  of  the  world. 
Circulars  have  been  issued,  inviting  producers,  merchants,  and  manufacturers,  to 
contribute  samples  and  specimens,  to  be  deposited  for  the  present  in  the  House  of 
the  Society  of  Arts.  It  is  particularly  requested  that  written  descriptions  should 
accompany  the  specimens,  stating  where  they  came  from,  by  whom  collected,  pro- 
duced, or  manufactured,  the  cost  of  production,  &c.  Government  has  promised  its 
assistance,  and  we  may  hope  to  see,  in  a  short  time,  a  large  number  of  objects 
brought  together  from  every  latitude  in  the  two  hemispheres. 

Use  of  Coal  in  Locomotives. — The  heads  of  the  London  and  North- 
Western  railway  management  have  recently  institnted  a  practically  experimental 
inquiry  into  the  use  of  coal  in  their  engines,  and  Messrs.  E.  Wood  and  W.  P. 
Marshall  have  just  issued  a  report  on  the  subject.  It  appears  that  these  gentle- 
men restricted  their  inquiries  to  a  comparison  of  the  performances  of  Mr.  M'Con- 
nell's  patent  engine,  with  that  known  as  the  Bloomer.  The  Hawksbury  coal,  of 
hard  quality,  free  from  any  excess  of  bituminous  matter,  and  in  other  respects— 
as,  for  instance,  in  freedom  from  clinker — favourable  for  combustion  in  engine 
furnaces,  was  selected  on  account  of  its  being  procurable  at  a  comparatively  low 
price,  in  consequence  of  the  proximity  of  the  pits  to  the  main  line  of  the  southern 
division.  The  two  qualities  of  this  coal  submitted  for  trial  were  the  Main  coal, 
which  is  delivered  in  large  blocks,  free  from  small  coal,  and  the  coal  termed 
"  screenings,"  or  "  cobbles,"  which  is  delivered  in  small  lumps,  but  free  from  dust 
or  slack.  The  price  of  the  former,  delivered  in  contractors'  waggons  at  Rujiby,  is 
9s.  7£<t.  per  ton,  and  of  the  latter,  7s.  8|d.  per  ton.  For  the  purpose  of  com- 
parison of  the  cost  of  working,  it  was  important  to  obtain  the  exact  duty  of  the 
engine  with  coke  as  well  as  with  coal.  The  engine  worked  alternate  days 
with  coke  and  coal,  performing  each  day  164^-  miles,  the  double  journey 
between  Rugby  and  London.  For  six  consecutive  week-days,  the  passenger 
engine,  No.  303,  Mr.  M'Connell's  patent,  worked  the  12.55  p.m.  up  express 
train,  and  the  5.45  p.m.  down  train,  three  days  with  Pease's  West  coke,  and 
three  with  the  Hawksbury  Main  coal,  these  two  trains  being  nearly  equal  in  weight, 
and  presenting  little  variation  during  the  period.  The  general*  results  with  coke 
were,  on  492"[  miles  run,  with  an  average  load  of  14*1  carriages,  and  an  average 
speed  of  31*62  mile3  per  hour,  a  consumption  of  25'34  lbs.  per  mile,  evaporating 
8  50  lbs.  of  water  per  lb.  of  fuel.  The  general  results  with  coal  on  492f  miles 
run  were,  with  an  average  load  of  13"2  carriages,  and  an  average  speed  of  33*26 
miles  per  hour,  a  consumption  of  35"501bs.  of  coal,  and  5"781bs.  of  water  evapo- 
rated per  lb.  of  fuel.  Deeming  it  necessary  to  ascertain  the  practicability  of  using 
coal  with  heavier  trains,  they  caused  the  same  engine,  No.  303,  to  work  the  6*30 


a.m.  down  train,  and  the  11*46  a.m.  up  train,  over  the  same  ground.  The  result 
was  as  follows: — With  coke,  164 J  miles  run,  average  load  19*2  carriages,  and 
speed  29*41  miles  per  hour,  a  consumption  of  26  80  lbs.  of  fuel  per  mile  took 
place,  and  S*82  lbs.  of  water  were  evaporated  per  lb.  of  fuel.  With  Main  coal, 
the  engine  ran  164J  miles,  with  an  average  load  of  20*6  carriages,  and  speed  of 
28*90  miles  per  hour;  the  consumption  of  fuel  was  at  the  rate  of  41*66  lbs.  per 
mile,  and  the  evaporation  of  water  5'86  lbs.  per  lb.  of  fuel.  With  cobbles,  the 
engine  ran  164^-  miles,  with  an  average  load  of  29*3  carriages,  and  speed  of  27*76 
miles  per  hour,  the  consumption  being  at  the  rate  of  51*49  lbs.  of  fuel  per  mile, 
and  the  evaporation  of  the  water,  5*97  lbs.  per  lb.  of  fuel.  The  remaining  experi- 
ment was  with  one  of  the  largest  class  of  the  ordinary  engines,  No.  293,  working 
the  12.55  p.m.  up  train,  and  5.45  p.m.  down  train,  with  Hawksbury  Main  coal. 
The  engine  has  a  large  fire-box,  with  a  longitudinal  midfeathcr,  and  two  fire-doors. 
The  distance  run  was  164  J  miles,  the  average  load  14-1  carriages,  and  the  speed 
3296  miles  per  hour,  consuming  47*75  lbs.  of  fuel  per  mile,  and  evaporating 
4*52  lbs.  of  water  per  lb.  of  fuel.  The  report  states  that  the  question  of  the 
practicability  of  burning  coal  in  such  locomotives  must  be  answered  in  the  affirma- 
tive. The  engines  had  no  difficulty  in  maintaining  the  required  pressure  of  steam 
and  speed  with  the  trains  assigned  them.  Taking  a  general  view  of  all  the  per- 
formances of  the  engine,  No.  303,  with  coal,  the  consumption,  or  rather  non-pro- 
duction of  smoke,  was  very  completely  attained.  In  the  majority  of  cases,  both 
in  travelling  and  standing,  the  engine  was  practically  free  from  smoke,  the  trace 
being  so  slight  as  to  be  imperceptible  without  close  examination,  and  they  did  not 
observe,  in  any  instance,  that  the  smoke  emitted  could  be  accounted  a  nuisance. 
From  these  remarks  they,  of  course,  exclude  the  period  of  lighting  the  fire,  and 
getting  up  the  steam,  when  the  combustion  is  incomplete,  and  the  production  of 
smoke  cannot  be  avoided.  The  non-production  of  smoke  while  the  engine  is 
working,  depends  very  much  upon  the  individual  skill  and  care  of  the  engineman 
and  fireman,  and  demands  very  close  and  watchful  attention  on  their  parts.  The 
conditions  under  which  these  results  were  obtained  were  working  with  a  very  thin 
fire  on  a  lar^e  area  of  grate,  with  firebars  laid  much  closer  together  than  is  neces- 
sary for  coke ;  frequently  firing  in  small  quantities,  to  equalize  the  disengagement 
of  the  gases — say  four  or  five  times  more  frequently  with  a  coal  than  with  a  coke 
fire,  or  about  once  in  every  two  or  three  miles,  instead  of  once  in  ten  or  twelve 
miles;  the  fire-box  being  divided  longitudinally  by  midfeather  into  two  separate 
compartments,  each  provided  with  a  fire-door,  gives  the  means  of  firing  alternately, 
and  thus  keeping  a  bright  fire  in  one  box,  while  the  other  is  damped  by  the  addi- 
tion of  black  coal;  a  combustion  chamber,  to  allow  of  the  mixture  of  the  gaseous 
products  of  the  two  fires  with  the  quantity  of  free  oxygen  needful  to  effect  their 
due  saturation,  and  space  for  combustion  to  take  place  before  the  gases  pass  into 
the  tubes.     This  arrangement,  combined  with  the  double  box,  renders  Mr,  M'Con- 
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nell's  engine  a  more  perfect  "  smoke  consumer"  than  the  common  engine.  The 
damper,  to  regulate  the  admission  of  air  to  the  grate,  must  be  capable  of  being 
closed,  wholly  or  partially,  otherwise  smoke  will  be  emitted,  and  fuel  wasted  at  the 
stations.  With  regard  to  the  relative  powers  of  coke  and  coal,  the  first  series  of 
experiments  indicate  a  consumption  of  coal  40  per  cent,  greater  than  of  coke  in 
working  similar  trains  ;  but  the  second  series,  with  a  heavier  and  slower  train,  gives 
a  consumption  of  coal  55  per  cent,  greater  than  with  coke.  Taking  the  quantity 
of  water  evaporated  as  indicating  the  mean  duties,  they  found  that  1  lb.  of  coke 
evaporated  8*65  lbs.  of  water,  while  1  lb.  of  coal  evaporated  5*83  lbs.,  showing  that 
100  lbs.  of  coke  were  equivalent  to  148  lbs.  of  coal,  as  consumed  in  No.  303  engine. 
The  performance  of  No.  293  engine  gives  a  difference  of  90  per  cent.  From  the 
great  excess  in  the  quantity  of  coal  consumed  over  coke,  they  are  disposed  to  think 
that  there  must  be  something  disadvantageous  in  the  construction  of  the  above 
engines,  or  in  the  mode  of  working  them,  as  regards  their  applicability  for  the  use 
of  coal  as  a  fuel.  They  state  that  this  view  is  confirmed  by  the  results  of  some 
experiments  made  at  Wolverton  in  the  fixed  engine  boiler  there  with  the  same 
finalities  of  coal  and  coke,  wherein  the  difference  of  evaporative  power  appears  to 
be  only  20  per  cent.,  the  evaporation  being  7*99  lbs.  of  water  per  lb.  of  coke,  and 
C'77  lbs.  of  water  per  lb.  of  coal.  With  regard  to  the  relative  economy  in  cost  of 
fuel,  they  estimate  the  saving  by  the  use  of  coal  would  be  6s.  9d.  per  ton,  or  the 
difference  between  21s.  for  coke,  and  14s.  3d.  for  coal.  Upon  an  annual  total 
consumption  of,  say,  74,000  tons  on  the  southern  division,  the  saving  to  locorno- 
live  power  would  be  -£24,975  from  this  cause,  subject  to  certain  deductions  for 
Bxtra  working  expenses.  This,  however,  assumes  that  all  the  engines  are  of  a 
kind  suitable  for  burning  coal,  and  that  no  other  fuel  is  used.  As  far  as  their 
present  experience  goes,  the  large  engines  of  the  303  class  are  the  only  engines  on 
the  line  in  which  coal  can  be  practically  used  without  occasioning  a  nuisance,  and 
these  constitute  at  present  but  a  small  proportion  of  the  entire  stock.  In  conclu- 
sion they  state — "  Although  we  consider  the  experiments  we  made  with  No.  303 
engine  satisfactory  in  point  of  smoke  burning,  we  cannot  resist  the  belief  that  the 
consumption  of  coal  is  in  excess  of  what  it  ought  to  be,  and  that  there  is  room  for 
considerable  improvement  in  this  respect,  by  rm-ans  which  shall  tend  to  utilise  the 
heat  which  is  at  present  wasted." 

Bock's  Tarpaulin  Roller. — The  cost  of  tarpaulins  is  a  very  serious  item 
to  railway  companies  and  earners,  not^nly  on  account  of  their  heavy  first  cost, 
but  also  from  the  rapidity  of  their  wear.  A  great  deal  of  the  injury  they  receive  is 
owing  to  the  manner  in  which  they  are  drawn  over  the  wagon  loads  of  packages,  the 

sharp  corners  of  which  cut 
and  pierce  them  with  great 
facility,  and  to  their  being 
folded  up  atid  creased.  Mr. 
Rock  proposes  to  obviate 
these  and  other  practical  de- 
fects, by  the  contrivance  re- 
presented in  our  engraving, 
which  is  a  side  elevation  of  a 
railway  wagon,  as  fitted  with 
the  patent  apparatus.  This 
simply  consists  of  a  roller,  A, 
to  which  the  tarpaulin  is 
fixed,  and  upon  which  it  is 
wound  up  out  of  the  way 
when  the  wagon  is  being  loaded  or  unloaded.  This  roller,  A,  is  mounted  in 
standards,  u,  fixed  to  the  two  raised  ends  of  the  wagon.  The  roller  is  arranged 
to  overhang  the  ends,  so  that  the  tarpaulin  may  be  long  enough  to  do  so  also,  and 
thereby  completely  exclude  water  from  the  interior  of  the  wagon.  The  tarpaulin 
is  wound  or  unwound  by  means  of  the  winch-handle,  c,  fixed  upon  one  end  of  the 
roller  spindle,  and  when  unwound  it  is  fixed  by  cords  at  the  corners,  these  fasten- 
ings being  all  that  are  necessary.  This  plan  obviously  possesses  many  practical 
advantages,  and  will  doubtless  give  rise  to  great  economy,  on  account  of  the  de- 
creased wear  and  tear  of  the  tarpaulins.  The  arrangement  has  been  tried  with 
satisfactory  results  on  the  South-Eastern  Railway. 

The  New  Westminster  Bridge. — The  Chief  Commissioner  of  Works  has 
lately  made  his  report  to  the  Lords  of  the  Treasury  as  to  the  proposed  bridge  at 
Westminster.  It  is  intended  that  the  bridge  shall  have  seven  arches,  a  width  of 
85  feet,  and  shall  allow  a  headway  at  the  centre  arch  of  20  feet.  The  length  of 
the  bridge  will  be  S27  feet,  and  of  its  waterway  755  feet.  The  arches  will  be  of 
iron  with  stone  piers,  and  the  old  bridge  will  -he  allowed  to  remain  until  the  new 
one  is  ready  for  the  public.  The  architecture  will  be  in  harmony  with  that  of  the 
houses  of  Parliament.  The  undertaking  was  thrown  open  to  public  competition, 
hut  as  the  great  iron  firms  kept  aloof,  much  of  the  work  being  of  a  kind  they  were 
not  accustomed  to,  only  three  tenders  were  made.  That  of  the  Messrs.  Mare  of 
London  has  been  accepted.  They  offered  to  build  the  new  bridge,  to  maintain 
the  present  bridge  in  a  passable  condition,  and  to  rein  we  it  when  the  new  bridge 
sM  be  ready,  for  the  sum  of  £206,438.  This  sum  is  less  by  £96,000  than  the 
highest  of  the  tliree  tenders,  and  less  by  £63,000  than  the  other  tender.  Ten  per 
cent,  wftl  feave  to  he  added  for  contingencies  and  professional  charges,  making  the 
whole  -estimated  cost  £224,208.  A  further  outlay  of  £10,792  is  contemplated  to 
be  incurred  in  dredging  the  river  to  the  depth  of  12  feet  below  the  level  of  low 
water,  and  for  various  expenses  subsidiary  to  this.  Mr.  Page  is  the  engineer  in 
charge  of  the  proceedings. 

Biudgks  of  the  Metropolis. — The  following  information  relative  to  the 
bridges  of  London,  is  taken  from  Sir  William  Molesworth's  report.  Old  London 
Bridge,  the  erection  of  which  has  been  traced  to  the  year  1176,  consisted  of 
twenty  arches,  with  a  lineal  waterway  of  450  feet  above  the  starlings.     Subse- 


quently to  the  introduction  of  the  great  central  arch  in  1759,  the  waterway 
above  the  starlings  was  545  feet,  and  below  them  258  feet.  The  bridge  had 
a  row  of  houses  on  each  side  of  its  carriage-way,  noble  gateways,  a  chapel, 
and  other  buildings  of  architectural  merit.  The  width  between  the  houses  was 
20  feet,  but  after  the  removal  of  the  houses  in  1754,  the  total  width  of  the 
bridge  between  the  parapets  was  45  feet.  The  second  bridge  erected  in  the  metro- 
polis was  the  present  Westminster  Bridge,  built  of  Portland  stone,  and  completed 
in  1750.  It  consists  of  thirteen  arches  and  two  small  culvert  arches,  and  has  a 
waterway  of  820  feet  at  high-water  mark.  The  height  or  headway  at  the  centre 
arch  was  26  feet  above  the  standard  high-water  mark  called  Trinity  datum.  The 
width  of  the  carriage-way  is  28  feet,  and  of  each  of  the  two  foot-paths  7  feet;  the 
steepest  part  of  its  approach  was  originally  1  in  15,  which  was  reduced  by  sub- 
sequent alterations  to  1  in  22.  The  sums  expended  on  the  bridge  and  approaches 
amounted  to  £389,500.  The  third  metropolitan  bridge  was  Blackfriars  Bridge, 
be^un  in  1760,  and  completed  and  opened  in  1769.  It  was  constructed  of  Port- 
land stone,  at  a  cost  of  £180,506,  including  the  temporary  bridge.  It  has  nine 
arches,  varying  in  span  from  70  feet  at  the  sides  to  100  feet  at  the  centre ;  a 
headway  at  the  centre  arch  of  27  feet  above  Trinity  datum  ;  a  width  of  carriage- 
way of  27£  feet,  with  two  footpaths  of  7£  feet  each.  Its  steepest  approach  was  1 
in  16,  but  that  has  been  reduced  to  1  in  24.  The  fourth  bridge  in  order  of  com- 
pletion was  Vauxhall  Bridge,  which  was  commenced  in  May,  1811,  and  opened  in 
July,  1816.  The  cost,  including  road  and  approaches,  was  £297,000.  It  has 
nine  arches  of  iron  on  stone  piers,  a  waterway  of  675  feet,  and  a  headway  at  the 
centre  arch  of  26  feet  above  Trinity  datum.  The  width  of  its  carriage-way  is  24 
feet,  and  of  each  of  its  footpaths  6  feet.  The  steepest  gradient  of  its  approaches 
is  1  in  30.  The  fifth  bridge  completed  was  Waterloo  Bridge,  commenced  in  Octo- 
ber, 1S11,  and  opened  in  June,  1817.  It  is  constructed  of  granite,  and  has  nine 
arches,  each  of  which  is  120  feet  in  span,  giving  a  waterway  of  1080  feet,  with 
a  headway  of  27  feet  above  Trinity  datum.  The  cost  of  the  bridge  was  £572,415, 
and  of  the  approaches  £337,972,  making  a  total  of  £910,387.  Its  roadway  is 
27£  feet  in  width,  and  each  of  the  two  footpaths  is  7  feet  in  width.  On  the 
Middlesex  side  the  approach  is  nearly  level,  but  on  the  Surrey  side  the  steepest 
gradient  is  1  in  31.  The  sixth  bridge  in  the  order  of  completion  was  Southwark 
Bridge,  which  was  commenced  in  May,  1815,  and  opened  March,  1819.  It  con- 
sists of  three  iron  arches  (centre  arch  240  feet,  each  of  the  side  arches  210  feet), 
resting  on  stone  piers,  and  has  a  waterway  of  GG0  feet.  Its  headway  at  the  centre 
arch  is  30  feet  above  Trinity  datum.  The  width  of  its  roadway  is  28  feet,  and  of 
each  of  the  two  footpaths  7  feet.  The  cost  of  the  bridge  itself  was  £384,000, 
that  of  the  approaches  and  river-side  property  and  miscellaneous  expenses, 
£312,000,  making  a  total  of  £G96,000.  This  noble  bridge  is  remarkable  for  the 
great  span  of  its  arches  ;  but  the  necessity  of  adapting  its  approach  on  the  Middle- 
sex *side  to  the  low  level  of  Thames  Street,  has  entailed  upon  it  a  steepness  of 
gradient  in  this  approach  which  is  very  disadvantageous  to  the  traffic.  The 
steepest  part  of  the  gradient  is  1  in  22,  The  new  London  Bridge  was  commenced 
in  1S24,  and  completed  in  1831.  It  is  constructed  of  granite,  and  has  five  arches, 
the  united  waterways  of  which  amount  to  691  feet  9  inches.  The  span  of  the 
centre  arch  is  151  feet  9  inches,  and  the  headway  above  Trinity  high-water  is  29| 
feet.  The  width  of  the  carriage-way  is  35  feet  6  inches,  and  that  of  each  foot- 
path 9  feet,  making  a  total  width  of  53  feet  6  inches.  The  cost  of  the  structure 
itself  is  stated  at  £542,850,  which  is  exclusive  of  the  expense  of  removing  the  old 
bridge.  The  property  required  for  the  approaches,  and  the  purchase  of  which 
enabled  the  Corporation  of  London  to  complete  this  great  metropolitan  improve- 
ment, which  was  effected  at  the  time,  added  a  sum  of  £859,084  to  the  amount 
of  the  bridge.  This,  however,  included  the  removal  of  the  old  bridge.  Hunger- 
ford  Suspension  Bridge,  for  foot-passengers  only,  was  commenced  in  lS41,and 
completed  in  1815.  It  consists  of  three  spans,  the  centre  of  which  is  632  feet  4 
inches,  and  the  total  waterway  of  the  three  is  1256  feet  4  inches.  The  height  of 
the  bridge  in  the  centre  is  27  feet  above  Trinity  datum.  Its  width  between  the 
chains  is  12  feet,  and  the  cost,  including  the  approaches,  was  £112,850. 

Substitutes  for  Russian  Hemp. — Since  the  stoppage  of  our  intercourse 
with  Russia,  it  has  become  of  great  importance  to  find  substitutes  for  the  hemp 
which  we  have  been  in  the  habit  of  procuring  from  that  country.  Various  Indian 
fibres  have  been  experimented  upon,  and  it  is  asserted  that  we  can  have  a  cheaper 
and  better  supply  of  fine  and  coarse  fibre  from  India,  for  ropemakers  and  fine 
spinners,  than  from  any  other  country.  It  is  to  be  hoped  that  the  war  will  at  least 
bring  about  this  good,  that  capital  will  be  embarked  in  the  cultivation  of  the 
various  plants  producing  hemp  in  our  own  dependencies,  and  that,  when  Russia  is 
brought  to  reason,  and  peace  is  re-established,  she  will  find  that  we  have  other 
uses  for  our  annual  five  millions  than  sending  them  to  her  for' the  purchase  of 
hemp.  The  hemp  of  the  Himalaya  is  much  superior  in  strength  to  Russian  ;  for 
whilst  fibres  of  the  latter  gave  way  under  a  weight  of  160  lbs.,  fibres  of  the  former 
supported  400  lbs.  without  breaking.  In  the  Himalayan  region,  there  is  also  an 
abundant  supply  of  nittles,  which  yield  an  excellent  material.  Rheea  fibre,  made 
from  one  of  those  species  of  nettle,  has  been  experimented  upon  in  the  shape  of  a 
five-inch  rope.  Each  square  inch  made  from  this  fibre  bore  in  the  first  experiment 
844  lbs.,  and  in  the  second  experiment  894  lbs.  A  rope  of  the  same  dimensions, 
made  of  wild  Rheea  (another  plant  closely  allied  to  the  former),  bore  910  lbs.  The 
average  strength  of"  a  similar  rope,  made  with  the  best  Russian  hemp,  is  805  lbs. 
per  square  inch.  The  Rheea  plant  is  remarkable  for  the  rapidity  of  its  growth, 
producing  three,  four,  and  even  five  crops  a  year  from  the  same  root.  The  East 
India  Company  have  signified  their  intention  to  bestir  themselves  in  this  matter, 
and  it  wiU  well  repay  them  to  do  so.  The  importance  of  the  subject  will  be  understood 
when  we  state,  that  the  average  number  of  cwts.  of  hemp  imported  in  the  last 
five  years  was  1,135,700,  and  of  these  nearly  490,000  cwts.  came  annually  from 
Russia.      The  supply  of  plants  yielding  hemp  in  our  Indian  dominions  being  un- 
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limited,  if  certain  difficulties  in  the  manufacture  can  be  overcome,  there  is  every 
reason  to  suppose  that  we  may  dispense  in  future  with  assistance  from  Russia. 
Opportunely  enough,  several  manufacturers  (amongst  others,  Mr.  J.  B.  Sharp  of 
London,  and  Mr.  J.  H.  Dickson  of  Deptford)  have  stepped  forward  to  tell  us  that 
their  patent  machines  are  capable  of  effecting  everything  that  can  be  desired  with 
these  Indian  fibres.  Dr.  Royle  has  referred  to  many  other  Indian  plants,  such  as 
the  aloe,  the  pine  apple,  and  the  banana,  which  yield  fibres  useful,  in  the  first  in- 
stance, for  their  tenacity,  and  then  capable  of  being  made  into  good  paper.  We 
are  glad  to  see  tbat  the  Irish  agriculturists  are  contemplating  an  increased  crop 
of  flax.  In  this  article,  again,  Russia  has  been  in  the  habit  of  carrying  off  a  great 
deal  of  our  money.  The  parliamentary  returns  show  that  our  average  importations 
of  flax  and  tow  "for  the  last  five  years  were  1,720,000  cwt.,  of  which  1,130,000 
cwt.  came  from  Russia. 

Countkr-Ccrrents. — We  have  heard  of  counter-currents  in  the  atmosphere, 
when  the  clouds  overhead  are  moving  in  a  direction  opposite  to  that  in  which  the 
wind  blows  along  the  land  or  sea ;  and  we  have  heard  of  vessels  dropping  their 
lines  into  the  deep,  and  finding,  at  some  hundreds  of  feet  below,  a  current  moving 
ia  a  different  course  from  that  which  drifted  the  vessel.  But  we  never  before 
heard  of  contrary  currents  in  a  river.  A  recent  American  traveller  speaks  of  this 
fact  in  some  rough  notes  of  an  exploration  for  an  inter-oceanic  route  by  way  of 
certain  rivers  in  New  Granada,  South  America,  Mr.  Trautwine  speaks  of  cur- 
rents near  the  banks  of  these  rivers,  which  run,  in  many  instances  rapidly,  in  a 
direction  contrary  to  the  downward  current  of  the  central  portion  of  the  river;  and 
he  says  that  such  upward  currents  are  very  common  in  all  the  rivers  of  New 
Granada.  The  boatmen  always  avail  themselves  of  them,  and  it  is  not  uncommon 
in  some  of  them  to  see,  at  the  same  time,  boats  dropping  rapidly  down  the  river  by 
the  central  stream,  whilst  others  are  passing  as  rapidly  up  it,  with  no  other  pro- 
pelling power  than  the  currents  (called  reinolinos)  of  the  side  channels.  In  one 
river  he  saw  two  upward  currents — one  on  each  side  of  the  central  stream.  They 
occupied  fully  two-thirds  of  the  entire  width,  and  appeared  nearly  to  equal  the 
central  one  in  velocity. 

Isisn  Flax  Production. — In  a  paper  in  the  August  number  of  the  Journal 
of  Industrial  Progress,  there  are  some  interesting  facts  connected  with  this  subject. 
In  1841,  the  area  of  flax  cultivation  was  about  58,000  acres,  whilst,  in  1853,  the 
flax  crop  covered  175,495  acres  ;  that  is,  one  acre  in  every  76  of  arable  land.  It 
is  estimated  that  600,000  acres  might  be  advantageously  devoted  to  this  cultiva- 
tion, and  that  the  produce  of  this  number  of  acres  would  furnish  about  150,000 
tons  of  fibre,  or  about  40,000  tons  more  than  the  present  consumption  of  the  United 
Kingdom.  Consequently,  if  the  Irish  would  exert  themselves  they  might  cut  Russia 
out  of  her  market.  At  present,  Russia  supplies  ns  with  nearly  70  per  cent,  of  the 
whole  amount  of  flax  imported,  the  total  annual  importations  being  upwards  of 
81,000  tons,  having  an  average  value  of  £70  a  ton.  Taking  the  total  annual  con- 
sumption of  flax  in  the  United  Kingdom  at  110,000  tons,  73  per  cent,  of  which 
come  from  abroad,  it  is  somewhat  strange  that  the  Irish  growers  have  hitherto 
wasted  the  seed,  having  adopted  the  practice  of  steeping  the  flax  without  separating 
it  from  the  plant.  Haifa  million  sterling  may  be  set  down  as  the  annual  loss  by 
this  practice.  In  Turkey,  Sicily,  and  other  countries,  the  plant  is  grown  for  the 
sake  of  the  seed  alone,  and  they  choose  to  throw  away  the  fibre.  The  Irish 
growers  have,  consequently,  to  import  seed.  What  comes  in  for  this  purpose,  and 
for  crushing,  amounts  altogether  to  630,470  quarters,  value  £1,387,000.  The 
Society  for  the  Promotion  of  the  Growth  of  Flax  in  Ireland,  have  issued  circulars 
and  placards  pointing  out  the  importance  of  saving  seed  for  next  year's  sowing, 
taking  into  consideration  the  probability  of  little  Russian  seed  being  obtainable. 
Mr.  Roche,  M.P.,  has  2500  acres  of  flax,  and  he  intends  to  save  the  seed  of  the 
whole  crop.  Mr.  Turn  bull  of  RosemiU,  Dundee,  has  written  to  the  Society  to  say 
that  he  has  discovered  the  secret  of  treating  flax  straw,  and  that  he  can  make  very 
fine  fibre  from  straw,  which  would  yield  only  a  middling  article  by  other  modes  of 
treatment.  He  has  also  invented  an  easily-managed  scutching  machine,  which  is 
worked  at  a  cheap  rate,  and  gives  from  10  lbs.  to  22  lbs.  of  fibre  from  100  lbs. 
of  seeded  straw.  Taking  seeded  straw  at  £4  a  ton,  the  flax  can  be  brought  to 
market  under  £40  per  ton. 

British  Railways  in  1853. — Captain  Galton  reports  to  the  Board  of  Trade 
that,  in  the  course  of  1853,  the  Legislature  sanctioned  the  formation  of  589  miles 
of  railway  in  England,  271  miles  in  Ireland,  and  80  miles  in  Scotland.  The  total 
length  of  railway  authorized  by  Parliament  to  be  made  in  the  United  Kingdom,  up 
to  the  end  of  1853,  was  12*688  miles.  Of  these,  7686  miles  only  have  been 
opened  for  traffic  ;  namely,  5848  miles  in  England,  905  in  Scotland,  and  643 
miles  in  Ireland.  The  compulsory  powers,  with  respect  to  2838  miles  of  the 
remainder,  have*  expired  without  having  been  exercised.  The  capital  invested  in 
railways  at  the  end  of  1852  amounted  to  the  enormous  sum  of  £2G4, 165,680,  of 
which  £60,0G4,CC8  consisted  of  loans.  On  the  30th  of  June,  1853,  there  were 
682  miles  of  railway  in  course  of  construction,  employing  37,764  men.  The  total 
number  of  passengers  conveyed  on  railways  in  1S53  was  102,286,660,  an  increase 
of  more  than  12,000,000  over  the  preceding  year.  The  total  receipts  from  all 
kinds  of  traffic  during  1853,  amounted  to  £18,035,879.  In  England,  the  third 
class  passengers  were  very  nearly  equal  in  number  to  the  other  two  classes  put 
together. 

Paper  Feom  Tcrf. — Amongst  the  experiments  now  being  conducted  for  the 
purpose  of  obtaining  a  material  for  paper  in  place  of  rags,  is  one  for  converting 
turf  into  that  substance.  Works  are  erecting  in  the  county  of  Kerry,  where  it  is 
proposed  to  carry  on  the  manufacture  according  to  the  process  patented  by  Mr.  W. 
H.  Clark.  The  peat  is  washed  with  water  to  clean  it  from  all  non-fibrous  matter. 
It  is  then  soaked  for  two  days  in  a  solution  of  potash  or  soda  and  fresh-slaked 
lime.  The  alkaline  is  separated  at  the  end  of  that  time  by  washing  in  clean 
water,  and  the  residue  is  treated  for  twenty-four  hours  with  water,  to  which  a 


small  quantity  of  muriatic  acid  has  been  added.  It  is  then  bleached  and  reduced 
to  pulp.  The  first  washing  is  not  considered  necessary  when  papier-mache  or 
carton-pierre  is  to  be  made. 

Wn.T.TsoN'a  Double-Acting  Thrashing  Machine.*  —  A  thrashing 
machine  on  Mr.  Willison's  patent,  recently  made  by  Messrs.  Taylor,  of  Ayr,  for 
Mr.  Willison,  of  Parish-holm,  Douglas,  gives  working  results  apparently  far  supe- 
rior to  any  hitherto  obtainable  by  machines  of  the  old  form.  This  particular 
machine  is  3  feet  4  inches  in  breadth,  being  somewhat  larger  than  an  ordinary 
two-horse  machine;  yet  it  is  worked  easily  by  a  water-wheel  only  7  feet  in  dia- 
meter. It  thrashes  a  "  stook"  of  12  sheaves  of  heavy  grain  in  three  minutes, 
the  water-wheel  buckets  being  all  the  while  but  half  filled  with  water.  It  has 
been  suggested,  that  machines  even  of  this  diminutive  size  are  quite  large  enough 
for  all  possible  purposes,  inasmuch  as  they  can  thrash  gTain  faster  than  one 
feeder  can  supply  it. 

Pierce's  Self- Ad  justing  Yoke  for  Horses. — This  yoke  is  fitted  with  ad- 
justable points  of  attachment  for  the  breast  straps,  to  accommodate  the  side  move- 
Fig.  1. 


ment  of  one  or  both  horses.  Fig.  1  of  our  engravings  is  an  elevation,  and  fig.  2  is  a 
longitudinal  section,  of  the  improved  yoke.  The  yoke,  a,  is  formed  with  a  cavity,  e, 
in  which  are  the  moveable  parts.  The  main  ring,  c,  is  held  by  a  bolt,  upon  which 
is  loosely  carried  a  small  pinion,  D.  The  attaching  rings,  E,  are  connected  by  their 
eyes  to  racks,  f,  working  in  the  cavity,  b,  and  gearing  on  opposite  sides  with  the 
pinion,  i>.  The  eyes  of  the  rings,  e,  pass  through  slots  in  the  top  of  the  yoke, 
and  the  racks  are  kept  in  position  by  plates,  secured  to  the  racks  by  pins  which 
work  in  slots  in  the  under  side  of  the  yoke.  The  lower  side  of  the  yoke  has  a  metal 
face,  which  is  screwed  to  the  wooden  shell  to  strengthen  the  yoke  and  to  secure  the 
racks.  The  horses  are  attached  to  the  yoke  in  the  usual  manner,  but  on  moving 
forward,  any  lateral  movement  of  either  of  the  attaching  rings,  E,  turns  the  pinion, 
d,  which  forces  the  other  rack  to  shift  to  an  equal  extent  in  the  opposite  direction, 
thus  enabling  the  horses  to  move  either  away  from  or  towards  each  other,  without 
deranging  the  position  of  the  pole,  the  attaching  rings  being  by  this  arrangement 
constantly  kept  at  equal  distances  from  the  main  bolt.  The  inventor,  Mr.  J.  E. 
Pierce,  is  an  American. 

Scottish  Exhibition  of  Architectural  Arts  and  Manufactures. — 
A  very  spirited  and  laudable  movement  is  at  present  being  made  in  Scotland  for 
the  organization  of  an  Exhibition  in  Glasgow  of  the  "  Arts  and  Manufactures 
connected  with  Architecture."  This  proposal,  if  duly  supported,  is  intended  to 
take  a  bodily  form  in  December,  in  a  building  specially  erected  for  the  purpose  in 
Bath  Street,  Glasgow,  by  a  number  of  such  members  and  associates  of  the  Archi- 
tectural Institute  of  Scotland  as  are  resident  in  Glasgow.  The  exhibited  articles 
are  intended  to  consist  of  architectural  designs  and  works  of  art  and  manufacture, 
forming  part  of,  or  necessary  to,  the  external  or  internal  completion  of  public  and 
private  buildings.  The  advantages  supposed  to  arise  from  such  an  exhibition  are, 
in  the  words  of  the  official  announcements — "The  opportunity  of  exhibiting  in  one 
of  the  most  important  and  wealthy  cities  of  the  kingdom;  opportunities  of  sale, 
and  orders  for  execution ;  and  the  patronage  of  the  whole  body  of  Scottish  archi- 
tects, promoters  of  the  Exhibition,  who  will  give  their  professional  interest  and 
support  to  meritorious  contributors."  Efficient  committees  of  management,  num- 
bering some  of  the  best  names  connected  with  architecture  and  design,  have  been 
formed  both  in  Edinburgh  and  Glasgow;  and  the  business  arrangements  have  led 
to  the  formation  of  the  following  sections,  with  a  separate  management  to  each  : — 
1.  Drawings  or  models  of  original  designs,  contributed  by  the  Fellows  of  the  In- 
stitute, and  by  native  or  foreign  architects ;  2.  Contributions  of  views  of  architec- 
tural buildings,  either  as  engravings,  paintings,  or  sun  pictures,  ornamental  casts, 
&c.  3.  Models  of  construction,  and  practical  improvement  in  building;  4.  Sculp- 
tured and  carved  ornament,  in  all  its  variety  of  style  and  material;  5.  Wall  and 
ceiling  decorations  in  relief;  6.  Wall  and  ceiling  decorations  in  paint  and  paper- 
hangings  ;  7.  Painted,  stained,  and  embossed  glass;  8.  Metallic  castings,  wrought- 
iron,  &c.  9.  Marbles,  mosaics,  fountains,  vases;  10.  Ornaments  in  porcelain, 
silver,  cast  and  cut  glass;  11.  Upholstery,  carpets,  tapestrj';  12.  Furniture. — The 
project  is  a  good  one,  and  as  its  promoters  seem  to  be  at  work  in  earnest,  we  can- 
not but  wish  it  every  success. 

Coal  Mines  in  Turkey. — Instead  of  paying  between  £3  and  £4  a  ton  fo» 
coals  for  their  steamers  in  the  Black  Sea,  the  British  Government  will  be  able  Ij 
obtain  that  article  for  about  £1  a  ton  from  the  Turkish  mines  near  Heracles. 
They  have  lately  secured  the  right  of  working  these  mines  from  the  Turkish 
Government,  paying,  however,  a  considerable  rent  for  the  privilege.  It  is  thought 
that  GO, 000  tons  may  be  raised  during  the  first  twelve  months;  and  afterwards  a 
much  larger  quantity,  in  the  same  space  of  time.     The  French  Government  is  to 

*  Fully  illustrated  in  Part  66,  "Vol.  VI.,  P.  M.  Journal. 


142 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


share  the  advantage  of  the  concession,  but  the  management  will  be  wholly  in  the 
hands  of  Englishmen. 

Dr.  Arnott's  New  Fire-place. — We  lately  inspected  one  of  these  new 
fire-places.  Their  construction  is  very  simple,  and  their  management  easy.  Their 
appearance  differs  little  from  that  of  an  ordinary  fire-place.  The  back  and  sides 
are  of  firebrick,  and  the  grate  is  fitted  with  a  bos  beneath,  to  receive  the  charge 
of  coals  for  the  day.  The  box  is  open  at  the  top,  and  the  fire  is  lighted  in  the 
usual  way,  ignition  only  taking  place  amongst  those  coals  through  which  there  is  a 
draught;  namely,  those  which  are  on  a  level  with  the  burs,  but  not  amongst  those 
in  the  box  below.  As  often  as  the  ignited  coals  burn  away,  the  fire  is  supplied 
with  fresh  material  by  raising  the  box  with  its  contents.  This  is  very  easily  done 
by  a  contrivance,  in  which  the  poker  is  made  to  act  as  a  lever.  Above  the  fire,  a 
plate  of  metal  is  so  arranged,  that  the  heat  is  reflected  into  the  room,  instead  of 
being  allowed  to  escape  up  the  chimney.  In  the  flue,  there  is  a  valve  or  damper, 
which  can  be  turned  by  a  handle,  brought  out  in  front,  the  object,  of  course,  being 
to  enable  persons  to  increase  or  diminish  the  draught.  Fresh  air,  direct  from  the 
atmosphere,  is  conveyed  by  a  channel  underneath  the  hearth,  where  it  is  warmed 
previous  to  its  entering  the  room.  The  advantages  of  this  construction  of  grate 
are  said  to  be  a  saving  of  fuel,  consumption  of  smoke,  and  retention  of  heat  in  the 
mom,  combined  with  good  ventilation.  Dr.  Arnott  has  not  thought  proper  to 
patent  his  invention,  and  it  may  be  feared  that  persons  will  be  making  grates,  to 
which  they  will  attach  his  name,  without  taking  care  that  they  possess  the  ad- 
vantages of  the  one  we  have  noticed. 

Latourette's  Disc  Grinding  Mill. — In  this  machine,  a  large  disc  is  used 
in  combination  with  a  pair  of  cylindrical  rollers.  Our  engraving  represents  a  plan 
of  the  arrangement,  the  details  of  which  are  carried  by  a  stout  cast-iron  framing, 

a.  The  disc,  B,  is  keyed 
upon  a  horizontal  shaft  placed 
across  the  framing.  The  two 
rollers,  c,  are  placed  on  the 
descending  side  of  the  disc, 
and  with  their  axes  horizontal 
and  radiating  from  the  axis 
of  the  disc.  The  disc  is 
driven  by  means  of  a  pulley, 
D,  on  the  overhanging  end  of 
its  shaft.  The  two  rollers, 
c,  are  driven  from  the  shaft 
of  the  disc  by  means  of  bevil 
wheels.  Scrapers,  e,  are 
adapted  to  the  disc  and 
rollers,  for  the  purpose  of 
cleaning  their  surfaces  when 
employed  to  grind  anything 
of  an  adhesive  nature;  and 
the  bearings  of  the  rollers,  c, 
are  adjustable  by  means  of 
screws,  F,  so  as  to  regulate 
the  space  between  the  rollers 
and  the  disc  according  to  the 
nature  of  the  substance  to 
be  ground.  This  arrange- 
ment of  grinding  surfaces 
will  obviously  give  a  very  good  crushing  and  rubbing  action.  If  a  less  amount  of 
rubbing  action  is  required,  the  disc  and  rollers  must  be  more  or  loss  conical  in  shape. 
'1  his  mill  is  well  adapted  for  grinding  seeds  for  the  manufacture  of  oil,  and  also 
for  grinding  mineral  ores,  and  various  other  substances. 

New  Build  of  Steamer.— Mr.  George  Mills,  of  Glasgow,  haslatelv  patented 
an  entirely  new  form  of  steamer,  intended  to  ply  on  the  Clyde  with  passengers. 
He  purposes  to  proceed  forthwith  with  the  building  of  a  vessel  150  feet  long,  with 
an  extreme  breadth  of  32  feet.  Both  ends  will  have  the  usual  shape  of  the  bow, 
and  the  general  form  of  the  whole  will  be  that  of  a  vessel  cut  vertically  from  bow 
to  stern  ;  the  two  divisions  made  perfectly  water-tight,  and  placed  a  little  apart,  and 
then  bound  together,  first,  below  the  water  at  the  keel,  and  again  at  the  deck,  which 
will  run  flush  over  the  whole  vessel.  It  will  be  understood,  from  this  description, 
that  there  will  be  a  waterway  right  through  the  vessel,  and  in  the  middle  a  large 
paddle  will  be  placed,  working  in  a  plane  parallel  with  that  of  the  vessel's  length. 
At  each  end  will  be  stationed  a  smaller  paddle,  working  transversely  by  donkey 
engines.  The  latter  paddles  will  be  used  only  when  a  side  motion  is  desired.  The 
intention  of  this  arrangement,  the  practical  effect  of  which  only  trials  with  a  perfect 
vessel  can  enable  us  to  judge  of,  is  to  move  the  steamer  in  every  possible  direction 
within  a  confined  space ;  for  instance,  in  harbour,  or  at  piers  crowded  with  other 
vessels,  or  in  the  sharp  turns  of  a  narrow  river. 

Manual  Labour  versus  Machinery.— One  of  those  mistakes  in  Political 
Economy,  which  are  continually  occurring  amongst  an  unenlightened  people,  has 
lately  been  made  at  Barcelona,  in  Spain.  We  allude  to  the  orders  which  have 
recently  been  given  by  the  authorities  to  the  cotton  manufacturers  of  that  citv,  to 
discontinue  the  use  of  self-acting  machinery,  and  to  convert  the  machines"  into 
hand-mules.  This  order  has  been  made  with  a  view  to  conciliate  the  operatives, 
who  are  too  short-sighted  to  see  that  such  a  measure  is  calculated  to  do  them  injury 
in  place  of  good.  Of  course,  it  is  altogether  counter  to  the  spirit  of  free  trade,  and 
could  not  have  even  the  least  show  of  favouring  those  who  seek  it,  if  the  competi- 
tion of  the  foreigner  were  not  prevented  by  restrictive  duties.  The  first  effect  of 
the  measure  will  be,  to  render  the  manufactured  articles  dearer  than  they  were  pre- 
viously, and  this  will  lessen  the  demand;  that  is  to  say,  consumers  cannot  satisfy 


their  needs  in  consequence  of  the  advanced  price.  Next,  manufacturers'  returns 
being  diminished,  capital  will  be  withdrawn  from  the  business,  and  then  what 
becomes  of  the  labourer  when  the  fund  out  of  which  he  was  paid  is  removed  ?  It 
is  plain  enough,  that  he  must  suffer  by  the  very  measure  he  adopted  to  better  him- 
self. 

Traffic  on  Railway  and  Canals. — The  act  for  the  better  regulation  of 
traffic  on  railways  and  canals  is  now  in  force.  It  orders  that  railway  and  canal 
companies  shall  afford  all  reasonable  facilities  for  receiving,  forwarding,  and  deliver- 
ing traffic  (meaning  apparently  by  this  word,  the  goods  which  are  the  object  of 
traffic),  without  giving  undue  preferences,  but  keeping  in  view  the  affording  to  the 
public  of  all  reasonable  accommodation.  A  judge  of  the  Court  of  Common  Pleas 
in  England,  or  of  any  of  the  superior  Courts  in  Ireland,  or  of  the  Court  of  Session 
in  Scotland,  may  be  applied  to  in  a  summary  way,  by  any  person  aggrieved  by 
any  company  violating  the  act.  Inquiries  may  be  prosecuted  by  order  of  such 
judge,  with  a  view  of  supplying  the  evidence  required  to  form  a  just  judgment 
of  the  matter  in  question.  The  judge  may  issue  a  writ  of  injunction  or  inter- 
dict, compliance  with  which  may  be  enforced  by  a  writ  of  attactiment  against 
one  or  more  of  the  directors  or  other  persons  failing  to  obey  the  original 
order.  The  judge  may  also  order  payment  by  the  offending  company  of  a  sum 
of  money  not  exceeding  .£200  a  day,  for  each  day  the  company  shall  disobey  the 
order,  after  a  day  to  be  named  in  the  order.  Persons  aggrieved  by  the  conduct 
of  any  company,  may  proceed  against  them  as  if  the  act  had  not  passed.  A  com- 
pany cannot  free  itself  from  liability,  as  heretofore,  by  notices  limiting  its  liability 
in  regard  to  injury  done  to  goods  intrusted  to  them.  They  are  left  at  liberty, 
however,  to  make  reasonable  conditions  with  respect  to  the  receiving,  forwarding, 
and  delivery  of  any  goods,  the  judge  being  the  person  to  decide  what  is  a  reason- 
able condition.  In  the  case  of  horses,  neat  cattle,  sheep,  and  pigs,  the  company 
may  demand  a  reasonable  per  centage  in  addition  to  the  usual  price  for  carriage, 
and  in  case  such  per  centage  should  not  be  paid,  the  company  will  not  be  liable, 
in  case  of  injury  to  the  animals,  beyond  a  certain  sum,  viz.,  £50  for  a  horse,  £15 
for  each  head  of  neat  cattle,  and  £2  for  each  sheep  or  pig. 

Life-size  Sun  Portraits. — Mr.  J.  E.  Mayall,  whose  ingenious  apparatus 
for  producing  the  beautiful  "  Crayon  Daguerreotypes,"  and  which  we  described 
some  time  ago*,  has  at  length  succeeded  in  obtaining  photographic  portraits  of  the 
size  of  life.  The  apparatus  employed  is  of  an  immense  size,  the  lens  being  one  of 
the  largest  double  achromatic  lenses  in  existence,  and  the  result  is  only  obtained  at 
the  expense  of  very  careful  manipulation,  combined  with  comprehensive  arrange- 
ments. The  mere  production  of  a  picture  of  a  large  size,  would  in  itself  be  nothing 
unless  accompanied  by  greater  excellence  and  artistic  effect;  but  Mr.  May  all's  life- 
size  portraits  seem  even  to  be  without  certain  peculiarities  and  distorted  appearances 
to  be  met  with  in  most  miniature  photographs.  A  very  few  more  strides  of  im- 
provement and  extension  in  this  fascinating  art,  will  soon  reduce  ordinary  portrait 
painters  to  the  mere  drudgery  of  colouring,  finishing,  and  mounting  the  productions 
of  their  incomparable  master,  the  Sun. 


law  reports  in  patents  and  designs. 

Jeffreys  v.  Boosey — House  of  Lords — Copyright  of  Foreign  Works  in 
England. — This  hotly-contested  case  has  at  length  received  its  final  decision,  and 
the  law  can  now  only  be  altered  by  an  act  of  Parliament.  The  number  of  con- 
trary decisions,  and  the  enormous  expense  attending  the  case,  are  anything  but 
complimentary  to  our  legal  system.  The  facts  are  shortly  these: — In  1831, 
Bellini,  then  residing  at  Milan,  composed  his  celebrated  opera  of  La  Sonnambula^ 
and  assigned  it  to  an  Italian,  also  residing  at  Milan.  The  latter  executed  an  in- 
strument, by  which  he  attempted  to  convey  the  copyright  to  Boosey,  an  English 
music  publisher.  The  Italians  were  aliens,  domiciled  and  resident  out  of  Great 
Britain;  and  the  point  of  the  case  is,  whether  an  alien,  domiciled  and  resident 
abroad,  has  power  to  convey  copyright  in  Great  Britain  to  a  British  subject. 
Jeffreys,  the  defendant,  also  a  music  publisher,  conoeived  that  the  assignment  to 
Boosey  was  inoperative,  and  published  a  portion  of  Bellini's  opera,  whereupon 
Boosey  brought  an  action  against  him  on  the  ground  of  piracy.  On  the  trial  of 
the  action,  Mr.  Baron  Rolfe  (the  present  Lord  Chancellor)  ruled  that  Boosey  had 
no  right  of  action,  inasmuch  as  the  person  from  whom  he  professed  to  derive  the 
property  in  the  opera  was  an  alien,  domiciled  abroad.  Boosey  having  paid  a 
handsome  sum  for  the  copyright  of  the  work,  was  naturally  dissatisfied  with  the 
judge's  ruling,  and  took  measures  to  have  it  reviewed  by  the  Court  of  Exchequer 
Chamber,  the  court  of  appeal  in  such  cases.  The  judges  of  that  court  held  that 
Mr.  Baron  Rolfe's  ruling  was  erroneous,  and  that  Boosey  was  entitled  to  have  the 
case  again  submitted  to  a  jury.  It  was  now  Jeffreys'  turn  to  be  dissatisfied,  and 
he  appealed  from  the  decision  of  the  Exchequer  Chamber  to  the  House  of  Lords. 
The  advice  of  all  the  judges  was  asked  by  that  House.  Ten  of  them  heard  the 
case  argued,  six  of  whom  gave  opinions  adverse  to,  four  in  favour  of,  Mr.  Baron 
Rolfe's  ruling.  It  will  be  seen  from  this  that  the  majority  of  them  were  of  opinion, 
that  the  property  of  the  opera  belonged  to  Boosey,  under  the  assignment  to  him, 
and  that  Jeffreys  had  no  right  to  publish  any  part  of  the  opera  in  this  country  as 
long  as  Boosey's  copyright  existed.  Notwithstanding  these  opinions,  the  three 
law  Lords  who  heard  the  case,  viz.,  the  Lord  Chancellor,  Lord  Brougham,  and 
Lord  St.  Leonard's,  have  decided  that  the  decision  of  the  Court  of  Exchequer 
Chamber,  and  the  opinions  of  the  majority  of  the  judges  before  whom  the  case 
was  argued  in  the  House  of  Lords,  were  erroneous,  and  that  the  original  ruling  of 
Baron  Rolfe  was  correct.  The  right  of  publishing  La  Sonnambula,  and  of  every 
other  opera  produced  under  similar  circumstances,  is,  consequently,  thrown  open  to 
the  whole  publishing  trade. 

*  Page  45,  Vol.  VI.,  Practical  Mechanics  Journal. 
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Baeoneau  v.  Fakrell. — This  was  an  action  for  slander,  spoken  of  the  plaintiff 
by  the  defendant,  in  the  way  of  his  trade.  The  plaintiff  is  a  dealer  in  asphalt, 
procured  from  mines  in  the  Tal  Travers,  Switzerland,  and  the  defendant  is  the 
secretary  of  the  Seyssel  Asphalt  Company.  It  appears  that  the  Company  had 
been  employed  by  the  Government  to  lay  down  some  asphalt  in  front  of  the  Ord- 
nance Office ;  bat  this  not  answering  well,  the  plaintiff  was  employed  to  remove  it, 
and  to  lay  down  new  asphalt.  The  defendant  subsequently  stated  that  the  old 
materials  had  been  relaid,  meaning  that  the  plaintiff  had  made  use  of  the  asphalt 
originally  laid  down  by  the  Company,  instead  of  doing  what  he  had  contracted  to 
do,  namely,  lay  down  fresh.  The  jury  found  a  verdict  for  the  plaintiff — damages,  40s. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
Cay**  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 
Recorded  May  10. 
1046.  Joseph  Shepherd,  Manchester— Improvements  in  compound  steam-engines. 

Recorded  May  22. 
1133.  Berkeley  W.  Fase,  Charles-street,  Soho-square — Improved  construction  of  brooch 
for  fastening  dresses. 

Recorded  May  26. 
1177.  James  Lord.  Farnworth — Improvements  in  the  manufacture  of  articles  of  ladies' 
underclothing. 

Recorded  May  29. 
11S9.  William  Northen,  Yauxhall  walk,  Lambeth— Improvements  in  the  manufacture  of 
mangers  and  troughs  for  stables. 

Recorded  May  30. 
1193.  Kichard  Tomlinson,  Sale,  Cheshire — Invention  for  the  application  of  a  new  mate- 
rial or  fabric  to  the  manufacture  of  plasters  for  medical  or  surgical  purposes. 
Recorded  June  3. 
1236.  John  Eenton,  Bond-street,  Vauxball,  and  Henry  Attwood,  Hoi  land-street,  Black- 
friars — An  improvement  in  the  manufacture  of  starch,  applicable  in  part  to  the 
solidifying  of  colours  and  other  substances  held  in  solution  or  suspension. 

Recorded  June  5. 

1250.  Lemuel  Brockelbank,  Willesden,  Middlesex  —  Improvements  in  manufacturing 
lubricating  matters. 

Recorded  July  1. 

1-143.  Thomas  R.  Harding,  Leeds— Improvements  in  the  mannfacture  of  the  pins  of 
backles,  combs,  and  cylinders,  used  in  hackling,  combing,  and  preparing  wool, 
flax,  and  other  fibrous  substances,  and  in  the  mode  of  applying  them  to  manu- 
facturing purposes. 

Recorded  July  5. 

1473-  John  Venables  and  Arthur  Mann,  Burslem,  Staffordshire — Invention  for  printing 
self  and  other  colours  in  bas  relief  or  raised  work  on  china,  earthenware,  glass, 
parian  stoneware,  bricks,  blocks,  tiles,  quarries,  hardware,  japan,  and  papier- 
mache"  ware. 

Recorded  July  8. 

1501-  Thomas  Waller,  Ratcliff  Middlesex— Improvements  in  the  construction  of  stoves 
and  other  fire-places. 

1503.  Lorenzo  TindalL  Scarborough— Improvements  in  bruising  or  reducing  grain  and 
other  substances. 

1505.  Hon.  James  Sinclair,  commonly  called  Lord  Berriedale,  17  Hill-street— Improve- 
ments in  the  manufacture  of  paper,  and  in  the  production  of  textile  materials. 

1507.  Thomas  S.  Whitworth,  Salford— Improvements  in  machinery  or  apparatus  for 
catting  or  shaping  wood,  parts  of  which  are  particularly  applicable  in  the  con- 
struction of  spinning  machinery. 

Recorded  July  10. 

1509.  David  Beck,.  Southampton— Improvements  in  brewing  and  distilling. 

1511.  Israel  Swindells,  Manchester — Improvements  in  the  treatment  of  wood  and  vege- 
table matters  for  the  prodaction  of  vegetable  fibre. 

Recorded  July  11. 
1517.  Thomas  R.  Harding,  Leeds— An  improved  mode  of  doffing  fibrous  materials  from 

hackle  cylinders  and  gill  or  porcupine  or  preparing  rollers. 
1519.  Victor  G.  A.  Cuvier,  Seloncourt,  France — Improved  apparatus,  having  for  object 

the  combustion  of  fuel  and  the  utilization  of  the  gaseous  products  for  heating, 

and  other  useful  metallurgic  purposes. 

Recorded  July  12. 

1521.  William  Honghton  and  Robert  Hoyle,  both  of  Bury — Improvements  in  machinery 
for  spinning  and  doubling  cotton  and  other  fibrous  substances. 

1523.  Matthew  Townsend,  Leicester — Improvements  in  the  manufacture  of  knitted  fabrics. 

1525.  Luke  Cooke,  Sowerby  Bridge,  Yorkshire — Improvements  in  machinery  or  appa- 
ratus for  preparing  cotton,  wool,  or  other  fibrous  substances  to  be  spun. 

1527.  Thomas  E.Moore,  St.  Marylebone  —  Improvements  in  apparatus  to  be  used  for 
extinguishing  fires. 

1529.  Alphonse  J.  Loiseau,  Paris — Certain  improvements  in  manufacturing  fringes  and 
other  platted  fabrics. 

1533.  Charles  D.  Gardissal,  Paris,  and  16  Castle-street,  Holborn— Invention  of  a  stamp 
safe. 

Recorded  July  13. 

1535.  William  Flitcroft,  Bolton,  and  Thomas  Evans,  Manchester — Improvements  in 
printing  and  finishing  floor-cloths,  or  any  other  fabrics  or  materials  printed  in 
oil  colours.— fCommnni cation.) 

1537.  Thomas  B.  Foulkes,  Chester— Improvements  in  the  manufacture  of  self-adjusting 
gloves. 

1339.  Lionel  Lawson,  Paris — Improvements  in  printing. 

1541.  John  Hackett,  Derby— Invention  of  a  new  method  of  fastening  the  ends  of  india- 
rubber  elastic  cord,  and  india-rubber  elastic  web. 

1543.  John  B.  Chauvet,  fils,  Aix,  Provence,  France,  and  16  Castle-street,  Holborn — In- 
vention of  a  new  system  of  anchor. 

Recorded  July  14. 
1545.  Alexander  S.  Stocker,  11  Poultry— Improvements  in  axles. 
1547.  Charles  Sewell,  Longton -grove,  Sydenham— An  improvement  in  spring-hinges  for 

3oan  and  gates. 
1549.  John  M'Ciaffin,  Liverpool— Improvements  in  the  mode  of  corrugating  angular  iron. 
1551.  James  Derham,  Bradford — Improved  machinery  forcombingwool  and  other  fibrous 

substances. 


1553.  Jean  B.  Dechanet  and  Antoine  D.  Slsco,  Paris,  and  4  South-street,  Finsbury— Cer- 

tain i  in  prove  me  uts  in  the  construction  of  railway  carriages. 

Recorded  July  15. 

1554.  Elijah  H.  Brindley,  Longton,  Staffordshire— Certain  improvements  in  printing  or 

ornamenting  chiua,  earthenware,  and  glass. 

1555.  James  Taylor,  Burnley,  Lancashire — An  improved  clothes  peg. — (Communication.) 

1556.  Ralph   Waller,   Manchester— Improvements  in  the   manufacture    of    letters,  and 

figures,  and  of  ornamental  sign-boards  and  other  tablets,  and  in  affixing  letters, 
figures,  or  ornaments  to  glass. 

1557.  Francois  V.  Guyard,  Gravelines,  France — Certain  improvements  in  the  electro- 

telegraphic  communications  for  preventing  mischances  during  the  passage  of 
trains  on  railways. 
155S.  Thomas  Wright,  9  George-yard,  Lombard-street— Improvements  in  the  permanent 
way  of  railways. 

1559.  John  Ashworth,  Turton,  Lancashire — Certain  improvements  in  apparatus  to  be 

employed  in  the  construction  of  the  permanent  way  of  railways. 

1560.  Thomas  Summerfield,  Birmingham — Invention  for  the  manufacture  of  chromatic 

glass  and  glass-faced  bricks,  which  said  bricks  are  applicable  to  face  work  or 
fronts  of  buildings,  basements,  pilasters,  string  courses,  door  and  window  heads, 
modillions,  cornices  in  part  or  whole,  or  other  purposes  where  a  superior  finish 
and  durability  are  required;  a  part  of  which  is  also  applicable  to  bricks  made 
wholly  of  clay. 

1561.  William  Hunt,  Tipton,  Staffordshire— Improvements  in  utilizing  certain  com- 

pounds produced  in  the  process  of  galvanizing  iron,  and  in  the  application  of  the 
same  and  similar  compounds  to  certain  useful  purposes. 

1562.  George  W.  Kelsey,  Hope  Farm,  near  Folkestone,  Kent— Improvements  in  air- 

engines. 

1563.  Matthew  F.  Wagstafle,  10  Walcot-place  West,  Lambeth,  and  John  W.  Perkins, 

2  Poplar-terrace,  Poplar — Improvements  in  obtaining  metals  from  ores  and  oxides. 

1564.  Joseph  Spires,  Cleveland-street,  Fitzroy-square— Improvements  applicable  to  boots 

and  shoes. 

Recorded  July  17. 

1565.  John  B.  Denton,  London  and  Stevenage— Improved  hoes  and  spuds. 

1566.  Thomas  M.  Woodyatt,  Kinver  Mills,  Staffordshire— Improvement  or  improvements 

in  the  consuming  or  suppressing  the  smoke  of  steam-engine  boiler  and  other 
furnaces. 

1567.  George  North,  Lewi  sham-road,  Kent — Improved  apparatus  to  be  attached  to  gar- 

ments for  protecting  watches,  purses,  and  other  articles,  from  being  stolen  from 
the  person. 
1563.  William  Warcup,  Lyndhurst-villa,  Bristol— Improvements  in  the  construction  of 
springs  for  carriages,  and  similar  purposes. 

1569.  John  Lockhart,  jun.,  Paisley— Improvements  in  the  manufacture  of  bobbins. 

1570.  John  Fowler,  younger,  Bristol — Improvements  in  draining  ploughs. 

1571.  John  Livesey,  New  Lenton,  Nottinghamshire— Improvements  in  lace  machinery, 

and  in  fabrics  manufactured  by  such  machinery. 
Recorded  July  18. 

1573.  Henry  Hitchins,  King  William-street,  and  William  Batley,  Dean-street— Inven- 
tion of  certain  combinations  of  materials  suitable  for  mouldings  and  medallions, 
and  to  be  employed  as  a  substitute  for  wood,  gutta  percha,  and  other  like  mate- 
rials. 

1577.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  and  now  of  Paris— Invention  of 
a  new  kind  of  piston. — (Communication.) 

1579.  Peter  Cato,  Liverpool— Improved  manger  or  trough  for  holding  the  provender  of 
horses,  cattle,  and  other  animals. 

1581.  Alexander  Dalgety,  Deptford— Improvements  in  the  reduction  of  friction. 

15S3.  Samuel  Mitchell,  Dewsbury,  Yorkshire  —  Improvements  in  the  manufacture  of 
cards  for  carding  wool,  cotton,  silk,  and  other  fibrous  materials. 

Recorded  July  19. 

1585.  Jonas  Whiteley,  John  Slater,  and  William  H.Crossley,  Halifax— Improvements  in 
machinery  or  apparatus  for  preparing  and  spinning  wool  and  other  fibrous  sub- 
stances. 

1587.  William  Ball,  Kettering,  North  amp  ton  shire— Improvements  in  drills. 

15S9.  Francis  H.  Wenham,  Brixton,  Surrey — Certain  improvements  in  steam-engines. 

Recorded  July  20. 
1590.  John  Sudbury,  Halsted,  Essex,  and  Samuel  Wright,  Clare,  Suffolk— Improvements 
in  taps  and  valves,  and  in  the  method  of  working  them,  for  the  purpose  of  regu- 
lating the  passage  of  fluids. 

Richard  Roberts,  Manchester — Improvements  in  machinery  for  preparing  to  be 
spun  cotton  and  other  fibres. 

Jean  B.  Gillet,  Agde  (Herault),  France,  and  16  Castle-street,  Holborn— Improve- 
ments in  capstans,  winches,  and  windlasses. 

George  Jackson,  Manchester — Certain  improvements  in  the  construction  of  tents. 

Joseph  Barnes,  Church,  Lancashire — Certain  improvements  in  furnaces  or  fire- 
places. 

Francis  Whitehead  and  William  Whitehead,  both  of  Crayford,  Kent— Improve- 
ments in  safety  lamps. 

John  Hackett,  Derby — Invention  for  covering  india-rubber  thread,  whether  vul- 
canized or  otherwise,  with  sewing  silk,  and  with  other  articles. 

William  Palliser,  Comragh,  Waterford— Improvements  in  projectiles  for  fire-arms 
and  ordnance  generally. 

Recorded  July  21. 

Thomas  Chambers,  jun.,  Fakenham,  Norfolk  — Improvements  in  machinery  for 
distributing  manure. 

Toussaint  Delabarre  and  Leon  Bonnet,  Grenelle,  near  Paris— Invention  for  the 
preservation  of  meat  in  its  natural  state,  and  without  being  cooked. 

Armand  B.J.  Jean,  and  Alfred  A.  Hugues,  Paris— Certain  improvements  in  re- 
ducing the  friction  of  axles,  bearings,  or  other  rotatory  rubbing  surfaces  in 
machinery. 

Alfred  V.  Newton,  66  Chancery-lane— Improved  construction  of  metallic  spring. — 
(Communication.) 

John  T.  Moss,  Arundel-street,  Strand— Improvements  applicable  to  apparatus  for 
roasting  meat  and  other  edible  substances. 

John  Knight,  Birmingham,  and  James  Stubbs,  Oldbury— Improvement  or  im- 
provements in  the  manufacture  of  bricks,  tiles,  pipes,  and  such  other  articles  as 
are  or  may  be  made  of  clay;  which  improvement  or  improvements  may  also  be 
applied  to  the  manufacture  of  artificial  fuel,  and  to  other  mixing  and  tempering 
processes. 

Isaie  Alexandre,  Bruxelles,  now  of  Birmingham,  and  Alfred  Sommerville,  Bir- 
mingham— Improvement  or  improvements  in  boots  and  shoes,  and  in  socks  or 
inner  soles  for  boots  and  shoes. 

James  Sedgwick,  Lewisham,  Kent — Improvements  in  ship-building. 

Mary  Ann  Stevens,  Liverpool— Improvements  in  bonnets. 

Charles  Harratt,  2  Royal  Exchange-buildings  — Improvements  in  fastenings  for 
ship-building. 

Henry  Francis,  Strand — Improvement  in  feeding  fuel  on  to  the  fire-bars  of  boiler 
and  other  furnaces. 


1591. 

1592. 

1593. 
1594. 

1595. 

1596. 

1597. 

1598. 
1600. 
1601. 

1602, 
1603. 
1604. 


1605, 


1609. 

1610. 
1611. 
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Recorded  July  22. 

1613.  John  Lamb,  Newcastle-under-Lyne  —  Certain  improvements  in  or  applicable  to 

machines  for  making  paper.— (Communication.) 

1614.  Thomas  Firth,  Huddersfield,  and  John  Wilson,  Mirfield,  Yorkshire— Improvements 

in  finishing  woollen,  worsted,  silk,  and  other  woven  fabrics,  and  in  the  apparatus 
employed  therein. 
161$.  James  II.  Young,  66  College-street,  Camden-town— Improvements  in  gathering 
grain  and  other  crops,  and  securing  the  same. 

1616.  William  S.  Losh,  Wreay  Syke,  near  Carlisle— Improvements  in  blenching. 

1617.  John  Bainbridge,  36  Ely-place,  Holborn-hill— Improvements  in  fire-grates,  stoves, 

furnaces,  and  other  similar  contrivances, 

1618.  William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  the  treat- 

ment, cleansing,  and  dyeing  of  fibrous  and  textile  materials.— (Communication.) 

1619.  James  Dilks,  Nottingham — Invention  for  the  application  of  printed  or  painted 

linen,  cotton,  or  other  textile  fabrics,  either  plain  or  ornamental,  for  binding 
more  effectually  than  heretofore  packets  or  parcels  of  lace,  hosiery,  or  other 
articles. 

Recorded  July  24. 

1620.  Edward  F.  Hutchins,  2G3  Whitechapel-road-  Invention  for  constructing  the  cylin- 

ders of  engines  worked  by  steam,  air,  or  other  fluid  borly  in  a  circular  form,  on  a 
plan  by  which  means  more  power  is  obtained  from  a  given  quantity  of  the  said 
fluid  body,  in  cases  where  a  circular  motion  is  required,  than  by  any  other 
known  form  of  cylinder. 
1622.  John  II.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  the  pre- 
paration of  silk. — (Communication  from  Charles  L.  A.  Williot,  St.  Quentin, 
France.) 

1624.  George  F.  Wilson  and  George  Payne,  Belmont,  Vauxhall— Improvements  iu  distil- 

ling fatty  and  oily  matters. 

1625.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— Certain  improvements  in  knead- 

ing machines. — (Communication.) 

1626.  Beaumont  Cole,  younger,  Kuebworth,  Hertford— Improved  agricultural  machinery 

or  apparatus  for  ploughing  and  grubbing. 

Recorded  July  25. 

1627.  Francis  Preston,  Manchester — Certain  improvements  in  machinery  for  preparing 

cotton  and  other  fibrous  materials. 

1629.  William  Grundy,  Bury — Certain  improvements  in  the  manufacture  of  drugget. — 

(Communication.) 

1630.  Ephraim  Hallum,  Stockport— Improvements  in  machines  for  preparing,  spinning, 

and  doubling  cotton  and  other  fibrous  substances. 

1632.  Peter  Spence,  Pendleton — Improvements  in  obtaining  sulphur  from  iron  pyrites, 

and  other  substances  containing  sulphur,  and  in  apparatus  for  effecting  the  same. 

1633.  Thomas  Bell  and  Henry  Scholcfield,  South  Shields— Improvements  in  the  manu- 

facture of  borax. 

1634.  William  S.  Garland  and  Josiah  Glasson,  both  of  Soho  Foundry,  Staffordshire — 

Invention  of  a  means  of  consuming  smoke  in  furnaces. 

1635.  Julius  C.  Kurd,  Medway,  Massachusetts— Improved  machine  and  process  for  pick- 

ing, burring,  and  cleaning  cotton  wool,  and  for  tearing  up  and  reducing  old  fabrics 
to  be  respun. 

1636.  John  M'Gaihn,  Liverpool — Improvements  in  constructing  and  applying  heads  to 

metal  casks  and  vessels. 

Recorded  July  26. 

1637.  John  Lamacraft,  Westbourne-grove,    Middlesex — Inprovements   in  envelopes   or 

means  for  securing  letters,  notes,  and  similar  documents. 

163S.  James  A.  Cutting,  Boston,  U-  S. — Improved  process  of  taking  photographic  pictures 
upon  glass,  and  also  of  beautifying  and  preserving  the  same. 

1639.  William  Church  and  Samuel  A.  Goddard,  Birmingham — Improvement  or  improve- 
ments in  ordnance. 

1610.  Adolphus  Oppenheimer,  Manchester— Certain  improvements  in  the  manufacture  of 

mohair  velvet  or  mohair  plush,  and  worsted  velvet  or  worsted  plush. 

1611.  John   C.   Purnelle,   Tach brook-street,   Pimlico — Improvements   in  obtaining  and 

applying  motive  power. 
1G12.  Auguste  E.  L.  Bellford,   16  Castle-street,  Holborn— Improved   mill   for   grinding 

paint  and  other  moist  substances. — (Communication  from  Charles  W.  Brown, 

Boston.) 
1G 13.  Louis  C.    Koeffler,  Rochdale — Improvements   in   finishing  or  polishing  yarns  or 

threads. 
1611.  Edmund  A.Pontifex,  Shoe-lane,  and  Charles  Glassford,  Greenwich— Improvements 

in  obtaining  soft  lead  from  hard  lead,  for  the  separation  of  the  impurities  in  hard 

lead,  and  for  the  separation  of  antimony  from  these  impurities. 

1615.  Thomas  Huckvale,  Choice-hill,  near  Chipping  Norton — Improvements  in  machinery 

for  gathering  crops. 
1646.  Peter  A.  Godefroy,  3  King's  Mead  Cottages,  New  North-road,  Islington — Improve- 
ments in  purifying  coal,  naphtha,  and  turpentine. 

1650.  Auguste  E.  L.  Bellford,  16  Castle-street,    Holborn — Improvements  in  soldering 

metals. — ('Communication.) 

Recorded  July  27. 

1651.  George  Mumby,  9  Hunter-street,  Brunswick- square — Improvements  in  bearings, 

and  in  the  prevention  of  friction. 

1652.  Richard  C.  Burleigh,  Northumberland-street,  Charing-cross — Improvements  in  guns, 

and  in  the  shot  or  other  projectiles  fired  therefrom. 

1654.  Francois  D.  Molve"  and  Pierre  Martin,  Paris,  and  4  South-street,  Finsbury — Cer- 

tain improvements  in  heating  water  for  feeding  boilers  of  locomotives  andmarine 
steam  engines. 

1655.  Samuel  Varley,  Stamford — Improvements  in  the  construction  of  reaping  machinery. 

1656.  William  Shorrocks,  Farnworth,  Lancashire — Improvements  in  piesser  flyers  for 

preparing  cotton  and  other  fibrous  substances  for  spinning. 

1057.  Samuel  Frankham,  Greenland-place,  Judd-street — Improvement  in  the  construc- 
tion of  furnaces. 

165S.  Barton  H.  Jeuks,  Bridesburg,  U.S. — Improving  the  art  of  weaving,  being  an  im- 
provement in  looms  for  weaving  fancy  fabrics. 

1659.  Henry  Wickens,  4  Tokenhouse-yard,  Bank — Improvements  in  the  means  of  giving 

signals  on  railways,  and  for  other  purposes. 

1660.  Nathaniel  Miller,  Guide-bridge,  Lancashire,  and  Robert  Graham,  same  place — Cer- 

tain improvements  in  the  construction  of  certain  parts  of  the  permanent  way  of 
railways,  commonly  called  "  crossings." 
IGG1.  Alexander  Law,  Glasgow— Improvements  in  cranes,  or  lifting  and  lowering  appa- 
ratus. 

Recorded  July  28. 

1662.  George  L.  Scott  and  Samuel  Bennett,  Manchester — Improvements  in  springs  for 

pressing  together  rollers  for  mangling  and  other  purposes. 

1663.  Adam  Guild,  Salford,  and  John  Peddlebuiy,  the  younger,   Manchester— Improve- 

ments in  apparatus  for  scouring  or  bleaching. 

1665.  Richard  Johnson,  Manchester — Improvements  in  coating  and  insulating  wire. 

1666.  Francis  Morton,  Liverpool— Certain  improvements  applicable  to  girders  or  rafters 

to  bo  used  in  the  construction  of  roofs,  bridges,  buildings,  and  other  erections. 

1667.  Amable  H.  Petit,  Paris,  and  4  Suiith-stveet,  Finsbury — Improved  mode  of  joining 

pipes. 


166S. 
1669. 

1670. 
1672. 

1674. 
1675. 
1676. 
1677. 

1678. 

1681. 

1682. 


16S4. 
1685. 

16S6. 
1683. 

16S9. 
1690. 
1691. 


1693. 
1691. 

1695. 

1696. 

1697. 

1698. 
1699, 
1700. 


1701 
1702 
1703, 


Samuel  Clift,  Manchester— Improvements  in  making  paper,  pasteboard,  and  papier 

mucin!. 
James   Gilbertson,    Hertford— Improvement  in  supplying  air  above   the  fuel   In 

furnaces. 

Recorded  July  29. 

Robert  J.  Keen,  Liverpool — Improvement  in  the  mariner's  compass. 

Edmund  Burke,  Upper  Thames-street,  aud  Alexander  S.  Storker,  the  Poultry- 
Certain  improve  in  en  ts  in  the  manufacture  of  metallic  tubes,  and  such  like 
articles. 

William  H.  Smith,  Bloomsbury—  Certain  improvements  in  the  permanent  way  of 
railways. 

Gustave  E.  B.  Collason,  Paris  —  Certain  improvements  in  the  means  for  arresting 
or  checking  the  progress  of  trains  on  railways.— (Communication.) 

John  Y.  Borland,  Manchester— Improvements  inmachinery  fur  preparing  and  spin- 
ning fibrous  materials. 

John  Fawcett,  Gateshead — Invention  of  an  apparatus  for  regulating  and  economic 
ing  the  consumption  of  gas  generally,  but  more  particularly  when  employed  for 
the  purposes  of  illumination. 

George  H.  Ingall,  Warnford-court,  Throgmorton-street— Improvements  in  elastic 
bands  for  holding  books  and  papers. 

Henry  Walduck,  Warwick-court,  Uray's-inn — Improvements  in  pi-opelling  vessels. 

George  Thatcher.  Welton  Midsomer  Norton,  Somersetshire—  Improvements  in  the 
manufacture  of  woven  fabrics,  yarn,  cordage,  ropes,  paper,  and  pasteboard, by  the 
application  of  a  material  not  hitherto  used  for  such  purposes. 

Recorded  July  31. 
Henry  Adams,  3  Leonid as-terrace,  New-cross,  Hatcham,  Deptford— Invention  of  a 

revolving  ventilator. 
Henry  Green,  Liverpool— Improved  apparatus  applicable  to  the  hanging  of  doors, 

gates,  and  windows,  and  for  closing  or  holding  open  the  same  when  required. _ 
Joseph  Green  and  William  Jackson,  both  of  Leeds — Improvements  in  lnorti-ing 

machines. 
Thomas   R.  Bridsnn,  Bolton-le-Moors,   Lancishire— Improvements   in   preparing 

cotton  for  manufacturing  purposes. 

Hecorded  August  1. 

Edward  Gillman,  Twickenham— Improvements  in  the  manufacture  of  paper, 
papier-mache^  and  other  similar  articles  from  certain  vegetable  substances. 

Jules  F.  Bouneau,  Pans,  and  16  Castle-street,  Holboru— Improvements  in  propel- 
ling ships. 

Thomas  Evans,  the  younger,  2  Belmont-terrace,  Lewisham— Certain  improvements 
in  the  rigging  of  ships  and  all  other  vessels  using  or  carrying  sails,  whether 
propelled  by  steam  or  otherwise,  or  on  whatsoever  sea,  river,  or  other  water 
navigated. 

Christopher  R.  Read,  Moorgate-street— Improvements  in  slide  valves  of  steam- 
engines. — (Communication.) 

John  M'Garhn,  Liverpool — Improvement  in  the  manufacture  of  sheet-metal  pipes. 

William  E.  Newton,  66  Chancery-lane— Improvements  in  the  construction  of  re- 
peating fire-arms. — (Communication.) 

Richard  A.  Brooman.  166  Fleet-street— Improvements  in  machinery  for  dressing 
flax,  hemp,  and  other  like  fibrous  substances.—  (Communication.) 

Thomas  E.  Merritt,  Maidstone— Improvements  in  the  apparatus  for  taking  photo- 
graphic pictures  in  the  open  air. 

John  S.  Holland,  Woolwich — Improvements  in  locks. 

Recordc  I  August  2. 

James  Griffiths,  Wickham  Market,  Suffolk — Invention  of  a  new  or  improved  lever 
bit  for  horses. 

Samuel  Lees,  Salford — Improvements  in  machinery  or  apparatus  to  be  used  in 
purifying  gas  for  illumination. 

George  H.  Palmer,  Adelaide-road,  Hanipstead — Improvements  in  guns,  gun-car- 
riage and  appurtenances,  and  in  the  manipulation  or  working  of  guns. — (Com- 
munication.) 

Cleo  Chevron,  Paris—Improvements  in  looms  for  weaving. 

Joshua  Brown,  Stockport — Improvements  in  the  method  of  consuming  smoke. 

Paul  Garavaglia  de  Soresina,  Bedford-row  —  Improvements  in  treating  flax  anil 
hemp. 


fUS"  Information  as  to  any  of  these  applications,  and  their  progress,  may  he  had  on  appli- 
cation to  the  Editor  of  this  Journal. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 


June  30th,  3607 

"  3608 

July  1st,  3609 

6th,  3610 

7th,  3611 

"  3612 

8th,  3613 

"  3614 

"  3615 

15th,  3G16. 

19th,  3617 


Registered  from  June  30th  to  July  10th,  1S54. 

P.  and  F.  Shafer,  Brewer-street,—"  Nozzle-lock." 
Bland  and  Long,  Fleet-street, — "  A  camera." 

Sir  T.  F.J.  Bouyhey,  Bart.,  Aqualate-hall,  Staffordshire, — "Lawn- 
rake.." 
Price's  Patent  Candle  Co.,  Vauxhall, — "Emigrant  ship-lanthorn." 
J.  C.  Hall,  Monk  Wearinouth, — "  A  self-acting  stopper." 
J.  C.  Hall,  Monk  Wearinouth, — "  Improved  steering  apparatus." 
J.  Wright  &  Sons,  Saltby  Works,— "  Railway  buffer." 
W.  Young,  Queen-street,  Cheapside, — "  A  hot-water  warming-pan.'' 
T.  Toms,  Aldermanbury, — "A  reversible  neck-tie." 
O.  Maggs,  Bourton,  Dorset, — "Sack-holder." 

W.  J.  Clapp,  Newport,  Monmouthshire,  and  G.  Fast,  Shaftesbury- 
crescent,  Pimlico, — "Torniquet  and  compress." 


TO  HEADERS  AND  CORRESPONDENTS. 

Constant  Reader. — We  have  not  seen  the  matter  referred  to.  The  papers  quoted 
are  not  particularly  good  authorities  in  scientific  matters;  but  we  are  obliged  by  our 
correspondent's  attention. 

Junior  Constant  Reader. — His  first  formula  is  correct.  We  must  first  of  all  take  the 
pressure  necessary  to  move  the  engine  itself,  and  start  from  that  point  in  taking  the 
working  pressure. 

Dux-lex  Screw  Steerino  Gear  — In  reference  to  our  article  on  this  subject  in  June 
last,  we  have  received  the  following  note : — 

"In  the  June  number  of  your  valuable  Journal,  you  have  given  drawings  and  a  descrip- 
tion of  the  'Duplex  Screw  Steering  Gear,'  fitted  by  Messrs.  Scott,  Sinclair,  &  Co.  of 
Greenock,  on  some  of  the  vessels  lately  built  by  them.  You  will  greatly  oblige  me  by 
giving  this  letter  a  place  in  your  next  number,  to  prevent  a  mistake  into  which  your 
readers  are  apt  to  be  inadvertently  led,  that  Messrs.  Scott,  Sinclair,  &  Co.  are  the  in- 
ventors of  it;  whereas  it  is  well  known,  not  only  to  the  various  foremen  in  their  employ- 
ment at  that  time,  but  also  to  Mr.  John  Scott,  jun.,  that  the  invention  is  mine. 

"  Glasgow,  July,  1854."  ''Angus  Kennedy." 
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PATENT  LAW,   AND  THE   PROCEEDINGS  OF  THE   PATENT 
COMMISSIONERS. 

L  EITHER  inventors  nor  tho  public  have 
given  much  support  tc  the  proposition, 
that  inventors  shall  have  no  rights  in  the 
productions  of  their  ingenuity.  On  the 
contrary,  the  justice  of  awarding  them 
property  in  their  inventions  has  been 
generally  recognized.  A  man  who 
writes  a  book,  or  composes  a  piece  of 
music,  is  secured  by  the  law  in  the 
enjoyment  of  a  right  in  these  things, 
in  the  same  way  that  the  landowner  is 
secured  in  the  enjoyment  of  his  estate;  why  then  should  not  the  inventor 
possess  a  similar  property  in  the  subtle  coinage  of  his  brain  ?  At  any 
rate,  the  claim  hears  upon  its  face  a  show  of  equity;  and  it  is  for  those 
who  would  have  free  trade  in  the  products  of  invention,  to  prove  that  such 
free  trade  is  not  piracy  in  disguise.  The  law  awards  exclusive  property 
for  a  short  period  of  time  to  the  inventor,  not  only  as  a  reward  for  his 
ingenuity,  but  as  a  stimulus  to  others  to  exercise  their  abilities  in  mating 
useful  discoveries.  As  the  world  is  constituted  at  present,  there  are  few 
inducements  more  powerful  than  the  hope  of  reward ;  and  it  has  been 
asked,  whether  it  would  not  be  to  the  world's  loss  to  deprive  our  active- 
minded  men  of  such  a  hope? 

But  it  is  not  enough  for  the  law  to  give  inventors  an  abstract  right  in 
their  discoveries;  it  ought  to  give  them  the  means  of  defending  that 
right  when  attacked,  and  of  punishing  those  who  invade  it  mala  fide. 
Theoretically,  our  law  does  offer  to  inventors  who  have  patented  their 
inventions  a  means  of  protecting  themselves;  but  then  it  surrounds  the 
matter  with  so  many  difficulties,  and  makes  the  steps  so  expensive,  that 
practically  they  are,  in  many  cases,  without  the  remedy  professed  to  be 
afforded.  Those  who  know  anything  of  the  law  of  patents  will,  we  are 
sure,  agree  with  us  in  thinking,  that  patentees  do  not  possess  those 
facilities  in  establishing  and  protecting  their  rights  which  they  ought  to 
have.  Something,  indeed,  has  been  done  of  late  years,  but  far  from 
enough.  We  hope  that  the  legislature  will  fearlessly  proceed  with  the 
good  work  of  reform.  For  instance,  a  plain  and  simple  enunciation  of 
the  law,  in  the  shape  of  a  code,  would  be  of  great  benefit  to  inventors ; 
and  no  part  of  our  law  could  be  more  easily  codified  than  that  relating 
to  patents.  At  present,  the  law  has  to  be  laboriously  gathered  from  a 
hundred  volumes  of  statutes  and  cases.  Why  should  it  not  be  col- 
lected, and  condensed  into  half  a  dozen  pages,  that  those  who  risk 
their  money  in  taking  out  patents  may  know  what  sort  of  a  right  they 
have  purchased,  and  what  are  the  abstract  questions  involved  in  the  pieces 
of  parchment,  with  their  huge  seals,  of  which  they  have  become  owners  ? 
A  simplification  of  the  law  of  patents  becomes  every  day  more  neces- 
sary; for,  since  the  recent  alterations  as  to  payment  of  the  Government 
duty,  the  applicants  for  patents  have  increased  very  much  in  number. 
According  to  a  recent  report  of  the  Commissioners  of  Patents  (instituted 
under  the  Patent  Law  Amendment  Act  of  1852),  the  number  of  applica- 
tions for  provisional  protection  recorded  within  the  fifteen  months,  from 
the  1st  of  October,  1852,  to  the  31st  of  December,  1853,  was  4256 ;  the 
number  of  patents  passed  thereon  was  3099.  The  number  of  applica- 
tions which  were  not  proceeded  with  in  due  time,  and  which,  therefore, 
became  lapsed  or  forfeited,  was  1157.  It  is  further  stated,  that  the 
number  of  applications  recorded  within  the  first  three  months  of  the 
operation  of  the  act  was  1211,  and  that  the  number  of  applications 
recorded  within  the  year  1853  was  3045.  The  largeness  of  the  number 
of  applications  in  the  first  three  months,  compared  with  the  number  for 
the  year,  is  accounted  for  by  the  fact,  that  during  the  interval  between 
the  act  receiving  the  royal  assent  and  its  coming  into  operation  (a  period 

of  three  months),  almost  all  applications  for  patents  were  suspended. 
So    79.— Vol  VII. 


The  number  of  applications  recorded  in  the  first  six  months  of  1854  is 
stated,  by  the  same  authority,  to  have  been  1440.  If  applications  for  the 
latter  six  months  of  the  year  should  not  exceed  this  number — and  it  is 
not  probable  that  they  will — there  will  have  been  a  decrease  of  165 
applications  compared  with  last  year. 

The  specifications  filed  in  the  Patent  Office  upon  patents  granted  since 
the  act  came  into  operation,  up  to  the  80th  of  Inst  June,  have  been 
printed  and  published,  accompanied  by  lithographed  outline  copies  of  the 
appended  drawings.  These  are  sold  to  the  public  at  cost  price,  the 
average  charge  for  a  specification  being  eightpence.  By  a  very  useful 
provision  in  the  Patent  Law  Amendment  Act  of  1853,  copies  of  letters 
patent,  specifications,  and  other  documents,  recorded  and  filed  in  the 
Patent  Office,  when  certified  and  sealed  with  the  Commissioners'  seal, 
are  to  be  received  in  evidence,  without  further  proof  or  production  of  the 
originals.     The  sealing  only  costs  a  shilling. 

Printed  certified  copies  of  all  the  specifications  filed  in  the  London 
Patent  Office,  since  the  1st  of  October,  1852,  to  the  present  time,  with 
coloured  copies  of  the  appended  drawings,  have  been  sent  to  the  proper 
offices  in  Edinburgh  and  Dublin,  pursuant  to  the  directions  of  the  recent 
statutes,  and  the  public  has  access  to  such  copies. 

The  agricultural  public  may  like  to  know  that  a  volume  has  been 
lately  issued  by  the  Patent  Office,  containing  copies  of  specifications  of 
patents  for  reaping  machines,  with  drawings,  from  the  first  one  enrolled 
in  July,  1799,  to  the  present  time.  An  appendix  is  added,  compiled 
from  a  great  variety  of  authorities  and  works,  describing  the  instruments 
for  reaping  grain,  published  and  in  use,  from  the  earliest  period  to  the 
present  time. 

Another  series  of  specifications,  published  in  like  manner,  relates  to 
fire-arms,  cannon  shot,  shell,  cartridges,  weapons,  accoutrements,  and  the 
machinery  for  their  manufacture,  from  the  earliest  patent,  in  May,  1718, 
to  the  present  time.  An  appendix,  embodying  much  useful  matter,  is  in 
preparation. 

Specifications,  relating  to  three  other  subjects,  are  being  collected  t 
with  a  view  to  publication ;  namely,  the  consumption  of  smoke  in  furnaces, 
the  making  of  drainage  tiles  applicable  to  sewerage,  and  the  propulsion 
of  ships;  all  of  them  matters  of  peculiar  importance  at  the  present 
moment.  In  the  meantime,  printed  certified  copies  of  the  specifications 
may  be  obtained  at  a  low  price,  from  the  Patent  Office,  in  case  they  are 
required  for  evidence  in  courts  of  justice,  or  otherwise. 

All  this  shows  that  the  Commissioners  are  pursuing  a  course  of  real 
usefulness,  and  that  the  institution  of  the  Patent  Office  has  been  of  benefit 
to  the  community.  In  process  of  time,  we  hope  that  they  will  see  that 
the  expenses  attending  the  obtainment  of  patents  are  unnecessarily 
onerous,  and  may  be  beneficially  reduced.  They  will  also  see  that  there 
are  several  points  in  which  the  law  is  defective,  and  ought  to  be  altered. 
Their  recommendations  will  doubtless  have  their  due  weight  with  the 
legislature;  and  as  they  are  directed  to  make  an  annual  report  to 
Parliament  of  their  proceedings,  they  will  always  have  an  opportunity 
of  bringing  the  matters  requiring  rectification  before  our  lawmakers. 

We  can  mention  one  case,  where  a  clear  hiatus  of  the  law  imperatively 
demands  to  be  filled  up.  One  of  the  conditions  in  letters  patent  is  to 
the  effect,  that  the  patentee  must  within  six  months  file  his  specification, 
otherwise  the  patent  becomes  void.  But  what  if  the  patentee  should 
die  after  the  grant,  and  before  the  filing  of  the  specification  ?  Are  his 
family  to  lose  the  benefit  of  the  patent  right  he  had  obtained  ?  It  would 
seem  that,  as  the  law  now  stands,  they  are.  They  would  have  lost  the 
right  under  the  law  as  it  stood  before  the  recent  statutes,  and  nothing  is 
said  there  which  will  remedy  what  every  one  must  see  is  an  injustice. 
It  is  true  that,  in  the  Patent  Amendment  Act  of  1852,  there  is  a  clause 
which  enables  the  executors  of  an  applicant  for  a  patent,  dying  during 
the  continuance  of  the  provisional  protection,  or  the  protection  by  reason 
of  the  deposit  of  a  complete  specification,  to  obtain  the  patent  which 
would  have  been  granted  to  the  inventor  had  he  lived.     But  this  clause 
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does  not  apply  to  the  case  of  a  patentee  dying  before -the  filing  of  his 
specification. 

SELF  AIR-HEATING  BLAST  FURNACE. 

By  Messrs.  Wright  &  Brown,  Ironfounders,  Neiocastle-on-Tync. 

{Illustrated  by  Plate  159.) 

This  important  modification  of  the  hot-hlast  smelting  furnace,  promises 
to  effect  a  very  great  economical  change  in  the  iron  manufacture.  It  is 
applicable  as  well  in  the  primary  process  of  reducing  the  metal  from  the 
crude  ore,  as  in  the  remelting  and  converting  operations  of  the  manu- 
facturing founder.  Instead  of  blowing  the  air  right  into  the  melting 
contents  of  the  furnace  or  cupola,  either  in  a  cold  state,  or  heated  by 
passing  through  a  separate  heating  apparatus,  the  furnace,  or  melting 
chamber,  is  formed  so  that  it  may  act  as  the  heater  for  its  own  blast. 
For  this  end,  the  lower  portion  of  the  furnace  is  formed  with  receiving 
chambers,  so  contrived  that  they  may  hold  a  mass  of  melted  metal,  as 
descended  from  the  body  of  the  furnace  above,  and  thus  act  as  the  heat- 
ing surface  for  the  cold  air  supply.  Thus,  the  external  cold  air  is  first 
blown  into  these  chambers,  and,  being  there  heated,  it  passes  off  into 
actual  contact  with  the  melting  mass  of  material  under  treatment. 

As  applied  in  the  construction  of  smelting  or  blast  furnaces,  the  cold 
air  is  first  blown  into  the  lower  part  of  the  body  of  the  furnace,  and  it  is 
then  passed  into  heating  chambers,  formed  in  the  bottom  and  sides  of  the 
furnace  body.  It  is  subsequently  conveyed  into  the  furnace  at  a  level 
slightly  above  that  of  the  blast-hole,  and  it  is  there  made  to  pass  through 
the  coke  and  metal  with  which  the  furnace  is  charged. 

Fig.  1  on  our  plate  is  a  vertical  longitudinal  section  of  a  cupola,  as 
arranged  on  the  plan  of  Messrs.  Wright  and  Brown's  improvements. 
Fig.  2  is  a  sectional  plan  of  the  same  corresponding.  Fig.  3  is  a  sec- 
tional elevation  of  a  smelting  furnace,  as  built  for  smelting  iron,  with 
heating  chambers  on  the  new  principle.  Fig.  4  is  a  sectional  plan  to 
correspond.  In  figs.  1  and  2,  the  cold  air  enters  from  the  blowing- 
engine,  or  blast-fan,  by  the  pipe,  a,  passing  thence  through  the  cupola 
wall  at  n,  into  the  central  portion,  c,  of  the  bottom  of  the  cupola.  This 
primary  air-receiving  portion  of  the  cupola  being  thus  filled  with  air 
under  pressure,,  which  air  is  restrained  from  passing  upwards  by  the  pre- 
sence of  the  mass  of  contained  materials  above,  a  partially  descending 
current  necessarily  arises.  Hence  the  air  diverges  downwards,  and 
passes  out  of  the  port,  c,  through  the  vertical  division  walls,  d,  by  the 
archways,  e,  which  are  open  to  the  base  line,  f,  of  the  cupola  bottom. 
The  air  thus  reaches  and  enters  the  bottom  expanded  chambers,  g, 
which,  together  with  the  central  portion  of  the  cupola  base,  have  their 
bottoms  covered,  to  a  greater  or  less  extent,  with  melted  metal.  The 
arrows  indicate  the  course  of  the  air,  showing  how  it  circulates  to  the 
extreme  end  of  the  chambers,  a,  and  returns  along  the  arched  tops,  h,  of 
these  chambers.  The  air  is  by  this  means  heated  to  a  very  high  tem- 
perature, and  in  this  condition  it  passes  onwards,  and  re-enters  the  main 
body  of  the  cupola,  by  passing  through  the  walls,  o,  by  the  lateral  ports, 
I.  Here  it  permeates  the  melting  mass  of  metal  and  coke,  through  which 
it  finds  its  way  in  the  usual  manner.  The  upper  portion,  j,  of  the  cupola, 
may  be  built  to  any  desired  form;  and  as  the  melted  metal  comes  down, 
it  gradually  accumulates  in  the  bottom,  and  is  tapped  or  withdrawn,  as 
required,  through  the  archway  doors,  k.  The  heating  chambers  may 
be  filled  up,  more  or  less,  with  sand,  when  small  castings  are  to  be  made. 
The  slag  hole  is  at  l. 

In  the  smelting  furnace,  figs.  3  and  4,  the  external  contour  is  not  at 
all  interfered  with,  the  main  body,  a,  being  a  pure  cylinder  all  the  way 
down.  The  air  from  the  blast  engine  is  supplied  by  the  four  pipes,  e, 
which  enter  the  furnace  body  at  regular  distances  asunder.  This  qua- 
druple current  thus  keeps  up  a  constantly  uniform  air-pressure  in  the 
central  space,  c,  beneath  the  mass  of  melting  materials.  This  compressed 
air-supply  can  only  escape  through  the  four  lateral  archways,  d,  alter- 
nated with  the  four  entrance  thoroughfares.  In  this  way  the  air  is 
made  to  pass  in  contact  with  the  surface  of  the  melted  mass  of  material 
on  the  bottom,  e,  of  the  furnace,  as  well  as  with  that  contained  in  the 
archway  passages,  d,  and  their  external  corresponding  chambers,  G. 
This  heated  air  then  rises  up  through  the  chambers,  a,  and  returns 
towards  the  body  of  the  furnace,  through  the  converging  thoroughfares, 
n,  and  penetrates  the  melting  mass  of  metal  and  materials  at  i,  by 
issuing  through  the  ports,  j.  The  tapping  takes  place  through  the 
outlet,  k,  whilst  the  bottom  of  the  furnace  can  be  cleared  out  through 
the  slag  apertures,  l.  This  system  of  self-heating  furnaces  may  be 
carried  out  with  various  forms  of  chambers  and  apparatus,  and  it  is 
obviously  applicable  to  all  forms  of  melting  or  reducing  furnaces,  with 
an  eminently  economical  effect. 


DECIMAL  COINAGE. 

The  following  excellent  explanation  of  a  decimal  system  of  coinage, 
forms  the  preface  to  a  lately  published  report  of  the  proceedings  of  the 
Decimal  Association.  It  is  from  the  pen  of  Professor  de  Morgan.  It 
sums  up  the  whole  question  so  ably,  that  we  think  no  apology  will  be 
required  by  our  readers,  if  we  transfer  it  in  full  to  our  pages. 

1.  The  word  "  decimal "  means  of  or  "  relating  to  ten  ;"  if  there  were 
a  pure  English  word  answering  to  it,  we  should  have  "  tennish  "  or 
"tenly." 

2.  The  common  way  of  writing  numbers  is  decimal,  so  called  because, 
in  proceeding  from  right  to  left,  each  change  of  place  augments  value 
tenfold.  Thus,  in  11111,  each  unit  is  made  to  mean  ten  times  as  much 
as  the  one  on  the  right  of  it. 

3.  It  is  often  supposed  that  the  word  "  decimal "  relates  only  to  frac- 
tions, because  we  hear  much  of  decimal  fractions,  and  little  or  nothing 
of  decimal  numbers.  And  in  like  manner  we  often  speak  of  a  round 
table,  and  seldom  of  a  round  apple ;  because  all  apples  are  round,  but  not 
all  tables.  We  never  use  any  but  decimal  numbers ;  we  do  use  other 
than  decimal  fractions. 

4.  The  pound  sterling  is  not  divided  decimally.  The  first  step,  divi- 
sion into  20s.,  is  closely  related  to  decimal  division,  and  capable  of  being 
converted  without  loss  of  the  shilling.  Let  2s.  be  one  florin,  and  then 
ten  florins  will  make  a  pound.  But  the  division  of  the  shilling  into 
twelve  pence  is  not  at  all  related  to  decimal  division. 

5.  In  the  simple  rules  of  arithmetic  we  practise  a  pure  decimal  system, 
nowhere  interrupted  by  the  entrance  of  any  other  system;  from  column 
to  column  we  never  carry  anything  but  tens. 

6.  In  what  are  called  the  compound  rules  of  arithmetic,  relating  to 
pounds,  shillings,  and  pence — miles,  yards,  and  inches — &c,  we  practise 
what  is  in  each  case  a  mixture  of  systems  ;  each  in  itself  more  difficult 
than  the  pure  decimal  system,  and  each  rendered  still  more  difficult  by 
admixture  with  others. 

7.  Every  one  who  knows  anything  of  arithmetic,  to  say  nothing  of 
those  who  have  been  prevented  from  knowing  anything  of  it  by  the  very 
thing  we  are  going  to  mention,  is  aware  of  the  complexity  and  tedious- 
ness  of  our  existing  systems  of  weights,  measures,  and  coinage.  Every 
one  acknowledges  that,  if  an  educated  community  had  to  begin  again,  all 
should  be  decimal,  or  in  tens  ;  that  is,  each  larger  weight,  measure,  or 
coin,  should  be  ten  of  the  next  smaller. 

8.  The  advantage  of  a  decimal  division,  or  perfect  and  entire  exclusion, 
in  reckoning,  of  all  subdivisions  except  into  tens,  is,  that  the  common 
and  fundamental  arithmetic,  which  is  seen  in  the  first  rules  learned  of 
addition,  subtraction,  multiplication,  and  division,  is  the  only  arithmetic 
required.  Every  difference  of  operation  between  the  simple  and  com- 
pound arithmetic  is  done  away  with. 

9.  All  the  advantages  of  a  decimal  system  spring  out  of  this  one 
advantage  just  named, — that  is,  all  the  advantages  for  which  we  here 
advocate  the  introduction  of  a  decimal  coinage.  Any  other  advantages 
which  there  may  be,  would  not  of  themselves  be  enough  to  induce  us  to 
desire  the  change.  There  will  be  a  great  saving  of  time  in  business 
calculations,  and  a  great  saving  of  time  in  education.  No  one  has  at- 
tempted to  deny  the  assertion  made,  that  of  every  hundred  hours  employed 
in  education  of  all  kinds,  five  at  least  are  thrown  away  by  the  complexity 
of  our  system  of  accounts.  A  decimal  coinage  would  save  a  great  deal 
of  labour  for  other  purposes,  and  therefore  would  create  a  great  deal  of 
wealth  ;  it  would  set  free  a  great  deal  of  time  in  education,  and  therefore 
would  create  a  great  deal  of  intellectual  power. 

10.  As  an  instance  of  the  identity  of  simple  and  compound  arithmetical 
process,  when  divisions  are  solely  into  tens,  let  one  pound  sterling  be  10 
florins,  let  one  florin  be  10  cents,  let  one  cent  be  10  mils.  Multiply 
together  the  numbers  793  and  438,  in  the  common  way — 

793 
438 


6314 
2379 
3172 

347334 


This  is  all  the  operation  required  in  the  following  questions: — 

If  one  yard  cost  7fl.  9ct.  3m.,  how  much  do  438  yards  cost?    Answer, 

£347.  39.  3ct.  4m. 

If  £1  make  a  profit  of  7fl.  9ct.  3m.,  what  profit  will  £4.  3fl.  8ct.  make  ? 

Answer,  £3.  43.  7ct.  3m.  (and  34-100ths  of  a  mil,  for  which  there  will 

be  no  coinage). 


m?t  v. : 


7771    rrr. 
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If  a  bankrupt  estate  pav  4fl.  Set.  8m.  in  the  pound,  what  dividend  will 
be  paid  on  a  debt  of  £79.  3fl.  ?  Answer,  £34  70.  3ct.  3m.  (and  4-10ths 
of  a  mil). 

It  is  very  obvious  that  corresponding  questions,  proposed  in  our  exist- 
ing system,  would  require  many  more  figures  to  be  written  down.  And, 
more  than  this,  tbe  mental  operations  which  are  not  written  down  in 
either,  are  much  more  difficult  in  the  existing  than  in  the  decimal  system. 

11.  Some  friends,  as  they  suppose  themselves  to  be,  of  a  decimal 
system,  propose  systems  which  are  not  entirely  decimal ;  that  is,  which 
do  not  make  all  divisions  into  ten.  Some  want  a  franc  of  tenpence,  and 
a  pound  of  twenty-five  francs ;  some  want  to  continue  tbe  division  of  the 
shilling  into  twelvepence  of  four  farthings  each.  These  propositions, 
as  now  brought  forward,  are  consequences  of  the  Latin  word  "decimal" 
never  having  taken  complete  root  in  English.  If  our  language  would 
have  permitted  us,  instead  of  advocating  an  entire  decimal  system,  to 
speak  of  an  all-ten  reckoning,  no  such  equivocation  could  have  been  in- 
troduced. No  one  would  have  said,  "  I  am  quite  for  an  all-ten  system  ; 
but  I  hold  that  the  only  all-ten  system  is  one  in  which  the  pound  is 
divided  into  twenty-five  francs."  No  one  would  have  said,  "  I  am  for  an 
all-ten  system,  but  I  think  I  prefer  the  all-ten  system  in  which  the  shil- 
ling is  twelvepence."  No  one,  in  short,  would  have  said,  "  I  agree  with 
those  who  want  the  whole,  but  I  wish  only  for  a  part." 

12.  Those  who  prefer  a  partially  decimal  system  have  a  right  to 
their  opinion  and  their  argument.  But  they  have  no  right,  except  the 
right  of  fallacy  and  the  right  of  confusion  of  terms,  to  bring  forward  their 
opinion  and  argument  under  the  name,  the  associations,  and  the  authority 
of  tbe  word  "  decimal."  In  answer  to  them  we  need  say  nothing,  except 
that  the  advantage  set  forth  in  section  8,  the  complete  and  total  suffi- 
ciency of  common  arithmetic,  is  lost  by  any  departure  from  a  pure 
decimal  reckoning,  how  small  soever  that  departure  may  be.  We  place  the 
pure  decimal  reckoning  first,  and  the  rest  nowhere.  Rather  than  adopt 
any  compromise,  we  shuuld  desire  to  remain  as  we  are  until  the  ques- 
tion is  better  nnderstood.  But  we  are  satisfied  that  any  partial  decimal 
system  has  no  chance. 

13.  We  do  not  reckon  among  the  opponents  of  whom  we  have  just 
spoken,  those  who  would  have  a  perfectly  decimal  system  with  an  im- 
perfect nomenclature.  Any  one  who  thinks  that  the  pound  should  be  of 
10  florins,  and  the  florin  of  100  mils,  advocates  a  pure  decimal  system, 
lacking  a  name  for  one  of  the  subdivisions.  Out  of  this  may  arise  a 
question  of  coinage,  and  a  question  of  convenience  of  usage,  of  which 
we  say  nothing  in  a  mere  summary,  for  two  reasons: — first,  because  the 
settlement  is  of  very  small  importance  compared  with  the  acquisition  of 
an  entirely  decimal  reckoning;  secondly,  because  this  is  one  of  the  ques- 
tions which  must  be  left  to  usage  at  last. 

14.  The  two  points  on  which  we  insist  are — 

First,  that  an  entirely  decimal  system  of  accounts  should  be  intro- 
duced, in  combination  with  such  alterations  of  coinage  as  will  be  best 
adapted  to,  and  will  most  certainly  be  the  means  of  introducing,  such  a 
system  of  accounts. 

Secondly,  that  the  pound  sterling  should  be,  as  it  now  is,  tbe  highest 
and  principal  unit  of  account. 

15.  Money  of  account  is  frequently  confounded  with  coinage,  and  this 
leads  to  serious  misapprehensions. 

16.  A  money  of  account  is  any  money  which  is  used  in  accounts — any 
money  for  which  a  column  is  ruled  in  the  books.  The  items  of  our 
present  money  of  account  are  pounds,  shillings,  pence,  and  farthings. 

17.  A  coin  is  a  stamped  piece  of  metal,  which  has,  or  has  with  near- 
ness, the  value  for  which  it  is  a  legal  tender. 

18.  Money  of  account  may  exist  without  a  coin :  thus,  for  a  long  time  ! 
there  was  nothing  to  represent  a  pound,  except  a  promissory  note  of  the  I 
Bank  of  England,  or  of  a  private  banker.     During  part  of  the  sixteenth 
century  there  was  nothing,  coin  or  note,  to  represent  either  a  pound  or  i 
a  shilling,  though  accounts  were  kept  as  now  in  pounds,  shillings,  and 
pence. 

19.  Coins  may  exist  which  are  not  jnoneys  of  account ;  of  which,  we 
actually  have  threepenny  and  fuurpenny  pieces,  sixpenny  pieces,  florins, 
half-crowns,  crowns,  and  half-sovereigns. 

20.  The  actual  paying  and  receiving  of  coinage  is  a  matter,  the  ad- 
vantages and  disadvantages  of  which  are,  in  several  particulars,  uncon- 
nected with  those  of  the  system  of  accounts.  Our  present  coins,  if  not 
the  very  best,  are  still  sufficienlly  well  adapted  for  their  purposes  of  tran- 
sit from  hand  to  hand.  If  the  sum  to  be  paid  could  always  be  named 
without  calculation,  no  one  would  care  to  face  the  inconvenience  of  a 
change  for  any  good  which  could  be  got  by  it. 

21.  There  is  a  very  wide-spread  confusion  between  questions  of 
account  and  questions  of  coinage.  Those  who  are  more  accustomed  to 
think  of  receipt  and  payment  than  of  calculations  of  receipt  and  pay- 

',  argue  the  coinage  question  as  if  it  contained  tbe  whole  malter. 


The  Master  of  the  Mint  gave  it  as  his  opinion,  that  twenty  years  wouM 
elapse  before  the  coins  which  are  not  well  suited  to  a  decimal  system  (and 
especially  the  half-crown)  could  all  be  brought  home  to  the  mint.  He 
was  supposed  by  many  to  be  of  opinion  that  twenty  years  would  elapse 
before  a  decimal  system  of  accounts  could  be  introduced ;  whereas  he, 
in  common  with  almost  all  who  have  attended  to  the  subject,  was  in 
favour  of  making  the  transition  almost  immediately. 

22.  On  the  question  how  the  actual  pound  sterling  is  to  be  decimalised, 
there  is  no  dispute.  It  fortunately  happens  that  the  number  of  farthings 
is  very  nearly  1,000,  being  960,  or  only  4  per  cent,  less  than  1,000.  If 
the  copper  portion  of  the  coinage,  and  the  silver  smaller  than  sixpence, 
be  lowered  4  per  cent.,  the  whole  change  is  made,  so  far  as  accounts  are 
concerned.  The  sixpence,  now  so  called,  will  be  25  farthings  instead  of 
24,  the  shilling  50  farthings  instead  of  48,  the  florin  100  farthings  in- 
stead of  96. 

23.  Perhaps  this  may  be  illustrated,  for  those  who  are  new  to  the 
subject,  in  the  following  way : — Suppose  that  the  mint  should  issue  a 
silver  coin,  call  it  a  cent,  of  the  value  of  twopence  halfpenny  of  present 
money.     We  should  then  have — 

10  farthings  make  one  cent.  Xt-t 

10  cents  make  one  florin  and  apenmj. 
10  florins  make  one  pound. 

The  pound  would  now  be  decimally  subdivided  but  for  the  words  in 
italics.  Let  the  farthing  and  cent  be  lowered  4  per  cent,  in  value,  the 
shilling  and  florin  being  unaltered,  and  then  the  words  in  italics  must  be 
erased,  and  the  pound  is  decimally  divided  into  florins,  cents,  and  far- 
things. 

24.  It  has  been  proposed  that  the  depreciated  farthing  should  be  called 
a  mil.  Four  mils  might  still  be  called  a  penny,  probably  25  mils  would 
still  be  called  sixpence,  and  tbe  half  florin,  or  50  mils,  would  still  be  a 
shilling.  In  changing  money,  all  that  need  be  remembered  is,  that  the 
sixpenny  coin  is  (nominally)  a  farthing  more  than  it  used  to  be,  the 
shilling  a  halfpenny  more,  the  florin  a  penny  more. 

25.  The  coins  of  account  would  be  pounds,  florins,  cents,  and  mils. 
The  shilling  coin  still  remains  at  its  present  value,  but  disappears  from 
account,  5  cents  or  50  mils  taking  its  place.  The  penny  undergoes  an 
alteration  of  value,  and  disappears  from  account.  The  penny  coin  re- 
mains in  circulation  as  representing  4  mils,  and  25  pence  make  a  florin 
(100  mils)  instead  of  24. 

26.  Since  the  change  in  the  copper  coinage  is  the  greatest  change  pro- 
posed, the  opponents  of  this  change  must  be  those  of  most  note.  These 
opponents  contend  that  the  penny  is  a  coin  of  so  much  importance  to  the 
poorer  classes,  that  it  cannot  be  altered  in  value,  even  though  the  altera- 
tion preserve  the  shilling  and  the  sixpenny  coin  unaltered,  and  amount 
to  but  4  per  cent,  on  smaller  coins. 

27.  The  true  decimal  advocates  of  the  unaltered  penny,  propose  that 
the  coins  of  account  shall  be  the  unaltered  farthing,  a  cent  of  10  farthings 
(2Jd.),  a  florin  (or  some  other  name)  of  10  cents  (2s.  Id.),  and  a  pound, 
again  under  some  other  name,  of  10  florins,  or  £1.  0s.  lOd.  present 
money.  The  penny,  though  thrown  out  of  account,  remains  as  a  coin  of 
four  farthings  at  its  present  value. 

28.  Against  this  system  we  contend,  that  the  fixture  of  the  penny  at 
its  present  value  is  not  a  matter  of  any  consequence  even  to  the  poorest 
classes ;  and  that  this  assertion  is  fully  borne  out  by  evidence.  The 
working  classes  think  of  their  larger  contracts  in  shillings,  and  not  in 
pence ;  and  as  to  their  smaller  contracts,  it  is  obvious  that  no  year  elapses 
without  greater  changes  than  4  per  cent,  taking  place  in  the  quantity  of 
almost  anything  which  can  be  bought  under  sixpence. 

29.  Of  more  importance  than,  the  penny,  and  to  all  classes,  rich  and 
poor,  is  the  preservation  of  the  shilling  at  its  present  value,  and  in  its 
present  relation  to  the  pound.  The  workman  who  is  paid  weekly,  and 
the  small  shopkeeper,  would  be  seriously  inconvenienced  if  they  were 
obliged  to  think  of  a  new  coin  different  from  the  old  shilling.  All  the 
quotations  of  prices,  which  are  made  in  shillings,  up  to  100  at  least, 
would  be  disturbed.  In  the  plan  we  propose,  the  shilling,  though  thrown 
out  of  account,  remains  unaltered,  and  may  be  used,  both  in  thought 
and  in  speech,  as  at  present. 

It  may  be  noticed  that  the  practice  of  quoting  prices  in  shillings,  up 
to  several  pounds,  is  a  consequence  of  the  ease  with  which  shillings  are 
reconverted;  and  this  again  arises  from  the  close  connection  of  20  with 
the  decimal  number  10.  In  a  complete  decimal  system,  a  still  wider 
choice  of  quotations  exists,  and  under  even  greater  facilities. 

30.  The  greatest  difficulty  in  the  way  of  an  alteration  in  the  penny  is 
the  adjustment  of  such  things  as  tolls,  postage  stamps,  &c.  On  this 
point  it  is  only  necessary  to  say,  that  sufficient  methods  of  meeting  these 
acknowledged  difficulties  were  proposed  to  the  committee  of  the  House  of 
Commons,  and  that  no  one  person  whom  the  adjustments  would  affect 
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has  offered  any  opposition  to  the  measure,  or  proposed  any  amount  of 
proof  that  the  change  is  of  insuperable  difficulty. 

31.  On  the  other  hand,  men  of  politics,  of  business,  and  of  science, 
are  all  but  unanimous  in  thinking  that  any  alteration  in  the  highest  coin 
of  account,  the  pound  sterling,  would  be  a  commercial  inconvenience  of 
the  most  grievous  character,  not  to  be  thought  of  except  in  exchange 
for  some  very  striking  advantage. 

32.  Even  the  substitution  of  the  half-sovereign  for  the  sovereign, 
which  would  retain  the  shilling  among  the  coins  of  account,  has  met 
with  the  strongest  objections,  though  the  rule  of  conversion  would  only 
consist  in  doubling,  so  far  as  the  highest  coin  is  concerned. 

33.  We  are  satisfied  that  any  tradesman,  small  or  great,  who  thinks 
seriously  about  the  change  from  reckoning  in  pounds  to  reckoning  in  a 
new  coin  of  the  value  of  £1.  Os.  lOd.  present  money,  and  remembers 
that  he  will  frequently  have  to  compare  old  and  new  transactions,  will 
anticipate  a  large  amount  of  trouble  and  anxiety.  All  we  have  here  to 
do  is  to  try  to  prevent  this  proposal  from  hurting  its  betters;  we  are  sure 
that  it  will  not  be  carried. 

If  any  one  should  reply  that  we  ourselves  contemplate  some  alteration 
in  the  money  of  account,  we  answer  that  the  tradesmen  above  alluded 
to  will  meet  but  a  small  amount  of  trouble,  and  no  anxiety.  The  only 
change  of  value  is  in  the  broken  florin,  or  on  what  is  over  even  shillings. 

34.  The  balance  of  inconvenience  between  our  system  and  that  of  the 
unaltered  penny,  described  in  sect.  27,  must  be  formed  from  the  follow- 
ing comparison  : — 

We  propose  a  diminution  of  4  per  cent,  in  the  farthing  and  the  penny, 
the  effect  of  which  is  brought  round  by  the  introduction  of  two  additional 
farthings  into  the  shilling,  and  shilling  and  pound  remain  unaltered. 
An  amount  of  inconvenience  is  granted;  but  one  which  we  contend  will 
seriously  affect  no  class.  The  other  system  proposes  an  increase  of  4  1-6 
per  cent,  to  the  shilling  (or  whatever  the  twentieth  part  of  the  new  pound 
is  called),  and  an  increase  of  4  1-6  per  cent,  to  the  pound.  Both  the 
shilling  and  the  pound  are  altered.  We  contend  that  a  much  greater 
amount  of  inconvenience  is  certain,  and  that  it  will  affect  all  classes  of 
society. 

35.  The  coin  which  may  be  altered  in  value  with  the  smallest  incon- 
venience is  that,  the  purchase  of  which  has  been  most  fluctuating. 
Those  who  have  been  used  to  buy  very  different  quantities,  say  of  bread, 
for  a  penny,  have  in  effect  been  used  to  pence  of  different  values.  The 
coin  which  is  altered  in  value  at  the  greatest  inconvenience  is  that  which 
we  may  call  the  coin  of  estimation,  the  coin  in  which  matters  of  per- 
manent importance  are  thought  of;  the  coin  in  which  this  year  is  com- 
pared with  last  year.  The  coin  of  estimation  of  the  poorer  classes  is  the 
shilling;  of  the  richer  classes,  the  pound.  The  system  we  propose  alters 
neither  the  shilling  nor  the  pound.  The  system  which  preserves  the 
penny  at  its  present  value  makes  new  coins  in  place  both  of  (he  shilling 
and  the  pound. 

36.  Something  has  been  said  about  the  difficulties  of  the  decimal  point, 
and  the  facilities  of  error  which  it  introduces.  No  one  need  use  the 
decimal  point.  Those  of  the  present  generation  who  have  not  been 
educated  in  the  technical  use  of  decimals  may  copy  the  processes  they 
have  been  accustomed  to,  in  every  particular  of  arrangement.  Thus, 
any  one  who  chooses  may  multiply  £6.  9fl.  4ct.  3m.  by  4,  as  follows: — 


instead  of, 


Any  one  may  use  the  old  forms  of  arranging  calculations  until  he 
begins  to  see  his  own  way  to  the  new  ones.  And  should  he  never  see  it, 
he  will  still  have  the  facilities  of  the  decimal  reckoning,  the  advantage 
of  no  carriage  except  of  tens ;  and  his  children  will  have  more. 

37.  Every  difficulty  which  accompanies  the  decimal  point  is,  and 
must  be,  found  in  the  existing  system  in  a  more  complicated  form.  It  is 
true  that  the  great  facility  of  decimal  operations  introduces  risks  of  error; 
but  this  is  the  case  with  all  facilities.  Writing  numbers  in  words  at 
length,  especially  round  thousands,  millions,  &c,  is  much  safer  than 
writing  them  in  numerals. 

38.  We  hope  and  believe  that  the  establishment  of  a  decimal  coinage 
would  soon  lead  to  a  general  demand  for  a  complete  decimal  system  of 
wri^hts  and  measures.  But  lew  or  none  advocate  the  attempt  to  change 
the  weights  and  measures  at  the  same  time  as  the  coinage. 


£ 
C 

Fl. 
9 

Ct.      M. 
4         3 
4 

£27 

£G-9J3 
4 

7 

or, 

7          2 

6-943  Mils. 
4 

E27-772 

27-772  Mils. 

STEAM-ENGINES  AND   BOILERS  FOR  SCREW  TROPULSION. 


STEAM-ENGINES   AND   BOILEUS. 

J.   E.   M'Coxkeli.,  Patentee,    Woloerton. 

{Illustrated  by  Plate  160.) 

This  is  one  of  the  latest  of  Mr.  M'Connell's  many  improvements  in 
steam  machinery  ;  and  although  we  here  represent  the  arrangements  as 
especially  contrived  for  a  screw  steamship,  yet  the  general  features  of 
the  plan  are  applicable  for  all  marine  purposes,  the  objects  aimed  at  being 
superior  compactness  of  construction  and  economy  of  cost,  whilst  the 
working  efficiency  is  wholly  improved. 

The  new  plan  of  boiler  resembles  that  previously  patented  by  Mr.  M'Con- 
nell,  and  now  in  use  for  locomotive  purposes,  the  fire-box  being  consider- 
ably extended  into  the  boiler's  barrel.  When  arranged  for  marine 
purposes,  a  set  of  cross  partitions  are  introduced  into  the  water-space 
above  the  fire-box,  for  the  purpose  of  preventing  the  rolling  of  the  ship 
from  sending  all  the  boiler  water  into  any  particular  part  of  the  boiler. 
By  this  modification,  the  water  in  the  boiler  is  constantly  kept  well 
diffused  or  spread  over  the  available  heating  surface;  and  for  the  pre- 
vention of  deposit  and  incrustation,  vessels  which  can  be  detached  at 
pleasure,  of  suitable  form,  are  placed  under  the  barrels  of  the  boilers  to 
receive  the  deposited  or  precipitated  matter  from  the  water,  or  this 
deposit  can  be  withdrawn  by  a  blow-off  cock,  or  by  other  suitable  means; 
separate  or  additional  fire-doors  are  also  introduced  into  the  boilers  be- 
neath the  fire-boxes,  through  the  water-spaces,  for  the  admission  of 
atmospheric  air  to  render  the  combustion  more  complete.  In  arranging 
the  engines  themselves,  the  steam  cylinders  are  disposed  diagonally 
athwart  the  ship,  and  at  or  about  a  right  angle  to  each  other  ;  that  is  to 
say,  with  their  axes  transversely  as  regards  the  keel  line,  so  as  to  suit 
well  for  actuating  the  screw  propeller  shaft  laid  in  this  line.  They  are 
connected  to  the  stern  ends  of  the  boilers,  which  are  also  laid  in  the 
direction  of  the  keel  line,  and  the  connecting-rods  of  the  pistons  proceed 
direct  to  the  crank  on  the  screw-shaft.  An  improved  expansive  motion 
is  also  adopted  for  working  the  valves,  cutting  the  steam  off  at  any 
required  part  of  the  stroke,  either  by  having  one  slide  valve  placed  in  the 
centre  of  the  cylinder,  as  commonly  used  in  locomotive  engines,  or  by 
having  a  slide  valve  at  each  end  of  the  cylinder,  thereby  greatly  facili- 
tating the  working  of  the  engine,  as  well  as  considerably  reducing  the 
consumption  of  fuel.  The  steam  pipe  or  pipes  from  the  boiler  are  taken 
through  the  flame-chamber  or  smoke-box,  for  the  purpose  of  drying  or 
surcharging  the  steam  with  an  additional  quantity  of  heat,  previous  to 
its  admission  into  the  cylinder,  consequently  preventing,  to  a  great  ex- 
tent, the  condensation  which  takes  place  from  the  exposure  of  the  steam 
pipes.  The  feed-water  may  be  conducted  through  pipes  or  vessels  placed 
in  the  flame-chamber  or  smoke-box,  where  it  is  heated,  either  by  being 
forced  in  jets  upon  the  exhaust  pipe,  or  by  admitting  the  steam  in  jets 
on  the  surface  of  the  water.  The  steam  pipes  bringing  the  steam  from 
the  boiler,  are  so  arranged  as  to  allow  of  any  one  or  more  of  the  boilers 
being  worked  separately  at  pleasure.  The  engine-framing  is  also  so  con- 
trived, that  the  cylinders  and  machinery  are  held  securely  in  their  proper 
positions,  all  chance  of  derangement  from  the  motion  of  the  vessel  in 
stormy  weather  being  avoided,  and  the  cylinders  and  boilers  are  cased 
over  to  prevent  the  occurrence  of  objectionable  condensation  from  undue 
exposure  to  the  atmospheric  action.  The  screw  propeller  shaft  is  made 
hollow  or  tubular,  so  as  to  combine  great  strength  with  lightness;  such 
shafts  are  made  according  to  the  process  used  in  the  manufacture  of  the 
patentee's  hollow  axles  and  shafting.  By  the  adoption  of  the  present 
impiovements,  coke  or  anthracite  coal  may  be  employed  in  the  furnaces, 
and  steamships  will  be  enabled  to  carry  enough  fuel  to  supply  them  for 
a  longer  period  than  at  present.  The  steam  is  also  to  be  surcharged 
with  heat  for  the  purpose  of  satisfactorily  drying  it  prior  to  its  entering 
the  cylinders,  so  that  "  priming  "  may  be  prevented ;  the  feed-water  for 
the  boilers  is  also  heated  and  purified,  so  as  to  enable  it  to  absorb  all  the 
available  heat  given  out  from  the  fuel  before  the  waste  reaches  the 
funnel. 

Fig.  1  on  our  plate  is  a  transverse  section  of  the  afterpart  of  a  screw- 
steamer,  showing  the  pair  of  engines  in  front  elevation.  Fig.  2  is  a 
longitudinal  section  of  the  central  boiler,  with  one  engine  in  external 
elevation.  The  fuel  portion  of  the  fire-box  in  each  boiler,  a,  is  constructed 
in  thelisual  way,  but  the  further  or  inner  end  is  projected  into  the 
boiler  barrel,  a  central  division  or  water-space  at  b  being  run  along  the 
fire-box,  to  separate  it  into  two  furnaces  or  firing  chambers.  This  division 
terminates  shortly  before  the  end  of  the  barrel  extension,  the  space,  c, 
being  left  undivided  and  open  to  both  gaseous  currents.  The  flue-tubes, 
D,  open  from  the  very  extremity,  c,  of  the  extension,  and  run  forward 
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to  the  smoke-casing,  e,  in  the  usual  way.  The  cross  partitions  for  pre- 
venting the  serious  dislodgment  of  the  boiler  water  from  the  ship's 
motion  are  represented  at  f,  free  space  being  left  above  them  for  internal 
circulation.  The  detaching  vessels  for  the  reception  of  the  boiler  deposit 
are  represented  at  g,  beneath  the  barrel,  being  formed  to  suit  the 
inclined  bottom,  which  slopes  from  the  barrel  to  the  fire-box.  They  are 
imbedded  or  covered  up  in  the  water  at  this  portion,  and  access  is  ob- 
tained to  them  for  the  discharge  of  the  deposit  through  doors,  or  by  the 
shut-off  valves,  h,  they  can  be  cleansed  while  the  boilers  are  at  work. 
The  additional  doors  for  the  supply  of  air  to  the  incandescent  fuel  are 
delineated  at  I,  in  the  lower  part  of  the  fire-box.  These  doors  act  as 
valves,  adjustable  at  pleasure,  for  the  admission  of  air,  as  may  be  neces- 
sary. 

The  two  steam  cylinders,  j,  are  cast  with  external  longitudinal  side 
flanges,  k,  for  adjustment  upon  their  own  independent  framing,  and 
internal  flanges  for  setting  up  against  the  stern  ends  of  the  boilers.  The 
engine  framing  consists  of  two  long  external  pieces,  l,  laid  upon  and  in 
the  line  of  the  internal  sides  of  the  ship,  their  upper  expanded  ends  being 
bolted  to  the  outside  cylinder  flanges,  whilst  their  lower  converging 
extremities  are  attached  at  m,  to  the  pedestal  of  the  screw  propeller  shaft, 
resting  on  a  cross  plate,  x.  directly  above  the  keel.  Corresponding 
internal  flanges,  o,  are  cast  on  the  cylinders  for  bolting  up  against  the 
boiler  or  smoke-box  end,  p,  whilst  continuations  pass  downwards  to  the 
slotted  cross  bar,  e,  stretching  across  between  the  back  and  front  framing 
pieces,  to  carry  the  motion  bars  or  slide  block-guides,  s;  connecting-rods 
j  'inted  to  the  slide-blocks  pass  thence  directly  downwards,  and  the  other 
ends  of  the  two  rods  are  jointed  immediately  upon  the  same  crank-pin,  t. 
The  steam  is  heated  or  surcharged  on  its  way  to  the  cylinders,  by  causing 
it  to  pass  through  a  heating  chamber  in  front  of  the  tubes,  d;  or  the 
steam  may  be  heated  by  bringing  the  steam  pipe  through  the  water  in 
the  boiler. 

The  valve  motion  is  of  the  "link"  kind,  a  single  central  hand-wheel, 
r.  being  fitted  up  directly  in  the  centre,  between  the  steam  cylinders,  so 
that  the  engine-attendant  has  instant  command  over  all  the  requirements 
of  both  engines.  The  feed-pumps  and  clacks,  v,  are  set  one  on  each  side 
the  line  of  the  screw  propeller  shaft,  w,  and  the  plungers  are  worked 
directly  off  the  piston-rod  cross-heads.  The  entire  arrangement  is  most 
compact  and  stable,  and  eminently  adapted  for  its  intended  purpose  of 
screw  propulsion. 

DIRECT-ACTION   OSCILLATING   ENGINES. 
By  Messrs.  Neilson  &  Co.,  Glasgow. 

The  accompanying  engravings  represent  an  arrangement  of  direct- 
acting  engines  for  screw  propulsior,  lately  introduced  by  Messrs.  Neikon 


149 

opposite  sides  of  a  central  or  intermediate  standard,  whilst  each  outer 
trunnion  has  a  separate  standard  of  its  own.  The  actuating  steam  is 
brought  to  the  two  cylinders  by  pipes  opening  into  the  external  trun- 
nions, which  are  hollow  for  the  purpose.     After  entering  the  trunnion, 


&  Co.,  and  possessing  great  compactness  as  well  as  other  practical 
advantages.  Fig.  1  is  a  side,  and  fig.  2  is  an  end,  elevation  of  the  engines, 
which  are  of  the  inverted  oscillating  cylinder  class,  the  two  cylinders 
of  which  the  engines  consist  being  disposed  fore  and  aft  in  the  keel-line 
of  the  vessel.  These  cylinders  are  arranged  to  work  upon  horizontal 
central  trunnions,  carried  by  vertical  standards  springing  from  a  solid 
rectangular  base  frame;  the  two  inner  or  contiguous  trunnions,  that 
is,  one  of  each  cylinder,  being  carried  by  pedestal  bearings  set  on  the 


the  steam  passes  right  and  left  through  a  steam-jacket  surrounding  the 
cylinder,  and  thus  reaches  two  separate  external  slide-valve  chests,  with 
which  each  cylinder  is  fitted,  set  on  the  cylinder  a  little  on  each  side  of 
the  axial  line  of  the  trunnions,  and  at  an  angle  therewith,  being  about 
one-third  of  the  cylinder's  circumference  apart.  Each  slide  valve  admits 
steam  to,  and  exhausts  it  from,  one  end  of  the  cylinder,  which,  by  this 
arrangement,  is  well  balanced  as  to  dead  weight  in  its  working  action. 
The  exhausted  steam  passes  from  these  two  valve-chests  (in  each  case) 
to  the  inner  trunnion,  and  thence  into  the  upper  portion  of  the  central 
standard,  the  lower  portion  of  which  acts  as  the  condenser.  Each 
cylinder  has  two  eccentrics  for  the  back  and  forward  motion.  These 
eccentrics  are  fast  upon  the  screw  or  crank  shaft  in  the  usual  way,  and 
their  rods  work  upwards,  carrying  the  usual  curved  expansion  link.  The 
slot  of  the  curved  link  has  fitted  into  it  the  stud-pin,  on  the  lower  end  of 
an  open  vertical  frame-piece,  working  in  guide 
eyes  fast  to  the  side  of  the  central  condenser  stan- 
dard. The  upper  cross-bar  of  this  frame  is  formed 
with  a  curved  slot,  to  receive  the  stud-pins  of  a 
pair  of  reversed  rocking  levers,  one  for  each  slide 
valve.  In  this  way,  the  eccentric  action  is  accu- 
rately conveyed  to  both  valves  to  give  a  simul- 
taneous traverse. 

The  pendant  piston-rods,  of  course,  pass  directly 
to  the  two  cranks  on  the  propeller  shaft,  which  runs 
astern,  through  central  openings  in  the  standards. 
The  same  base  frame  carries  the  two  vertical  air- 
pumps,  the  rods  of  which  work  up  through  the 
upper  pump  covers,  each  rod  having  a  cross-head 
running  fore  and  aft,  and  having  at  each  end  an 
eye  for  connection  to  the  vertical  plunger  of  a 
cold-water  or  bilge  pump,  which  duplex  pump 
movement  in  each  case  answers  as  the  air-pump 
guide.  The  air-pumps  are  placed,  one  on  each 
side  of  the  central  standard,  from  the  lower  hol- 
low portion  of  which  they  take  up  the  water  of 
condensation,  and  discharge  it  out  through  elevated 
hot  wells,  one  on  each  side.  The  two  air-pumps 
are  worked  from  one  central  crank  on  the  screw- 
shaft,  two  connecting  rods  being  passed  up  dia- 
gonally, one  to  each  of  a  pair  of  levers,  set  with  their  inner  ends  on 
studs  carried  by  the  central  standard,  whilst  their  outer  ends  are  linked 
to  the  air-pump  rods.  Suitable  openings  are  formed  in  the  central 
standard,  to  allow  of  the  working  vibration  of  these  levers. 

The  great  simplicity  of  this  arrangement  of  engines,  combined  with 
the  direct  connection  of  the  main  working  parts,  admits  of  their  being 
run  at  a  great  velocity,  without  injurious  vibration  or  liability  to  de- 
rangement. 
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DIRECT-ACTING    INCLINED    ENGINES. 
By  Mr.  Thomas  Main,  Glasgow. 

Mr.  Main's  engines  are  designed  to  secure  the  power  of  running  them 
at  a  high  speed,  whilst  they  are  peculiarly  compact  and  of  great  sim- 
plicity in  their  details.  Of  our  engravings,  fig.  3  is  a  front,  and  fig.  4 
is  a  side,  elevation  of  a  pair  of  engines  for  driving  the  screw  propeller. 
The  two  steam  cylinders  arc  o.ioh  set  at  an  angle  of  45°  with  the  vertical 

Fig.  3. 


line,  their  lower  ends  hcing  towards  eacli  other.  A  triangular  bracket, 
with  the  ridge  upwards,  and  running  in  a  line  coincident  with  the  keel- 
line  of  the  ship,  carries  the  two  cylinders,  which  arc  held  down  or  steadied 
from  three  several  points.  The  bottom  flanges  of  the  cylinders  are  bolted 
to  the  inclined  sides  of  the  bearing  brackets  or  base  pieces ;  the  outer 
overhanging  upper  ends  of  the  cylinders  are  supported,  either  by  pillars 
from  the  base  plates  or  beams  carrying  the  brackets,  or  by  angular  cast- 
iron  brackets ;   and  a  triangular  cast-iron  bracket  is  inserted  between 

Fig.  4. 
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the  cylinders  above,  with  its  ridge  downwards,  being  bolted  to  both 
cylinders.  This  central  bracket  also  answers  for  carrying  the  valve- 
gear  connections.  The  two  piston-rods  work  out  at  the  upper  ends  of 
the  cylinders,  each  rod  having  a  long  cross-head,  with  guide  blocks 
fitting  to  inclined  slotted  guide  brackets  bolted  to  the  cylinder  covers. 
From  the  two  ends  of  each  of  these  cross-heads,  side  connecting-rods 
pass  down  direct  to  two  cranks  on  the  screw-shaft,  each  two  connecting- 
rods  on  one  side,  from  the  opposite  cylinders,  being  jointed  to  one  crank. 
The  screw-shaft  runs  along  through  the  bottom  bearing  bracket  carrying 
the  cylinders,  and  it  is  close  to  the  lower  ends  of  the  cylinders.  The 
air-pumps,  one  on  each  side,  are  set  in  an  inclined  position  in  the  base- 
plate. They  are  inclined  in  the  reverse  direction  to  the  steam  cylinders; 
that  is  to  say,  their  upper  ends  are  directed  towards  each  other.  Their 
pistons  are  worked  by  rods  fast  by  their  upper  ends  in  the  steam  pistons. 
These  rods  work  through  stuffing-boxes  in  the  lower  ends  of  the  steam 
cylinders,  the  air-pump  pistons  being  on  the  lower  ends  of  the  rods.  Thus 
the  starboard  piston  works  the  port  air-pump,  and  the  port  piston  works  the 
starboard  air-pump.  Two  piston-rods  are  used  for  one  pump,  and  one  for 
the  other,  so  that  the  rods  clear  easily.  The  bilge  and  feed  pumps  are 
placed  one  on  each  side  of  each  air-pump,  and  are  worked  by  means  of  a 
cross-head  carried  by  the  air-pump  rod.  The  valve  gear  is  arranged  so 
that  the  valves  of  both  cylinders  are  worked  from  a  single  eccentric. 

Engines  of  this  class  are  peculiarly  suited  for  screw  propulsion,  as 
they  are  compact,  and  can  be  entirely  disposed  below  the  water  line. 
But  they  are  also  applicable  for  any  situations  where  the  peculiar  qualities 
sought  for  in  their  construction  are  at  all  desirable. 


ON  THE  APPLICATION  OF  GALVANISM  AS  A  MOTIVE 
POWER. 

The  discovery  of  the  relation  betwixt  galvanism  and  magnetism,  by 
M.  Oersted,  of  Copenhagen,  in  1819,  opened  a  new  field,  which  subse- 
quent philosophers  have  studiously  sought  to  utilise.  The  fact  observed 
by  Oersted  was,  that  when  a  magnetic  needle  was  brought  near  the  con- 
necting medium  of  a  closed  galvanic  circle,  it  was  instantly  deflected  from 
its  natural  position,  and  took  up  a  new  one,  depending  on  the  relative  posi- 


tion of  the  wire  and  needle.  This  famous  discovery  laid  the  foundation 
of  the  science  of  electro-magnetism,  respecting  the  details  of  which 
various  contrivances  were  made,  in  order  to  assist  the  memory,  by  Dr. 
Roget  and  M.  Ampere.  The  magnetic  force  which  emanates  from  an 
electrical  conducting  wire  is  completely  different  from  all  the  other  forces 
in  nature  with  which  we  are  acquainted,  in  regard  to  its  mode  of  action, 
consequently  has  been  termed  a  tangential  action,  the  peculiarity  of  which 
is,  that  it  produces  a  motion  in  a  circular  direction.  When  the  conduct- 
ing wire  is  placed  in  a  vertical  position,  and  the  electric  current  made 
to  descend  through  it,  the  north  pole  of  a  magnet  will  have  a  tendency 
to  move  round  it  from  left  to  right ;  while  a  motion  from  right  to  left 
is  impressed  on  the  south  pole  by  a  similar  current.  If  we  allow  the 
conducting  wire  to  remain  in  the  same  position,  and  reverse  the  electric 
current,  the  magnetic  action  will  also  be  reversed.  Dr.  Faraday,  reason- 
ing on  the  relative  motions  of  the  needle  and  electrified  wire,  concluded 
that  the  electric  conductor  ought  to  revolve  about  the  pole  of  a  magnet,  and 
the  pole  of  a  magnet  about  the  conductor ;  and  by  further  investigations 
he  succeeded  in  proving  that  his  supposition  was  correct.  Shortly  after 
Faraday's  experiments  were  given  to  the  world,  various  contrivances 
were  invented  which  exhibited  different  kinds  of  motions  produced  by 
electro-magnetism,  such  as  that  of  Mr.  Watkins,  which  shows  the  con- 
trary poles  of  two  magnets  rotating  about  two  electrified  wires  ;  Am- 
pere's apparatus  for  exhibiting  the  rotation  of  a  magnet  round  its  own 
axis  ;  Barlow's  apparatus  for  showing  the  rotation  of  a  conducting  body 
round  its  own  axis ;  Marsh's  devices  fur  exhibiting  the  vibratory  ten- 
dencies of  electrified  wires,  and  the  rotation  of  spur-wheels,  when  under 
the  influence  of  magnets,  &c.  These  curious  contrivances,  and  also  the 
discovery  of  soft  iron  becoming  powerfully  magnetic  when  submitted  to 
the  influence  of  a  continuous  galvanic  current,  naturally  led  to  the  in- 
quiry, whether  it  could  be  made  available  as  a  motive  power  ?  This 
important  question  appears  to  have  been  first  answered  by  Mr.  Thomas 
Davenport,  of  Brandon.  In  July,  1804,  he  succeeded  in  producing  a 
rotative  engine.  The  moving  part  of  his  machine  consisted  of  two  iron 
bars,  covered  with  insulated  copper  wire,  placed  horizontally,  and  cross- 
ing each  other  at  right  angles,  and  supported  by  a  vertical  axis.  The 
iron  cross  with  its  axis  was  placed  in  the  centre  of  two  semicircles  of 
powerfully  magnetized  steel,  forming  an   entire  circle,  interrupted  only 
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at  the  two  opposite  poles  ;  the  wire  which  covers  the  iron  cross  was  con- 
nected with  a  galvanic  battery  in  the  usual  way.  By  the  galvanic  action 
the  segments  of  the  iron  cross  were  magnetized,  acquiring  north  and 
south  polarity  at  their  opposite  euds,  and  being  subjected  to  the  attracting 
and  repelling  force  of  the  circnlar-fixed  magnets,  a  quick  horizontal 
movement  was  produced.  In  1837.  an  electro-magnetic  machine  was 
invented  by  Professor  Jacobi,  of  St.  Petersburg,  adapted  to  the  propul- 
sion of  vessels,  and  experimental  trials  were  made  on  the  Neva  with  a 
small  vessel  fitted  up  with  the  machine.  Jacobi's  plan  consisted  in 
reversing  the  poles  of  the  electro-magnets  during  the  action.  More 
recently,  Stochrer,  of  Leipsic,  and  some  others  in  Germany,  have  made 
considerable  advances  in  the  art  of  electro-magnetic  motion  on  the  prin- 
ciples of  Jacobi.  In  1839,  Mr.  R.  Davidson,  of  Aberdeen,  invented  an 
electro-magnetic  machine,  constructed  on  a  different  principle  from  either 
that  of  Davenport's  or  Jacobi's.  The  motion  of  this  machine  was  pro- 
duced by  cutting  off  the  galvanic  current  at  given  points — the  power 
alternating  as  the  rotation  proceeds  from  a  neutralized  magnet  to  a 
newly-charged  one.  An  electro-magnetic  engine  was  invented  and 
patented  in  1849,  by  Soren  Hjorth,  of  London.  The  specification  stated 
that  the  invention  consisted  in  obtaining  power  by  means  of  magnets,  or 
electro-magnets,  both  fixed  and  moveable,  formed  and  arranged  in  such 
a  way,  that  during  the  motion  of  the  moveable  magnet,  or  magnets,  sepa- 
rate parts  or  points  of  the  surface  of  the  moveable  magnets,  or  metallic 
armatures,  or  the  poles  of  the  several  moveable  magnets,  should  be 
brought  separately  and  successively  to  act  upon,  or  be  acted  upon,  by 
the  separate  points  or  parts  of  the  poles  of  the  fixed  magnet  or  magnets, 
or  metallic  armatures,  and  so  that  the  attraction  or  repulsion  of  one 
point  or  part  of  the  surface  or  pole  should  be  followed  up  by  the  attrac- 
tion or  repulsion  of  another  point  or  part  of  the  surface  or  pole,  so  that 
a  rotatory  or  reciprocal  action  might  be  obtained,  and  sustained  over  a 
greater  length  of  stroke  or  circuit,  than  by  the  simple  action  of  magnets, 
or  electro-magnets,  arranged  in  the  ordinary  manner.  The  author  of 
this  paper  has  also  invented  an  electro-magnetic  machine,  which  he  ven- 
tures to  say  is,  for  efficiency  and  simplicity  of  construction,  superior  to 
anything  of  the  kind  that  has  yet  appeared.  It  is  adapted  to  the  work- 
ing of  machinery,  the  propulsion  of  vessels,  railway  trains,  &c.  This 
machine  consists  of  two  powerful  magnets — one  of  them  an  electro-mag- 
net, and  the  other  a  permanent  magnet.  The  electro-magnet  is  a  round 
bent  bar  of  iron,  covered  with  insulated  copper  wire  ;  the  permanent  one 
is  formed  of  a  number  of  bent  bars  of  steel ;  both  of  them  are  placed  in  a 
frame  horizontally,  with  their  poles  opposite  to  each  other.  The  permanent 
magnet  is  placed  upon  four  wheels,  which  move  upon  rails,  and  the  ends 
of  two  iron  rods  are  fixed  to  it  and  pass  through  collars,  the  other  ends  of 
which  communicate  with  the  cranks  upon  the  driving  shaft  in  the  usual 
way.  The  wires  from  a  galvanic  battery,  and  the  insulated  wires  of  the 
electro-magnet,  communicate  with  an  electropeter;  and  the  end  of  a  lever 
is  connected  with  the  oscillating  beams  of  the  electropeter,  and  its  other 
end  with  the  moveable  magnet,  which  causes  the  electropeter  to  oscillate, 
so  as  to  reverse  the  electric  current  at  certain  points,  causing  the  move- 
able magnet  to  be  alternately  attracted  and  repelled,  producing  a  motion 
similar  to  that  of  a  locomotive  engine.  An  engine  of  this  kind,  capable 
of  driving  a  turning-lathe  for  ordinary  purposes,  can  be  constructed  in 
this  country  for  £20  or  £30.  If  a  Darnell's  battery  be  used,  the  sulphate 
of  copper  necessary  to  keep  up  a  current  for  twelve  hours  will  cost  about 
4d.,  while  the  quantity  of  sulphuric  acid  requisite  to  keep  the  machine  in 
action  for  the  same  length  of  time  will  cost  about  8d.  when  a  Smee's 
battery  is  employed.  Of  course  the  first  cost  and  the  working  expenses 
of  larger  engines  will  be  proportionally  higher. 

Some  of  the  electricians  of  the  present  day  maintain,  that  machines 
constructed  on  the  principle  of  Mr.  Davidson's  are  the  most  likely  to 
succeed,  because,  by  cutting  off  the  electric  current  at  certain  points,  a 
continued  motion  is  produced  in  the  same  direction  without  any  contrary 
action.  No  doubt  this  is  an  object  of  considerable  importance,  but  when 
we  take  into  account  the  great  amount  of  power  obtained  at  the  moment 
when  the  current  which  circulates  round  the  electro-magnet  is  reversed, 
it  will  be  found  to  be  more  than  a  balance  for  the  impetus  of  a  constant 
motion  in  the  same  direction.  In  order  to  ascertain  that  this  is  the  case, 
connect  the  wires  of  an  electro-magnet  with  a  galvanic  battery  in  action; 
then  place  the  armature  at  such  a  distance  from  the  poles  of  the  magnet, 
that  the  attractive  force  will  not  be  able  to  draw  the  armature  towards  it; 
then  quickly  reverse  the  carrent,  when  it  will  be  observed  that  the 
armature  will  be  drawn  with  great  force  towards  the  poles  of  the  mag- 
net. The  same  i3  repeated  as  often  as  the  direction  of  the  current  is 
changed.  In  order  to  produce  the  greatest  effect  of  eleetro-magnetic 
indnction  on  soft  iron,  the  current  from  the  battery  must  be  made  to  p  iss 
round  the  bent  bar  by  means  of  insulated  copper  wire  of  considerable 
length.  It  is  found,  however,  that  a  great  length  of  wire  diminishes  t!  e 
influence   of  the  current,  so  that  the  best  method   is  to  cut  the  total 


length  of  the  wire,  intended  to  be  used,  into  several  portions,  and  coil 
them  round  the  magnet  separately  in  the  same  direction.  The  ends  of 
the  wires  must  be  collected  into  two  separate  parcels,  and  made  to  com- 
municate with  the  same  galvanic  battery.  The  author's  method  for 
preparing  and  softening  the  iron  of  electro-magnets,  will  be  found  supe- 
rior to  any  of  the  methods  previously  adopted.  It  is  as  follows :  The  iron 
bar,  after  being  made  in  the  form  of  a  horse-shoe,  is  placed  in  a  fur- 
nace, surrounded  with  a  mixture  of  equal  parts  of  newly-burnt  lime  and 
barytes,  and  kept  at  a  red  heat  for  the  space  of  ten  days.  The  fire  is 
then  allowed  to  go  out  of  its  own  accord,  and  the  magnet  when  cold  is 
taken  from  the  furnace,  when  it  will  be  found  to  be  exceedingly  soft — 
the  lime  and  barytes  having  extracted  the  greater  part  of  the  carbon  it 
contained.  An  electro-magnet  in  the  possession  of  the  author,  made  in 
this  way,  sustains  the  enormous  weight  of  6705  pounds,  when  connected 
witli  a  Smee's  battery  containing  twenty-four  repetitions  of  seven-inch 
plates.  The  bar  of  which  the  magnet  is  made  is  three  feet  in  length, 
two  inches  in  thickness,  and  contains  a  coil  of  4000  feet  of  insulated 
wire.  The  electro-magnetic  power  may  be  increased  to  any  extent,  by 
increasing  the  power  of  the  battery,  the  length  and  thickness  of  the  bar, 
and  the  quantity  of  insulated  wire. 

AMERICAN      NOTES. 

By  OUR  OWX  CORRESPONDENT. 

Glass-Printing,  a  New  Art— The  Wood  Screw  Manufacture— Shutter's  Horse-Shoes — 
Circular  Planing — Key  Fastening — Oil  Cup— Calcium  Light — Howe's  Improved 
Ship's  Rig — Alteration  of  the  Arctic's  Boilers. 

The  practical  results  of  the  first  actual  experiments,  on  a  large  scale, 
of  any  great  invention,  are  never  perfect,  nor  rarely  as  encouraging  as 
secretly  anticipated.  "  Eureka!"  has  oftener  been  shouted,  in  exultant 
tones,  on  the  first  suggestion  of  a  new  idea,  than  have  complete  results 
been  obtained  on  the  first  attempts  at  realization.  The  character  of  the 
first  printed  sheets — of  the  earliest  magnetic  telegraphs,  steam-boats,  rail- 
roads, and  fire-arms,  sufficiently  attests  this  truth ;  and  the  opening  up 
of  a  broad  and  untried  field,  with  a  moderate  degree  of  pecuniary  profit, 
is  a  triumph  far  greater  than  usually  attends  the  first  development  of 
our  greatest  inventions.  Very  near  this  rare  and  much-desired  position, 
however,  stands  at  this  moment  the  art  of  mechanical  engraving  or 
printing  on  glass,  recently  invented  by  Mr.  L.  W.  Whipple,  of  Boston, 
who  proposes  to  transfer,  print,  or  engrave  on  glass,  by  purely  mecha- 
nical means,  any  device,  scroll,  landscape,  or  even  shaded  portrait,  with 
all  the  fidelity  of  a  wood  engraving,  and  this  with  a  rapidity  and  cheap- 
ness heretofore  undreamt  of.  The  present  mode  of  engraving  figures 
upon  glass  by  grinding  upon  a  wheel,  requires  much  time  and  skilful 
workmen,  and  whilst  absolutely  precluding  the  production  of  other  than 
heavy  and  straight,  or  slightly  curved  lines,  renders  nearly  impracti- 
cable any  very  close  imitation  of  the  pattern  or  copy.  The  new  process, 
on  the  contrary,  guarantees  that  each  piece  operated  upon  shall  be  an 
exact  copy  of  the  preceding  one,  insures  an  unprecedented  degree  of  per- 
fection in  every  detail,  renders  practicable  the  execution  of  fine  lines, 
shades,  and  points,  and,  whilst  requiring  no  unusual  perfection  of  form, 
actually  dispenses  with  the  extravagant  thickness  of  glass  hitherto 
required  in  articles  to  be  engraved  upon,  as  well  as  figures,  with  nearly 
equal  facility  on  perfectly  plain  or  uneven  sheets  of  plate  glass,  cylin- 
drical or  conical  drinking  vessels,  globular  or  irregular-shaped  lamp 
shades,  and,  in  fact,  on  any  of  the  usual  forms  in  which  vitreous  material 
is  applied  to  useful  or  ornamental  purposes. 

The  writer  has  been  permitted  to  see  the  machine  by  which  these 
effects  are  produced,  as  well  as  a  variety  of  samples  of  the  work.  The 
most  remarkable  point,  in  connection  with  the  machine,  is  its  extreme 
simplicity ;  it  is  of  small  size,  and  may  be  carried  in  one  hand,  with  all 
its  appurtenances,  including  a  pulley  for  driving  it  by  steam  or  water 
power.  Three  full-sized  machines  have  already  been  constructed,  and 
others  are  in  progress,  it  being  designed  to  enter  immediately  on  the 
manufacture  and  sale,  on  a  large  scale,  of  glass  thus  ornamented.  It  is 
estimated  that  one  girl  can  attend  to  four  machines,  and  that  each  of  the 
four  will  engrave  a  goblet,  or  other  small  article,  in  from  three  to  ten 
minutes,  thus  affording  a  rapidity  of  execution  and  diminution  of  expense 
which,  amongst  other  things,  may  render  the  use  of  glass,  engraved  with 
the  name,  seal,  motto,  or  favourite  device  of  the  owner,  as  common  as 
that  of  plain  glass  now  is.  The  metallic  pattern,  used  in  this  process,  is 
prepared  by  competent  artists,  at  a  moderate  expense,  and  apparently 
retains  all  its  original  clearness  and  sharpness  after  the  production  of  an 
immense  number  of  ornamented  articles.  In  brief,  this  method,  which 
has  just  been  patented  in  almost  all  civilized  countries,  must  be  acknow- 
ledged to  execute  what  it  has  before  been  considered  impossible  to  perform, 
with  a  degree  of  accuracy  approaching  absolute  perfection — to  execute 
work  with  a  rapidity  corresponding  to  the  demands  of  this  "  fast "  age, 
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and,  considering  the  diminished  thickness  of  the  material,  and  the  female  ' 
hands  employed,  to  work  with  a  cheapness  sufficient  to  warrant  a  hope  of 
its  becoming  an  art  of  considerable  importance. 

A  machine,  of  no  little  value,  has  lately  been  constructed  for  making 
wood  screws,  by  Messrs.  George  F.  Wilson,  of  Providence,  and  James 
M.  Wiley,  of  Olneysville,  R.  J.,  which,  although  not  yet  in  constant 
operation,  bids  fair  to  surpass  others  now  in  use  in  this  manufacture. 
The  machines  employed  at  Providence,  to  which  place  this  branch  of 
business  has  heretofore  been  almost  exclusively  confined,  cut  about  7  or 
8  screws  per  minute;  whilst  that  of  Messrs.  Wilson  and  Wiley,  which  is 
considerably  larger  and  heavier,  is  found  capable  of  producing  32  screws 
in  the  same  time.  The  machine,  in  fact,  may  be  considered  in  one  sense 
as  a  quadruple  machine,  there  being  four  places  for  the  reception  of  the 
blanks,  four  places  from  which  screws  are  dropped  when  finished,  and  four 
screws  in  process  of  being  cut  at  or  about  the  same  moment.  The  machine 
is  very  much  simplified,  and  the  durability  of  the  cutting  tools  is  much 
enhanced  by  this  invention,  the  thread  of  each  screw  being  formed  by  a 
series  of  eight  cutters  instead  of  one. 

The  manufacture  of  a  wood  screw  requires  three  distinct  operations. 
The  wire  must  be  cut  in  to  lengths,  and  a  blank,  with  a  smooth  conical  head, 
and  a  plain  cylindrical  shank,  must  be  formed  out  of  each  length.  The 
head  must  afterwards  be  sawn  across,  to  allow  of  the  action  of  a  screw- 
driver, and  the  shank  must  be  transformed,  for,  perhaps,  half  its  length, 
into  a  smooth  and  sharply-threaded  screw.  This  operation  is  performed 
enlirely  by  removing  the  metal  between  the  threads,  and  is  the  only 
process  worthy  of  much  attention.  The  usual  plan  is  to  fix  the  blank 
by  the  head  in  a  species  of  lathe,  and  cause  it  to  revolve  rapidly,  whilst 
a  tool,  pointed  to  a  sufficient  angle  to  form  the  desired  thread,  is  pressed 
upon  it  from  one  side,  and  moved  longitudinally  with  such  speed  as  will 
afford  the  proper  pitch.  As  a  thread  cannot,  however,  be  cut  to  a  suffi- 
cient depth  at  one  operation,  the  same  tool  is  repeatedly  traversed  back- 
ward and  forward,  requiring  much  complex  mechanism,  and  subjecting 
the  single  tool  to  a  very  considerable  amount  of  abrasion.  In  the  new 
machine  this  reciprocating  movement  is  entirely  dispensed  with,  four 
series  of  tools,  which  are  substituted  for  the  single  one,  being  carried  on 
a  slowly-revolving  wheel.  The  blank  is  fed  up  by  machinery,  caught 
by  tongs,  and  made  to  rotate.  A  rest  is  next  pressed  up  on  one  side  to 
steady  the  blank,  whilst  the  other  side  is  traversed  by  eight  cutters, 
following  each  other  in  regular  succession,  each  deepening  the  groove 
made  by  its  predecessor,  until  the  last  leaves  the  thread  complete,  where- 
upon the  screw  is  dropped.  This  series  of  cutters  moves  steadily  onward, 
to  engage  with  the  next  blank;  whilst  another  blank  is  brought  forward 
from  the  feeder,  the  side  rest  again  comes  into  action,  and  the  next  series 
of  cutters  follow  each  other  along  the  surface  of  the  metal.  The  cutters 
are  not  rigidly  fixed  to  the  slow  horizontal  wheel,  but  are  so  connected 
to  it  as  to  be  pressed  forward  by  a  cam  into  the  proper  degree  of  contact 
with  each  blank,  the  screws  being  of  uniform  diameter,  or  tapering  to 
any  extent  desired,  according  to  the  form  of  the  cams  employed.  The 
patent  was  issued  from  the  U.  S.  Office  in  April  last,  the  invention  having 
been  also  patented  in  Great  Britain,  France,  and  other  countries.  The 
rotatory  wood-screw  machine,  complete,  stands  about  four  feet  high,  and 
covers  an  area  of  about  four  feet  square. 

Mr.  Solomon  Shutter,  of  Alleghany  City,  Pa.,  is  about  setting  in  opera- 
tion a  set  of  machines  for  the  manufacture  of  horse-shoes  in  a  rapid 
manner.  The  superiority  of  the  horse-shoes  produced  by  this  machine 
consists  in  the  perfect  uniformity,  or  the  correct  graduation  of  thickness, 
due  to  the  rolling  process.  The  rough  bar-iron  having  been  previously 
cut  into  suitable  lengths  and  heated,  is  placed,  piece  by  piece,  on  a  rest  or 
ledge,  in  front  of  a  strong  pair  of  rollers.  At  every  revolution,  promi- 
nent portions  of  the  rollers  seize  upon  the  iron  by  the  middle,  and  draw 
it  through  sideways,  bending  it  by  a  simple  arrangement,  and  dropping 
it  out  a  perfectly  bent  and  flattened  hoi  se-shoe,  but  perhaps  slightly 
warped,  and  without  the  holes  for  the  nails,  or  the  curved  groove,  in 
which  these  holes  are  to  be  punched.  In  this  condition  the  shoe  is 
placed  by  hand  on  a  bed-plate  in  the  next  machine,  in  which  it  is  stamped 
at  once  into  the  finished  article  by  one  stroke  of  a  toggle-driven  die. 
The  curved  groove  is  sunk  to  a  proper  depth,  and  the  holes  for  the  nails 
are  imprinted  nearly  through,  leaving  them  to  be  perfected  by  the  smith 
at  his  own  anvil.  The  proper  degree  of  curvature  at  each  point  is 
obtained,  at  the  very  first  stage  of  the  process,  by  the  aid  of  two  short 
moveable  rollers,  which  are  mounted,  with  their  axes  in  a  vertical  posi- 
tion, immediately  in  front  of  the  main  rolls.  The  iron  is  drawn  between 
these  moveable  rolls  at  the  commencement  of  the  operation,  their  distance 
apart  being  sufficient  to  produce  the  proper  degree  of  curvature  at  the 
middle,  or  crown.  As  the  shoe  passes  gradually  through,  the  two  move- 
able rolls  are  made  to  approach  or  recede  from  each  other,  so  as  to  pro- 
duce the  exact  form  of  shoe  desired,  this  movement  of  the  rolls  being 
controlled  by  cams  on  the  main  shaft.      It  may  be  observed  that  the 


two  sets  of  rolls  thus  arranged,  furnish  means  for  giving  any  reasonable 
amount  of  variation,  both  in  curvature  and  thickness,  by  properly  shaping 
and  arranging  the  parts;  and  they  may  be  of  service  in  shaping  other 
articles,  besides  the  very  common  and  already  extremely  cheap  ones 
here  alluded  to.  The  machine-made  horse-shoes  heretofore  in  the  market 
have  their  inner  edges  somewhat  thicker  than  the  outer  ones,  in  conse- 
quence of  the  iron  having  been  bent  without  a  subsequent  rolling. 

A  Boston  workman,  last  year,  constructed  and  patented  a  circular 
planing  machine,  the  principle  of  which  consists  in  causing  the  article  to 
rotate  on  the  machine,  whilst  it  is  also,  to  a  proportionate  degree,  moved 
forward  under  the  tool.  The  traversing  carriage  is  perforated  in  the 
centre  of  its  top,  and  into  this  socket  is  fitted  a  spindle,  projecting  down- 
wards from  a  table  resting  on  its  top.  To  this  table  the  work  is  secured 
in  the  usual  manner,  the  whole  being  free  to  rotate,  in  a  horizontal  plane, 
to  any  required  degree.  The  partial  rotation  desired  is  obtained  by 
causing  an  arm  to  project  laterally  from  the  side  of  the  rotating  table, 
having  a  slot  throughout  its  entire  length,  at  any  point  of  which  is  fixed 
a  pin,  projecting  downwards  into  a  slot  in  an  arm,  bolted  to  the  fixed  bed 
of  the  machine.  By  this  means  the  work  is  compelled  to  rotate,  to  a 
greater  or  less  degree,  according  to  the  extent  of  movement  of  the 
traversing  table,  and  to  the  radial  distance  of  the  pin  from  the  central 
spindle. 

A  plan,  superior  to  this  in  several  respects,  was  patented  in  August 
of  the  present  year,  by  Mr.  D.  F.  Mellen,  of  Wentworth,  N.  H.  Mr. 
Mellen's  invention  is  theoretically  capable  of  planing  in  any  curve, 
between  0  up  to  one  of  20  feet  radius.  This  machine,  a  portion  of  which 
is  represented  in  plan  in  fig.  1,  like  the  one  already  briefly  described,  re- 
sembles the  common  planing  machine,  except  as  regards  the  traversing 
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carriage,  and  its  immediate  adjuncts.  An  upper  swivelling  table,  A,  is 
mounted  upon  the  traversing  carriage,  being  raised  to  an  elevation  of 
some  three  or  four  inches  above  it.  This  table  is  circular,  and  is  supported 
by  suitable  standards,  n,  at  four  or  more  points  of  its  circumference.  A 
pin,  o,  projects  downwards  from  the  under  surface  of  the  upper  table ; 
and  to  this  pin,  which  may  be  fixed  at  any  point  on  the  table  at  pleasure, 
is  jointed  a  rack,  d,  which  controls  the  partially  rotative  motion  of  the  table. 
The  rack,  which  should  be  finished  with  accurately  cut  teeth,  engages 
with  a  pinion,  e,  mounted  on  a  vertical  spindle  at  the  forward  or  further 
end  of  the  traversing  carriage;  and  this  wheel,  or  another,  F,  of  the 
same,  or  of  a  different  diameter,  immediately  above  it,  gears  into  a  rack, 
g,  bolted  on  the  inner  side  of  one  of  the  fixed  standards  of  the  machine. 
As  the  ordinary  mechanism  of  the  machine  impels  the  traversing  car- 
riage back  and  forward  upon  the  rails,  the  pinions,  p,  E,  are  compelled, 
by  the  fixed  rack,  G,  to  revolve,  or  oscillate,  upon  their  axis;  and  this 
motion  is  at  once  transferred  to  the  other  rack,  d,  and  through  this  to 
the  table,  A.  The  unavoidable  back-lash,  or  lost  motion,  in  the  toothed 
gear,  is  no  more  than  sufficient  to  allow  the  tool  to  properly  assume  its 
place  before  commencing  to  cut.  By  moving  the  pin,  c,  radially  to  or 
from  the  centre  of  the  table,  a,  a  very  considerable  range  of  motions 
may  be  obtained;  and  by  having  a  few  change-wheels  to  mount  at 
pleasure  on  an  adjustable  spindle,  work  may  be  planed  to  curves  of  any 
radius,  within  the  immense  range  already  mentioned,  with  a  tolerable 
degree  of  perfection.  By  removing  the  parts,  an  operation  which  may 
be  effected  in  a  few  minutes,  the  tool  is  at  once  restored  to  the  con- 
dition of  the  common  planing  machine,  and  may  be  used-  for  all  the 
ordinary  purposes  of  rectilinear  finishing,  the  curvilinear  movements 
being  all  mounted  on  independent  castings. 

The  following  mode  of  securing  the  cotter  key  in  an  ordinary  connect- 
ing-rod strap-head,  may  be  esteemed  worthy  of  notice,  on  account  of  its 
convenience  and  admirable  simplicity,  although  it  is  far  from  being  a  new 
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invention,  as  some  very  badly-constructed  specimens  may  be  seen  in 
many  of  the  engines  employed  both  on  land  and  water  in  our  western 
States.     The  attempt  to  refine  and  give  prominence  to  this  necessity- 
bred  expedient   may 
Fig.  2.  not     be     altogether 

futile,  as  it  appears 
to  be  not  only  inex- 
pensive, and  perfectly 
sure  in  its  hold  upon 
the  key,  but  also 
susceptible  of  all  the 
delicacy  of  adjust- 
ment obtained  by  the 
whole  array  of  lug, 
screw,  nuts,  and  jam- 
nuts,  generally  em- 
ployed. The  whole 
is  prepared  by  placing 
the  gib  and  cotter 
together  in  their  pro- 
per relative  positions, 
and  drilling  holes  on 
the  line  of  their  edges,  half  in  each.  A  pin  of  the  proper  size,  fitted  into 
one  of  these  openings,  acts  on  the  principle  of  a  key  in  preventing  any 
longitudinal  play.  By  preparing  several  of  these  cavities,  arranged  like 
a  vernier  scale,  the  key  may  be  moved  forward  as  little,  or  as  much,  as 
may  be  judged  expedient,  with  an  accuracy  almost  amounting  to  mathe- 
matical perfection.  The  pin  may  be  split,  and  slightly  divergent  at  the 
elastic  points,  like  an  ordinary  split-key,  or  retained  in  place  by  any  of 
the  usual  expedients;  and  the  device  may  be  assisted  by  a  set  screw,  or 
pinching  screw,  at  the  side,  if  desired.  Fig.  2  is  a  side  elevation  of  a 
strap-head,  so  prepared.  •• 

An  oil-cup,  invented  by  Mr.  James  Hemphill,  the  ingenious  assistant 
engineer  of  the  Pittsburgh  Water  Works,  possesses,  in  a  high  degree, 
the  same  quality  of  extreme  simplicity.  This  cup  is  designed  to  feed 
oil  into  the  cylinders,  valve-chests,  or  other  parts  of  a  steam-engine, 
against  a  pressure  of  steam.  Fig.  3  represents  a  vertical  section  of  the 
cup,  a,  which  is  of  any  convenient  capacity.  In  the  top  of  the  cup  is  an 
opening,  b,  for  the  reception  of  the  oil,  which  finds  its  way  through 
the  pipe,  c,  to  the  parts  requiring  lubrication.  The  only  moveable  part 
is  the  small  duplex  valve  or  plug,  d,  which  is  formed  with  conical  ends, 
and  is  fluted  in  the  middle,  so  that  when  pressed  down  by  the  nose  of  the 
oil-can,  its  lower  extremity  comes  into  its  seat  in  the  pipe,  c,  and  prevents 
the  escape  of  steam  from  the  pipe  whilst  the  cup  is  being  filled  with  oil. 
On  the  removal  of  the  oil-can,  the  plug  is  forced  up  by  the  coiled  spring,  e, 

so  as  to  close  the  opening,  b,  and  the 
interior  of  the  cup  is  filled  with  steam, 
allowing  the  oil  to  flow  freely  through 
the  pipe,  c,  into  the  cylinder. 

Mr.  Robert  Grant,  of  New  York,  has 
been  for  several  years  endeavouring 
to  perfect  the  Calcium  Light  as  an 
illuminator  for  lighthouses;  and  some 
recent  experiments  on  the  Lattiug 
Tower  would  seem  to  indicate  some 
prospect,  at  least,  of  brilliant  success. 
The  Latting  Tower  is  a  public  obser- 
vatory, erected  in  the  upper  part  of  the 
city,  the  top  being  just  300  feet  above 
the  earth.  A  full-sided  apparatus  was 
placed  on  the  summit  a  few  weeks 
since,  and  the  shadow  projected  by 
its  most  intense  flashes,  at  the  distance 
of  eleven  mile3,  was  judged  to  be  equal  to  that  from  the  moon  in  its 
first  quarter.  The  light  is  thrown  from  the  focus  of  a  large  parobolic 
reflector  in  one  pencil  of  rays,  which  is  made  to  travel  round  the  horizon 
once  in  seven  seconds.  This  light  is  made  to  repeat  any  required  num- 
ber of  occultations  in  the  following  manner: — To  give  the  number 
twenty-one,  the  reflector  is  turned  twice  with  the  light  burning;  then  the 
light  is  put  out  exceptingasmall  point  of  hydrogen,  and  the  reflector  turned 
thee  times;  the  light  is  then  increased  again  by  the  same  machinery, 
and  turned  once;  lastly,  the  light  is  suppressed  during  five  revolutions. 
Any  other  number  can  be  made  by  simply  changing  a  cam-wheel.  The 
eoat  of  producing  a  light  of  this  intensity,  is  represented  by  Mr.  Grant  as 
_'  half  the  sum  required  for  a  firstclass  Fresnel  light.  The  lime- 
point  employed  in  this  modification  of  the  oxhydrogen  light,  is  said  to 
burn  or  rather  to  glow  with  intense  brilliancy  for  twenty-four  hours 
without  disintegrating.  Mr.  Grant  is  also  said  to  have  introduced  im- 
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provements  of  some  importance  in  the  mode  of  manufacturing  the  gases 
for  lighthouses  or  other  similar  purposes. 

The  "  Forbes  Rig,"  introduced  by  Mr.  R.  B.  Forbes  of  Boston  a  few 
years  since,  and  quite  recently  adopted  on  several  of  our  large  clipper 
ships  and  other  square-rigged  vessels,  has  probably  been  frequently  ex- 
hibited, and  had  its  merits  and  defects  extensively  canvassed  in  Great 
Britain.  A  modification  of  this  principle  has  recently  been  invented  by 
Capt.  Frederick  Howes  of  Yarmouth,  Massachusets,  and  it  may  perhaps 
become  more  generally  popular,  as  it  is  evidently  superior  in  several 
points  of  importance.  Both  these  inventions  apply  only  to  the  part 
usually  occupied  by  the  top-sail,  and  both  affect  to  make  the  rig  more 
manageable  and  convenient,  by  dividing  the  top-sail  horizontally  into  two 
sails,  which  together  serve  as  its  equivalent.  To  accomplish  this,  a 
middle-yard,  for  which  nautical  phraseology  furnishes  no  name,  is  intro- 
duced in  each  case,  so  that  the  furling  of  the  upper  or  second  top-sail  is 
practically  equivalent  to  double  reefing  in  the  usual  orthodox  rig.  The 
analogy  between  the  Forbes  and  Howe  patents  extends  no  further,  how- 
ever ;  Mr.  Forbes'  top-sails,  although  small,  being  provided  with  all  the 
usual  appurtenances,  and  being  manipulated  in  the  ordinary  manner,  so 
far  as  consistent  with  their  form  and  position.  Capt.  Howe,  on  the  con- 
trary, has  ventured  on  a  bolder  course,  and  has  introduced  innovations 
which  have  already  been  successfully  tested  on  the  clipper-ship  Climax 
in  a  voyage  to  India  under  his  command,  and  are  now  about  to  be  adopted 
in  several  vessels  of  various  sizes  constructing  in  Boston  and  its  vicinity. 
Fig.  4  may  serve  to  illus- 
trate the  principal  features 
of  both  the  patents,  as  also 
the  awkward  peculiarity 
of  the  one  more  especially 
represented,  namely,  that 
of  carrying  the  top-mast 
abaft  rather  than  in  front 
of  the  lower  mast.  The 
sketch  is  a  perspective  view 
of  the  Forbes  Rig,  seen 
from  over  the  ship's  quar- 
ter. The  lower  yard,  a,  is 
supported  by  the  usual 
truss  on  the  mast.  The  top- 
sail-yard proper,  b,  takes 
hold  of,  and  is,  as  usual, 
free  to  hoist  up  and  down 
on  the  top-mast  above  the 
lower-mast  head,  or  cap,  c.  The  middle-yard,  d,  runs  np  and  down  on 
the  lower-mast  head,  which  latter  is  made  considerably  longer  than  usual 
to  allow  sufficient  vertical  movement.  The  chief  object  obtained  by 
carrying  the  top-mast  in  the  rear  of  the  lower-mast,  consists  in  bringing 
the  top-mast  shrouds  further  aft,  so  as  to  allow  of  the  middle-yard  being 
braced  round  sufficiently.  So  very  unsightly  is  this  feature,  that  it  has 
been  omitted  in  some  splendid  lithographs  of  ships  thus  rigged,  and  the 
middle-yard  has  been  shown  as  if  running  on  the  heel  of  the  top-mast. 
In  the  figure,  the  dotted  lines  indicate  the  probable  position  of  the 
entire  top-sail,  had  the  ship  been  rigged  in  the  old-fashioned  style.  The 
apparent  one-sided  position  of  the  top-sail-yard,  b,  relative  to  that  indi- 
cated by  the  dotted  sail,  is  due  to  the  backward  location  of  the  top-mast. 
The  Forbes  Rig  has  for  each  of  the  half  top- sails  a  complete  set  of 
clew-lines,  bunt-lines,  and  reef-tackles,  in  addition  to  the  evidently  indis- 
pensable halliards,  braces,  sheets,  lifts,  and  foot-ropes.  But  Capt.  Howe 
has,  in  the  Climax,  ventured  to  dispense  with  the  whole  of  the  former 
catalogue  on  the  upper,  as  also  with  halliards  and  reef-tackles  on  the 
lower  yard,  the  latter  being,  from  its  very  limited  area,  beyond  the  neces- 
sity of  reefing  in  any  weather,  and  the  upper  sail  (which,  under  every 
possible  contingency,  must  be  handed  first)  being,  when  the  yard  is 
lowered,  entirely  in  the  lee  of  the  lower  one.  Captain  Howe  makes 
his  mast-heads  of  the  usual  length,  and  rigs  his  spars  and  all  the  top 
hamper  very  nearly  in  the  usual  manner.  The  middle-yard  is  slung  in 
a  truss  attached  to  the  cap  or  lower-mast  head,  and  is  incapable  of  ver- 
tical movement,  the  truss  being  so  constructed  that  the  yard  is  sustained 
at  a  sufficient  distance  from  the  mast,  to  allow  of  bracing  up  to  any 
required  degree  The  top-sail-yard  above  lowers  down  into  immediate 
contact  with  it,  so  that  it  has  even  been  proposed  to  dispense  with  foot- 
ropes  on  the  upper-yard,  and  to  hand  or  reef  the  sail  by  bracing  it  to  the 
same  angle  as  the  lower-yard,  and  allowing  the  men  to  stand  on  the 
latter.  The  quantity  and  weight  of  rope  required  in  the  Howe  Rig,  is 
but  little  if  any  more  than  in  the  old  style ;  and  many  additional  points 
in  which  it  appears  superior  to  the  Forbes  Rig,  will  undoubtedly  suggest 
themselves  at  once  to  the  nautical  reader.  The  ship  never  for  a  moment 
loses  the  steerage-way  due  to  her  lower  top-sail,  whilst  the  simple  opera- 
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tion  of  loosening  the  halliards  and  lowering  down  the  upper  Bail,  may 
frequently  be  sufficient  to  relieve  it  from  a  violent  and  momentary  gust 
of  wind,  by  its  dropping  in  the  lee  of  the  lower  sail,  until  it  may  be  judged 
expedient  to  rehoist  it. 

Mr.  E.  K.  Collins,  agent  of  the  splendid  line  of  American  steam-ships 
trading  between  New  York  and  Liverpool,  has  lately  fitted  up  the  boilers 
of  the  Arctic  with  all  the  apparatus  necessary  for  superheating  a  portion 
of  the  steam.  The  novel  plan  of  highly  superheating  a  portion  of  the 
steam,  and  mixing  it  with  the  common  steam  before  its  entrance 
into  the  cylinders,  having  given  very  good  practical  results  in  a  small 
stationary  engine,  and  also  when  applied  last  autumn  to  the  steamer 
Joseph  Johnson,  has  attracted  a  share  of  attention  which  its  apparent 
unscientific  character  would  otherwise  have  prevented.  The  experi- 
ments were  conducted  chiefly,  if  not  entirely,  at  the  expense  of  Mr. 
Collins,  who,  as  it  appears,  became  quite  satisfied  of  its  advantages.  The 
economy  of  fuel  in  filling  the  cylinder  with  steam  of  an  equal  pressure 
in  this  manner,  is  indicated  by  these  experiments  to  be  from  20  to  55 
per  cent,  over  that  of  the  usual  and  time-honoured  plans.  A  few 
trips  by  this  mammoth  steam-ship,  or  possibly  one  alone,  will  place 
the  question  beyond  a  doubt,  provided  the  results  are  accessible. 
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arranged,  that  the  back  action  of  the  horse  in  descending  a  hill  causes 
the  brake  block  to  be  applied  to  the  wheel's  periphery,  so  as  in  a 
great  measure  to  retard  the  motion  of  the  vehicle.  In  two-wheeled  car- 
riages the  brake  apparatus  may  be  combined  with  a  slide  arrangement, 
to  allow  the  carriage  body  to  be  shifted  backwards  by  the  back  action  of 
the  horse  in  descending  a  hill,  and  forwards  by  the  increased  drawing 
strain  in  ascending  a  hill,  so  that  the  weight  may  be  taken  off  the  back 
of  the  horse  in  the  former  case,  and  brought  more  forward  in  the  latter. 


MATCH-MAKING  MACHINERY. 

J.  H.  Johnson,   Lincoln' s-Inn-Fields,   and  Glasgow.  —  Patent  dated 
February  21,  1854. 

This  ingeniously  devised  machinery  has  been  patented  in  this  country 
for  Mr.  Edward  Zulzer,  of  New  York,  the  inventor.     It  is  designed  for 
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RAILWAY  BRAKES. 
J.  Jennings,  Lorton,  Cumberland. — Patent  dated  February  11,  1854. 

In  this  improved  arrangement  of  brake  apparatus,  advantage  is  taken 
ot  the  momentum  which  tends  to  prolong  the  motion  of  a  train  after  the 
tractive  power  has  been  stopped,  to  put  the  brakes  in  action  through  the 
agency  of  the  buffers.  Our  engraving  shows  the  details  of  the  proposed 
arrangement  as  applied  to  the  wheel  of  a  railway  carriage  or  wagon, 
the  framing  being  represented  in  longitudinal  section.     The  framiDg,  a, 


of  the  carriage  is  of  the  ordinary 
construction,    the   rods,    b,   of    the 
buffers,  c,  being  passed  through  the 
end  cross  pieces.     The  inner  ends       — 
of  the    buffer   rods   have   recessed 

discs  or  cups,  d,  formed  or  fixed  upon  them  to  receive  the  ends  of  helical 
springs,  e,  the  other  ends  of  which  bear  against  similar  discs,  f,  on  the  ends 
of  the  brake  rods,  g.  Each  of  the  rods,  G,  slides  in  fixed  brackets,  h,  secured 
to  the  carriage  framing,  and  is  pressed  towards  the  buffer  by  the  short 
spring,  i,  which  bears  against  a  recessed  collar,  j,  fitted  upon, the  brake 
rod,  and  against  the  inner  bracket,  h.  The  smaller  spring,  i,  serves  to 
take  the  brake  block,  k,  off  the  wheel's  periphery  on  the  removal  of  the 
extra  pressure,  which  puts  them  into  action.  The  brake  blocks,  on  oppo- 
site sides  of  the  carriage,  are  connected  by  transverse  rods,  m,  and  they 
are  connected  to  their  respective  brake  rods,  g,  by  brackets,  n,  bolted  to 
the  brake  rods  at  o.  When  the  train  is  in  motion,  and  the  steam  is  sud- 
denly shut  off,  the  momentum  of  the  carriages  will  cause  them  to  run 
together,  driving  in  the  buffers,  and  thrusting  the  brakes  against  the 
wheels ;  and  this  action  can  be  increased  by  reversing  the  engine. 

Mr.  Jennings  also  applies  a  mo  lification  of  this  self-acting  brake  to 
common  road   carriages.     For  this   purpose   the   brake   details   are  so 


the  manufacture  of  the  "  taper  "  class  of  matches,  known  as  "  Vestas," 
as  well  as  for  the  production  of  ordinary  wooden  matches.  In  the  modi- 
fication of  the  machine  for  making  the  Vestas,  a  drum  is  employed,  upon 
which  the  waxed  wicks  are  wound,  and  whence  they  pass  between 
grooved  feeding-rollers,  and  through  guide-grooves  in  fixed  boards. 
These  rollers  and  guide-grooves  serve  to  direct  the  ends  of  the  wicks 
into  suitable  holes  in  a  moveable  dipping-board,  in  connection  with 
which  knives  are  arranged  to  cut  them  to  the  proper  length.  The  dip- 
piug-board  is  perforated  with  horizontal  rows  of  holes,  each  revolution 
of  the  driving  shaft  filling  one  row  of  holes  with  lengths  of  wick,  whilst 
the  dipping-board  is  shifted  at  each  revolution,  to  bring  a  fresh  row  of 
holes  opposite  to  the  wicks.  When  the  dipping-board  is  full,  it  is  re- 
moved, and  a  fresh  board  is  substituted.  In  the  machinery  for  making 
wooden  matches,  suitable  cutting  tools  are  arranged  to  divide  the  wood, 
which  is  then  passed  between  the  feed-rollers  and  guides,  and  into  the 
dipping-boards,  in  the  same  manner  as  the  waxed  wicks. 

Fig.  1  of  our  engravings  is  a  side  elevation  of  the  machine,  as  arranged 
for  making  Vestas;  fig.  2  is  a  vertical  longitudinal  section,  and  fig.  3  is 
a  plan  corresponding.  Fig.  4  is  a  front  view,  and  fig.  5  is  a  side  view, 
of  the  dipping-board  detached,  shown  as  filled  with  matches.  The 
framing  of  the  machine  consists  of  the  side  standards,  a,  suitably  con- 
nected together,  and  supporting  the  large  drum,  b,  which  revolves  in  the 
bearings,  c.  Round  this  drum  are  wound  the  waxed  wicks  to  be  cut 
into  suitable  lengths  for  matches  ;  each  wick  being  passed  along  the 
guide-grooves,  r>,  in  the  fixed  table,  e,  thence  between  the  pair  of  grooved 
feeding-rollers,  f,  and  finally  through  the  first  guide-board,  g.  The 
feeding-rollers  are  driven  by  the  main  shaft,  h,  which  is  fitted  with  a 
fly-wheel  and  winch-handle,  i.  On  the  opposite  end  of  this  shaft  is  keyed 
the  segmental  wheel,  j,  which  gears  with  the  spur  pinion,  k,  fast  on  the 
end  of  the  shaft  carrying  the  lower  feeding-roller.  This  pinion  gears 
with  a  corresponding  pinion,  l,  on  the  upper  feeding-roller,  whereby  an 
equal  speed  is  imparted  to  both  rollers,  in  contrary  directions.  A  carrier 
wheel,  m,  which  receives  its  motion  from  the  pinion,  k,  gears  with  the 
large  spur-wheel,  n,  on  the  end  of  the  drum  shaft,  o;  and  a  pair  of 
shears,  or  cutters,  r,  r',  are  situated  at  the  edge  of  the  guide-board,  G ; 
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the  lower,  or  moveable  portion,  p',  of  the  shears,  or  cutters,  being  fitted 
with  a  pair  of  horizontally-slotted  brackets,  Q,  the  slots  of  which  are 
entered  upon  the  crank  pins,  k,  in  the  driving 
shaft.  The  lower  end  of  each  bracket  is  attached 
to  a  short  vibrating  lever,  s,  fast  on  the  rocking 


shaft,  t,  which  is  supported  in  bearings  in  the  framing  of  the  machine. 
A  transveise  spindle  or  rod,  u,  connects  the  two  free  ends  of  the  levers,  s ; 


an  1  to  this  rod  are  attached  tlie  palls,  v,  which  take  out  the  racks,  w,  on 
each  side  of  the  vertical  sliding-frame,  x.  This  frame  serves  to  carry 
and  elevate  the  dipping-board,  y,  and  slides  in  the  vertical  grooves,  z, 
formed  on  the  insides  of  the  standards,  a.     It  will  thus  be  obvious,  that 

each    time   the  brackets,   q, 
Fig-  4-  descend,  the  free  end  of  the 

levers,  s,  will  rise,  and  carry 
with  them  the  palls,  v,  which 
will  lift  the  frame,  carrying 
up  the  dipping-board  to  the 
extent  of  one  tooth,  and  there- 
by bringing  another  horizon- 
tal row  of  holes  into  corres- 
pondence with  the  holes,  or 
grooves,  in  the  second  guide- 
board,  a.  The  frame,  x,  which  carries  the  dipping-board,  is  fitted  at  the 
back  with  a  second  pair  of  racks,  5,  and  Is  held  in  its  position  when 
elevated  by  the  fixed  detents,  c.  At  e  is  a  small  button,  or  knob,  which 
is  capable  of  being  turned  slightly ;  it  is  carried  by  one  of  the  standards,  a, 
and  is  connected  by  means  of  the  two  short  links,  /,  and  cranks,  g,  to 
'he  respective  transverse  rods,  u  and  d.  This  arrangement  is  for  the 
purpose  of  effecting  the  simultaneous  releasing  of  the  palls,  v,  and 
detents,  c,  from  their  respective  racks,  when  the  dipping-board  has  been 
filled,  and  requires  removing.  The  palls  and  detents  are  held  in  contact 
with  their  racks  by  the  two  helical  springs,  k,  connected  with  the 
cranks,  g,  and  secured  at  their  opposite  extremities  to  the  fixed  stud- 
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pin,  j.  Previously  to  starting  the  machine,  as  many  wicks  as  there  are 
holes  in  a  horizontal  row  in  the  dipping-board,  y,  are  wound  once  or 
twice  round  the  drum,  b;  and  one  end  of  each  wick  is  inserted  into  its 
cm-responding  groove  in  the 

guide-board,  e,  and  is  passed  Fig.  5. 

between  the  correspondingly 
grooved  rollers,  f,  and  finally 
through  the  holes  in  the  fixed 
board,  o,  the  ends  being  left 
just  clear  of  the  cutters,  p, 
The  machine  is  then  set 
motion   by   turning    the 

ich-handle,  i,  which  causes  the  segmental  wheel,  j,  fast  on  the  end  of 
driving  shaft,  h,  to  drive  the  pinions,  k  and  l,  which  actuate  the 
feeding-rollers,  p.  As  there  are  fewer  teeth  in  the  segmental  wheel 
than  there  are  in  the  pinions,  k,  it  follows  that,  for  every  turn  of  the 
segment  wheel,  their  pinions,  with  their  respective  rollers,  will  only 
make  a  partial  revolution,  and  then  stop.  This  partial  revolution 
is  just  sufficient  to  draw  off  from  the  drum,  n,  the  length  of  wick 
that  is  required  to  form  a  match  ;  but  this  length  may  of  course  be 
varied  by  using  segmental  wheels,  with  a  greater  or  less  number  of 
teeth  in  them.  By  the  motion  of  the  feeding-rollers,  already  de- 
scribed, the  ends  of  the  wicks  are  pushed  forward  in  the  grooves  of 
the  second  board,  a,  and  inserted  into  the  top  row  of  the  conical 
holes  in  the  dipping-board,  y,  as  shown  in  the  drawing.  By  this  time 
the  lower  or  moveable  cutting  blade,  p',  which  has  been  hitherto 
below  or  out  of  the  way  of  the  wicks,  commences  to  rise  by  the  action 
!i.  of  the  crank-pins,  r;  and  as  it  ascends,  it  cuts  off,  or  severs,  simul- 
taneously, a  length  from  the  whole  of  the  wicks,  thus  filling  the 
top  horizontal  row  of  holes  in  the  dipping-board  with  wicks,  ready  for 
being  dipped,  as  shown  in  the  detail,  fig.  5.  The  continued  movement 
of  the  driving  shaft  now  causes  the  blade,  p',  to  descend;  and  in  its 
descent,  the  palls,  v,  are  elevated  in  the  manner  already  described, 
thereby  raising  the  frame,  x,  and  with  it  the  dipping-board,  Y,  to  a  suffi- 
cient extent  to  bring  the  next  lower  horizontal  row  of  holes  into  corre- 
spondence with  the  grooves  in  the  board,  a.  The  dipping-board  is  re- 
tained in  its  elevated  position  by  the  detents,  c,  during  the  time  of  filling 
the  several  rows  of  holes.  When  all  the  rows  in  the  dipping-board 
are  filled,  the  palls  and  detents  are  released  by  turning  the  knob,  e, 
whereupon  the  frame,  x,  drops,  and  the  board,  Y,  is  removed,  to  make 
room  for  another  one.  It  will  thus  be  obvious  that,  for  every  re- 
volution of  the  main  driving-shaft,  a  row  of  holes  will  be  filled; 
and  when  the  board  is  entirely  full,  it  is  taken,  with  its  lengths  of 
"  wick,  to  the  dipping  barrels,  where  the  matches  are  completed  by 
being  dipped  in  the  phosphorated  igniting  compound. 

In  the  full-sized  machines,  each  horizontal  row  of  holes  in  the  dip- 
ping-board will  contain  as  many  matches  as  will  fill  an  ordinary- 
sized  box  ;  and  consequently,  at  each  revolution  of  the  driving 
I  shaft,  a  number  of  matches,  equivalent  to  a  boxful,  will  be  mounted 
into  the  board.  By  a  machine  of  this  description,  one  person  may 
prepare  as  many  as  fifty  thousand  boxes  of  matches  per  day. 


SCAFFOLD   BRACKET. 
A.  Djxoh,  Smethvrich. — Patent  dated  February  21,  1854. 

We  hope  no  longer  to  see  scaffolding  for  building  purposes  put  up  in 
the  clumsy  and  insecure  manner  hitherto  practised.  Though  this  system 
claims  the  authority  and  support  of  hoar  antiquity,  it  cannot  but  give 
way  to  an  improved  mode  of  constructing  such  erections,  when  increased 


security  is  to  be  gained,  together  with  simplicity  and  facility  of  applica- 
tion. In  aiming  at  so  desirable  an  object,  Mr.  Dixon  proposes  to  entirely 
do  away  with  cordage  for  binding  together  the  component  uprights  and 
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ledgers  of  scaffolding,  and  he  substitutes  a  neat  iron  bracket,  which 

answers  the  purpose  much  more 
rig.  3.  efficiently.     Fig.   1  of  our  en- 

gravings is  a  side  elevation  of 
a  scaffold  standard,  with  a 
ledger  or  cross  pole  connected 
to  it  by  means  of  the  improved 
bracket,  and  fig.  2  is  a  plan 
corresponding.  Fig.  3  is  a 
plan  of  the  form  of  bracket 
employed  for  corner  standard 
poles.  Fig.  4  is  a  side  elevation 
of  a  modification  of  bracket,  as 
adapted  for  ledgers  of  rect- 
angular section,  such  as  planks ; 
and  fig.  5  is  a  perspective  view 
of  a  portion  of  scaffolding  erected 
according  to  this  system. 
The  bracket  represented  in 
figs.  1  and  2  is  constructed  for  the  intermediate  standard  poles  of  a  piece 
of  scaffolding.  The  standard  or  upright  pole  is  at  A,  and  the  horizontal 
ledger  or  cross  pole,  n,  is  supported  in  the  bracket,  o.  This  bracket  is 
in  this  instance  made  of  wronght-iron,  and  is  fixed  upon  the  standard 
pole,  A,  by  means  of  two  arms  with  screwed 
ends,  d,  and  a  clamping  plate,  e,  secured 
and  tightened  up  against  the  back  of  the 
pole  by  nuts  passed  upon  the  screwed  arms, 
D.  The  screwed  ends,  d,  of  the  arms  pass 
through  slots  in  the  clamping  pla'e,  E,  one 
of  the  slots  being  cut  through  the  end  of 
the  plate,  to  enable  the  plate  to  be  shifted 
so  as  to  pass  the  bracket  upon  the  pole. 
The  ledger  or  cross  pole,  b,  is  supported 
upon  a  curved  arm  formed  upon  the  bracket, 
o,  for  the  purpose,  and  it  is  held  in  position 
by  a  strap,  f,  connected  to  the  bracket  by 
|  a  common  and  swivel  joint.  The  strap,  p, 
is  tightened  down  upon  the  ledger,  b,  by 
means  of  a  screw  bolt,  o,  working  in  a  pro- 
jection on  the  upper  part  of  the  bracket,  c.  The  bracket-piece  repre- 
sented in  figs.  4  and  5,  differs  from  that  just  described,  in  being  formed 
with  two  curved  arms,  with  their  straps,  f,  and  screws,  g,  for  supporting 
the  ledgers  or  cross  poles,  b.  These  supporting  arms  are  placed  at  right 
angles  to  each  other,  and  serve  to  support  those  ledgers  or  cross  poles 
which  meet  at  the  corners  of  pieces  of  scaffolding,  and  which  are  at  right 
angles  to  each  other.  The  bracket  represented  in  fig.  4  differs  very 
slightly  from  that  shown  in  figs.  1  and  2.  The  portion  of  the  bracket, 
c,  which  supports  the  ledger,  b,  is  shaped  to  correspond  to  it,  and  t':e 
swivel-piece,  f,  is  dispensed  with,  the  ledger  being  held  in  its  place  by 
the  direct  pinching  action  upon  it  of  the  screw,  g.  The  bracket  may 
be  modified  in  form  in  various  ways,  and  may  be  arranged  so  as  to  be 
fixed  or  tightened  up  upon  the  scaffold  poles  by  means  of  wedges  ins'^ad 

Fig.  6.  «. 


of  screws,  and  it  may  either  be  made  entirely  of  wrought-iron,  which  is 
preferred,  or  it  may  be  made  partly  of  wrought,  and  partly  of  cast  iron. 


And  in  some  cases  the  bracket  may  be  made  with  complete  sockets, 
or  rings,  to  be  passed  over  the  ends  of  the  poles,  and  fixed  by  pinching 
screws  or  wedges. 


SMOKE-CONSUMING  LAMP. 

J.  II.  Johnson,  Lincoln's  Inn  Fields,  and  Glastjow. — Patent  dated 

March  11,  1854. 

■i 


M.  A.  Martin,  of  Paris,  has  conceived  the  idea  of  economising  the  gas 
consumed  fur  illuminating  purposes,  by  causing  the  gases  which  rise 
rrom  the  flame  to  be  reconducted  through  it,  so  that 'any  portions  of  gas 
which  may  have  escaped  combustion  on  issuing  at  first<from  the  burner, 
do  not  pass  off  into  the  atmosphere,  but  are  again  brought  within  the 
flame,  so  as,  by  their  combustion,  to  add  to  the  illuminating  powers  of 
the  flame,  or  render  a  smaller  quantity  of  gas  equally  efficient.  The 
invention  based  on  this  principle  has  been  patented  in  this  country  in 
Mr.  Johnson's  name;  and  one  modification  of  gas  lamp,  constructed 
according  to  M.  Martin's  plan,  is  represented  in  vertical  section  in  the 
accompanying  engraving.  In  this  lamp,  arrangements,  also  forming  a 
part  of  the  patent,  are  comprehended  for  heating  the  gas  prior  to  actual 
combustion,  and  for  supplying  the  luminous  flame  with  heated  air.  In 
the  lamp  represented  in  the  engraving,  an  argand  burner  of  the  ordinary 
construction  is  employed,  consisting  of  a  hollow  cylinder,  A,  perforated 
at  the  top,  and  fitted  internally  with  the  gas  conductor,  b,  which  supplies 
the  flame,  and  rests  upon  the  double  forked  pipe,  c.  It  is  through  the 
pipe  formed  by  the  junction  of  the  forked  passages,  c,  that  the  gas  reaches 
the  burner  from  above,  first  traversing  one  side  of  the  lyre-formed 
thoroughfare,  d,  which  is  furnished  with  the  adjustable  stopcock,  e. 
The  burner  and  its  support  are  surrounded  by  a  covering  or  jacket,  /, 
which  is  furnished  at  its  lower  portion  with  a  wire-gauze  cup,  g.  This 
lower  portion  of  the  burner  and  jacket  is  also  surrounded  by  a  case  or 
shell,  h,  which  is  perforated  as  far  as  the  commencement  of  the  forked 
passages,  c,  and  is  plain  as  far  as  the  point  where  it  joins  the  bottom  of 
the  lyre.  The  gallery  or  chimney-holder,  j,  and  the  glass  chimney,  k, 
surmount  the  top  of  the  perforated  case,  h,  and  the  whole  is  covered  by 
the  smoke-burner,  l,  which  is  furnished  inside  with  double  pipes,  m  and 
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n,  for  the  passage  of  the  air  and  gas  respectively.  The  operation  of  this 
apparatus  is  as  follows : — The  gas  descends  from  ahove  by  the  small 
pipe,  o,  and  diffuses  itself  over  the  interior  of  the  space  or  chamber 
formed  by  the  pipe,  o',  where  it  is  slightly  heated  by  the  flame  of  the 
burner,  a,  below,  passing  thence  by  one  side  of  the  lyre,  d,  to  the  burner. 
The  heated  gases  enter  the  smoke-burner,  L,  by  the  glass  or  chimney,  J, 
which  is  contracted  at  its  upper  portion,  to  produce  a  more  powerful  and 
regular  draught,  and  also  to  enable  it  to  open  into  the  smoke-burner  by 
an  expanded  or  bell  mouth.  The  smoke  which  ordinarily  attaches  itself 
to  the  interior  of  the  smoke-burner,  or  mixes  with  the  surrounding  air, 
is,  on  the  contrary,  in  this  arrangement  collected,  to  a  certain  extent, 
inside  the  smoke-burner,  and  there  it  mixes  or  combines  with  the  highly 
heated  air  contained  therein.  The  action  of  the  cold  external  air,  as  it 
enters  at  the  annular  opening,  s,  rouud  the  top  of  the  chimney,  upon  the 
hot  air,  with  which  the  products  of  combustion  are  intimately  mixed, 
carries  off  such  products  up  the  pipe.  q.  communicating,  by  means  of  the 
right-hand  pipe  of  the  lyre,  d,  with  the  annular  chamber,  s,  below  the 
burner.  The  chamber,  s,  is  perforated  by  a  number  of  small  holes,  t, 
and  the  hot  air,  with  the  smoke,  pass  into  the  interior  of  the  annular 
burner  to  be  consumed  by  the  flame.  The  cold  air  which  flows  towards 
the  flame  becomes  divided  into  small  streams  by  passing  through  the 
perforated  covering,  h,  and  wire-gauze,  g,  and  entirely  surrounds  or 
encircles  the  column  of  hot  air  and  smoke,  thereby  preventing  the  egress 
of  the  latter  otherwise  than  through  the  flame  of  the  burner,  where  it 
becomes  entirely  consumed.  By  this  apparatus,  which  may  be  termed 
an  absolute-consumption  lamp,  an  economy  is  effected  of  the  whole  of  the 
gas  which  escapes  combustion  on  first  issuing  from  the  burner,  and 
which  has  hitherto  been  entirely  lost. 


PRESSER-FLYEES  FOR  COTTON-SPINNING. 

Thomas  Settle  and  Peter  Cooper,  Bolton-le-Moors.  —  Patent  dated 
February  23,  1854. 

Throwing  aside  both  the  old 
Fig.  1.  Fig.  2.  and  variously-modified  spring 

"  presser,"  and  the  more  mo- 
dern "centrifugal"  contrivance 
of  Mr.  Seed,  as  adopted  for 
obtaining  a  uniformly  con- 
densed winding-on  action  of  the 
sliver,  or  roving,  slubbing, 
and  roving  frames,  the  present 
inventors  have  betaken  them- 
selves to  what  they  term  the 
"  pendulum  "  principle.  For 
this  arrangement,  they  claim 
the  advantages  of  a  hard,  firm, 
and  uniform  winding-on,  with 
a  perfect  equilibrium  of  the 
flyer,  and  consequent  absence 
of  objectionable  vibration  of  the 
spindle.  Fig.  1  of  our  sketches 
is  a  side  view  of  this  presser- 
flyer,  and  fig.  2  is  a  correspond- 
ing edge  view.  A  small  pin,  A, 
is  passed  through,  and  secured 
to,  the  slotted  brass  block,  b,  on  the  upper  part  of  the  flyer  leg;  and  this 
pin  forms  the  point  of  suspension  for  the  pendulum  rod,  c,  which  is 
weighted,  as  at  d.  At  e  is  the  tail-piece  of  the  presser,  or  spur,  which 
presses  the  roving  on  to  the  bobbin.  It  receives  the  lower  end  of  the 
pendulous  rod,  c,  the  connection  being  loose  and  easy.  In  this  way,  as 
the  flyer  rotates,  the  motion  of  the  pendulum,  swinging  on  the  tail- 
piece, guides  and  regulates  the  presser. 


PAPER-CUTTING  MACHINE. 

J.  Cox,  London. — Patent  dated  \Ztli  February,  1854. 

Mr.  Cox?s  machine  is  designed  for  cutting  paper  according  to  a  parti- 
cular pattern,  and  so  as  to  bring  it  to  the  proper  shape  to  be  formed  into 

bags.    For  this  purpose  a  particular 
F'S-  '•  form  is  given  to  the  knife,  such  as 

that  represented  in  fig.  1  of  ouren- 

v~ '■      gravings,  which  is  a  plan  of  the  cut- 
ting edge.     The  knife  is  made  to 
descend  vertically  through  a  pile  of  paper,  each  sheet  of  which,  after 
being  so  cut,  will  be  ready  for  being  folded  into  a  bag.     The  machine  is 


modified  where  necessary  to  suit  this  form  of  knife ; 
front  elevation  in  fig.  2,  and  in  side  elevation  in 


Fig.  2. 


it  is  repr 
fig.  3. 


esented  i;i 
Fig.  4  is 


a  plan,  fig.  5  a  front  elevation,  and  fig.  6  a  transverse  ver 
tion  of  the  knife  and  holder-bar.     The  framing  consists  of 


tical  sec- 
a  pair  of 


side  standards,  tied  together  by  cross-rods  and  a  lixed  cross 
vertical  screw   spindle,  fitted  with  weighted  lever  handles, 


■head.     A 
is  passed 
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vertically  through  the  cross-head,  and  actuates  a  presser  immediately 
behind  the  knife,  and  which  serves  to  compress  and  firmly  hold  the 
pile  of  paper  to  be  cut.  This  paper  is  laid  upon  a  table,  carried  by  the 
framing,  and  provided  with  an  adjustable  guage,  actuated  by  a  screw 

spindle,   for  deter- 
Fig.  4.  miningthe  position 

of  the  paper,  so  as 
to  cut  the  width  re- 
quired. The  screw 
spindle  of  the 
guage  is  worked  by 
a  small  handle  in 
front,  and  a  suit- 
able index  is  at- 
tached to  the 
guage  to  set  the 
paper  by.  The  table  upon  which  the  paper  is  placed  has  straight 
lines  marked  upon  it  longitudinally,  to  assist  in  setting  the  paper  square 
with  the  knife.  The  knife  is  fixed  in  a  cross  bar  or  holder  of  suitable 
shape,  and  which  slides  in  vertical  grooves,  formed  on  the  insides  of  the 
frame  standards.  Vertical  rods,  with  racks  upon  them,  are  attached  to 
the  knife-holder  at  each  end,  and  these  are  connected  by  a  tie-bar  be- 
neath, which  converts  the  whole  into  a  stiff  frame.  The  knife  is 
depressed  and  raised  by  the  action  on  the  side  racks  of  a  pair  of 
pinions,  carried  by  a  transverse  shaft,  upon  which  is  also  keyed  a  large 
spur  wheel.  This  spur  wheel  is  in  gear  with  a  pinion,  carried  by  an 
intermediate  spindle,  on  which  is  also  keyed  an  internally-toothed 
wheel,  in  gear  with  a  pinion  on  the  first  motion  shaft.  This  first 
motion  shaft  passes  across  the  machine,  and  has  a  winch-handle  fitted 
upon  one  extremity.  Provision  is  also  made  for  fitting  the  winch-handle 
upon  the  intermediate  spindle,  so  that  the  operator  has  the  option  of 
employing  a  slow  or  quicker  motion,  according  to  the  nature  of  the 
material  to  be  cut.  A  pin  is  fixed  on  the  rim  of  the  large  spur  wheel  in 
such  a  position  as  to  come  in  contact  with  a  stop-piece  upon  the  frame 
standard,  on  the  knife  completing  the  cut,  so  as  to  prevent  its  further 
descent.  The  shape  of  the  knife  is  such,  that  the  cut  portions  of  paper 
in  front  of  the  knife,  as  well  as  those  behind  it,  are  equally  suitable  for 
forming  bags,  so  that  no  material  is  wasted  by  the  cutting  process,  the 
sheets  of  paper  being  originally  of  such  a  size  as  will  form  two  bags. 


PORTABLE  BEDS. 

J.  Blair,  Irvine. — Patent  dated  March  8,  1854. 

We  have  already  made  our  readers  acquainted  with  more  than  one  set 
of  Mr.  Blair's  improvements  in  portable  metallic  bedsteads,*  and  although 
those  comprehended  in  the  present  patent  are  not  so  numerous,  they 
exhibit  an  equal  amount  of  ingenuity,  and  constitute  a  valuable  addition 
to  his  former  inventions.  The  present  invention  relates  more  particu- 
larly to  the  construction  of  the  longitudinal  side-frames,  supports,  and 
comer-joints  of  portable  metallic  bedsteads,  ami  also  to  the  application 
in  the  manufacture  of  mattresses  and  bedding  of  a  material  not  hitherto 
used  for  that  purpose.  In  the  class  of  bedstead  to  which  the  present 
improvements  are  more  particularly  applicable,  the  frames  are  formed  of 
angle-iron,  and  the  longitudinal  sides  are  each  in  two  pieces,  jointed 
together  at  the  centre  by  means  of  a  flat  rule  joint  on  their  vertical 
flanges,  to  enable  them  to  be  folded  into  a  space  equal  to  half  their  length. 
According  to  the  present  invention,  the  legs  or  supports  of  the  side  pieces 
are  jointed  to  the  vertical  flanges,  that  is  to  say,  to  the  flanges  upon 
which  the  central  joint  of  the  side  piece  itself  is  formed,  a  leg  being 
jointed  to  the  side  piece  on  each  side  of  the  central  joint,  and  at  a  slight 
distance  from  it.  The  two  legs  may  either  be  jointed  to  each  other  at 
their  extremities,  or  they  may  be  crossed  and  connected  together  by  a 
rivet  or  other  joint,  being  arranged  in  either  case  so  as  to  fold  up  along 
with  the  side  pieces,  and  to  lie  alongside  their  vertical  flanges  when 
folded.  On  opening  or  unfolding  the  side  pieces,  the  legs  necessarily 
assume  their  proper  position  of  themselves.  Additional  legs  or  supports 
may  be  jointed  to  the  side  pieces  at  their  extreme  ends,  the  joints  being 
also  on  the  vertical  flange  of  the  side  piece.  The  improvement  in  the 
comer  joint  of  the  bed-frame  consists  in  turning  in  the  vertical  flange  of 
one  of  the  frame  pieces,  for  the  purpose  of  fixing  to  the  turned-in  portion 
a  dovetail  wedge,  arranged  to  fit  into  a  corresponding  socket  fixed  to  the 
vertical  flange  of  the  other  frame  piece.  The  cross  end  pieces  of  the 
bedstead  frame  may  each  be  connected  to  one  of  the  longitudinal  side 
pieces  by  a  rule  joint  upon  their  horizontal  flanges,  so  as  to  lie  alongside 
the  longitudinal  pieces  when  folded  up.     The  material  employed  in  the 


manufacture  of  mattresses  and  bedding,  is  a  felted  or  milled  woollen 
fabric,  such  as  "kersey,"  or  printers'  felted  cloth,  which  is  to  be  adopted 
in  place  of  the  fabrics  hitherto  used  for  this  purpose.  The  support  for 
the  bedding  may  be  secured  to  projecting  catches  or  buttons  upon  the 
frame  pieces,  being  formed  with  eyelet  holes  to  correspond  to  such  catches 
or  buttons,  or  the  connection  may  be  effected  by  means  of  S-shaped 
hooks. 

Fig.  1  of  our  engravings  is  a  side  elevation  of  a  portable  bedstead,  con 
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Fig.  4. 


Fig.  2. 


strueted  according  to  the  improved  system.  Fig.  2  is  a  plan,  looking  on 
the  under  side  of  the  improved  wedge-and-socket  corner  joint.  Fig.  3  is 
an  end  view  of  the  turned-in  flange,  with  the  dovetail  wedge  fixed  there- 
to ;  and  fig.  4  is  an  inside  view  of  the  end  of  the  frame  piece,  to  which 
the  socket  piece  or  pieces  are  fixed.  The  bedstead  frame  is  made  of 
angle-iron,  and  the  longitudinal  sides  are  in  two  pieces,  a,  connected  by 
a  flat  rule  joint,  b,  at  the  centre,  the  joint  being  upon  the  vertical  flange 
of  the  angle-iron.  Supports  or  legs,  c,  are  jointed  at  d  to  the  vertical 
flanges,  a,  of  the  frames,  inside  which  flanges  they  are  arranged  to  lie 
when  folded  together.  The  joints,  r>,  are  each  a  short  distance  from  the 
centre  joint,  b,  of  the  frames,  a;  and  the  legs,  c,  are  jointed  together 
either  at  their  extremities,  as  at  e,  in  which  case  a  flat  rule  joint  is  used, 
or  they  are  jointed  together  at  some  intermediate  point  in  their  length, 
the  legs  being  crossed  over  each  other,  and  connected  by  a  plain  rivet  or 
other  suitable  joint.  The  end  pieces  and  supports  of  the  bedstead  may 
be  constructed  according  to  any  of  Mr.  Blair's  previous  plans,  already 
referred  to.  In  cases  where  the  bedstead  is  not  required  to  stand  very 
high,  the  legs,  c,  may  be  made  short,  their  points  of  connection  with  the 
frame  pieces,  a,  being  brought  nearer  to  the  centre  joint,  b.  The  legs  thus 
arranged  will  take  up  less  space  along  the  flanges,  a,  when  folded  down 
upon  them,  and  room  will  be  left  for  additional  legs,  as  indicated  in 
dotted  lines  at  i.  These  legs,  i,  are  to  be  jointed  to  the  vertical  flanges, 
a,  of  the  side  pieces  at  their  extreme  ends,  and  are  to  be  of  sufficient 
length  to  stand  at  an  angle,  as  shown  at  J,  when  the  bedstead  is  erected, 
whilst,  to  prevent  their  turning  outwards  too  far,  they  have  shoulders 
formed  upon  them  at  k,  so  as  to  abut  against  the  turned-in  flange  at  the 
end  of  the  frame  piece,  A.  In  forming  the  corner  joint,  the  end  of  the 
vertical  flange,  a,  of  the  frame  piece  is  turned  in  as  at  l,  in  figs.  2  and  3. 
Upon  the  turned-in  flange,  l,  is  screwed  or  otherwise  fixed  a  dovetail 
wedge,  m,  with  the  narrow  end  downwards,  this  wedge  being  arranged 
to  fit  into  a  socket  upon  the  other  frame  piece,  N,  to  which  the  frame 
piece,  a,  is  to  be  joined.  The  vertical  flange,  o,  of  the  frame  piece,  n, 
projects  beyond  the  top  flange,  the  part  projecting  being  covered  by  the 
overlapping  end  of  the  top  flange,  p,  of  the  frame  piece,  A.  The  socket 
is  formed  by  two  suitably-shaped  projections,  q,  screwed  or  otherwise 
fixed  upon  the  inside  of  the  vertical  flange,  o,  the  space,  r,  between  the 
pieces,  q,  forming  the  socket,  and  being  of  a  dovetail-wedge  shape,  with 
the  narrower  end  downwards,  to  correspond  to  the  shape  and  position  of 
the  wedge,  M.  This  arrangement  forms  a  good  solid  joint,  and  it  is  gene- 
rally preferable  to  place  the  socket  upon  the  end  cross  piece  of  the  frame, 
the  wedge  being  fixed  upon  the  longitudinal  side  pieces;  but  in  some 
cases  it  will  be  better  to  have  the  socket  on  the  side  piece,  and  the  wedge 
on  the  cross  piece,  as,  for  example,  when  the  side  pieces  are  provided 
with  additional  legs  at  their  extremities,  and  the  cross  pieces  may  con- 
sequently be  without  other  suppoit. 


RAILWAY   AXLE-BOXES   AND    BEARING-SPRINGS. 

A.  Dixon,  Smetlmick. — Patent  dated  Feb.  21,  1854. 

In  turning  his  attention  to  the  rolling  stock  of  railways,  Mr.  Dixon 
has  sought  to  improve  two  important  details,  his  labours  resulting  in  the 
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production  of  a  novel  form  of  axle-box,  together  with  a  new  construction 
of  bearing-spring,  which  may  be  used  in  combination  with  each  other, 
or  either  of  them  may  be  used  in  combination  with  bearing-springs  or  axle- 


boxes  of  the  ordinary  construction.  The  main  improvement  in  axle-boxes 
consists  in  dividing  the  bearing  surface  of  the  brass  or  metal  step  into  three 
or  more  distinct  portions,  one  such  portion,  or  strip,  being  directly  over 
the  axial  line  of  the  journal;  whilst  the  other  two  are  disposed  so  as  to 

Fig.  3. 


embrace  the  lower  portion  of  the  journal,  each  being  set  at  an  angle  of 
about  100  degrees  with  the  top  brass.  In  this  way  the  journal  is  embraced 
closely  by  three  narrow  strips  or  ribs  of  metal,  running  the  entire  length  of 
the  bearing;  the  upper  strip  being  permanently  set  in  the  axle-box,  whilst 


the  two  lower  ones  are  adjustable  by  screws,  or  otherwise,  as  the  top 
piece  wears.  This  arrangement  insures  the  complete  contact  of  the 
lubricating  matter  with  the  rubbing  surfaces,  and  prevents  the  usual 
disagreeable  shake  and  rattle  of  the  bear- 
ings. 

A  second  improvement  consists  in  sup- 
plying the  grease  by  means  of  a  drawer, 
fitted  with  a  self-acting  stamper  or  presser, 
for  squeezing  the  lubricating  matter  against 
the  journal  surface.  The  presser  is  set  on 
a  hinge,  and  when  the  drawer  is  pulled  out, 
the  presser  opens  upwards  by  the  action ; 
whilst,  on  the  return  of  the  drawer,  the 
reverse  movement  occurs,  and  the  grease  is 
thus  pressed  down  to  the  rubbing  surfaces. 
The  improved  bearing-spring  is  com- 
posed of  one  or  more  metal  cylinders, 
arranged  with  one  or  more  upper  chambers, 
for  the  retention  of  air  and  water,  or  either 
of  them,  as  well  as  one  or  more  lower 
chambers,  for  a  similar  purpose ;  both 
chambers  having  pistons,  or  rams,  fitted  to 
them,  for  the  purpose  of  receiving  the 
spring  pressure  of  the  retained  water  and 
air,  and  conveying  such  pressure  to  the 
axle-boxes. 

Fig.  1  of  our  engravings  is  a  front  eleva- 
tion, and  fig.  2  is  a  transverse  vertical  sec- 
tion, of  the  improved  axle-box  and  bearing- 
spring,  representing  them  as  combined. 
Fig.  3  is  a  vertical  section  of  the  axle-box 
detached,  and  drawn  to  an  enlarged  scale, 
the  section  being  taken  across  the  axle 
journal.  The  axle-box  is  an  iron  casting,  A, 
formed  with  a  large  central  cavity  for  the 
axle  journal,  e.  In  the  top  of  the  cavity  is 
a  socket  for  a  fixed  bearing  brass,  c,  form- 
ing one  of  three  brasses,  with  which  the 
journal  is  provided ;  the  other  two,  d,  being 
arranged  to  slide  in  recesses,  e,  cast  in 
the  lower  sides  of  the  axle-box  cavity. 
The  brasses,  D,  bear  upon  the  axle,  e, 
on  opposite  sides,  and  in  directions 
making  angles  of  about  100  degrees 
with  the  top  brass,  c.  All  three  brasses  bear  upon  the  axle  through- 
out the  entire  length  of  the  journal,  and  the  lower  ones,  D,  are 
formed  with  end  flanges  at  their  backs,  which  give  them  a  more 
extended  bearing  upon  the  sides  of  the  recesses,  E.  The  top  brass,  c, 
is  immoveable,  but  the  lower  brasses,  d,  are  each  adjusted  against  the 
axle  journal  by  a  pair  of  screws,  G,  working  in  a  wrought-iron  plate,  h, 
which  abuts  against  the  end  of  the  recess,  E,  and  acting  upon  a  wrought- 
iron  plate,  i,  fitted  to  the  back  of  the  brass.  The  front  plate  and  under- 
cover are  cast  in  a  single  piece,  j,  and  are  bolted  to  the  axle-box.  The 
lubricating  matter  has  access  to  the  axle  journal  on  each  side  of  the  top 
brass,  c,  and  between  this  brass  and  each  of  the  lower  brasses,  d.  It 
descends  through  two  side  channels,  k,  from  a  species  of  drawer,  l,  in 
which  it  is  primarily  deposited,  the  bottom  of  the  drawer  being  perforated 
for  the  passage  downwards  of  the  lubricating  matter.  The  drawer,  l,  is 
placed  in  a  cavity  formed  for  it  in  the  top  of  the  axle-box;  and  it  is 
provided  with  a  handle,  m,  by  means  of  which  it  is  drawn  out  when 
necessary  to  be  supplied  with  lubricating  matter.  Inside  the  drawer,  l, 
is  a  species  of  flap  or  presser,  n,  which  turns  on  a  hinge,  o,  near  the  back 
of  the  drawer,  and  which  is  provided  with  a  leaf,  or  catch  piece,  p.  On 
the  drawer  being  pulled  outwards,  this  leaf,  p,  comes  in  contact  with  a 
pin,  q,  on  the  inside  of  the  cavity  near  its  mouth ;  and  this  causes  the 
flap,  n,  to  turn  up,  so  that  the  lubricating  matter  can  be  introduced 
beneath  it,  the  pin,  Q,  also  serving  to  prevent  the  drawer  from  being 
drawn  out  too  far.  On  pushing  the  drawer,  l,  back  into  its  recess,  the 
flap,  n,  is  forcibly  closed,  and  presses  the  lubricating  matter  through 
the  perforated  bottom  of  the  drawer,  whence  it  finds  its  way  by  the 
channels,  k,  to  the  axle  journal,  n.  The  axle-box,  a,  is  formed  with  an 
annular  groove  round  the  journal  hole  at  the  back,  into  which  groove  a 
caoutchouc  washer,  r,  is  fitted,  to  prevent  the  entrance  into  the  axle-box 
of  grit,  or  other  injurious  matters.  The  caoutchouc  washer,  r,  is  held 
in  position  by  a  spiral  spring,  s,  upon  the  axle,  and  acting  between  a  pair 
of  wrought-iron  washers,  t,  one  against  the  boss,  u,  of  the  wheel,  and  the 
other  against  the  caoutchouc  washer,  r.  The  axle-box,  A,  is  cast  with 
the  usual  lateral  groove  flanges,  v,  to  slide  upon  the  horn  plates  of  the 
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framing  as  ordinarily  used,  or  upon  the  vertical  guide-bars,  w,  according 
to  the  arrangement  represented.  A  socket,  x,  for  the  bearing-spring, 
is  also  cast  in  the  top  of  the  axle-box,  a,  this  socket  being  of  such  a  form 
as  to  suit  the  particular  kind  of  bearing-spring  adopted. 

The  spring-bearing  apparatus  consists  of  two  cast-iron  cylinders,  a,  b, 
bolted  together,  and  cast  with  suitable  flanges,  c,  by  which  they  are 
bolted  to  the  timbers,  d,  of  the  carriage  framing.  The  upper  cylinder,  a. 
is  of  a  smaller  capacity  than  the  lower  one,  6.  The  two  cylinders  are 
provided  with  rams,  e,  f,  which  are  held  together  by  a  T-headed  bolt,  g, 
passing  through  their  centres;  and  the  lower  end  of  the  lower  ram,  f, 
rests  in  the  socket,  x,  of  the  axle-box  beneath.  A  washer,  h,  of  leather, 
or  other  suitable  material,  is  held  between  the  two  rams,  e,  f,  and  is 
entered  into  the  joint  between  the  two  cylinders.  It  is  intended  to  fill 
the  space  above  the  washer,  h,  in  the  large  cylinder,  6,  with  water  or 
compressed  air,  which  is  to  be  introduced  by  means  of  a  force-pump,  an 
aperture,  i,  being  formed  for  this  purpose  in  the  side  of  the  cylinder.  In 
front  of  the  aperture,  i,  is  a  recess,  into  which  is  screwed  a  mouth-and- 
valve  piece,  j.  This  mouth-piece  is  made  tubular,  to  receive  the  pipe,  h, 
of  the  force-pump,  which  pipe,  having  a  flange  on  its  extreme  end,  is 
firmly  held  in  the  mouth-piece,  j,  by  means  of  the  tubular  screw,  I.  The 
inner  end  of  the  mouth-piece,  j,  is  turned  conically,  so  as  to  close  the 
aperture,  i,  when  screwed  up,  a  communication  being  formed  at  other 
times  with  the  pipe,  k,  by  lateral  openings  near  the  inner  end  of  the 
mouth-piece,  j. 


MOULDS  FOR  CASTING  METAL. 

J.  Jobson,  Litchurch. — Patent  dated  October  2,  1852. 

These  improvements  are  chiefly  applicable,  with  economy,  in  cases 
where  large  quantities  of  castings  have  to  be  made  from  a  single  pattern, 
as  after  the  preliminary  processes  have  been  gone  through,  much  less  time 
is  occupied  in  forming  the  moulds,  whilst  this  operation  can  be  performed 
by  labourers  with  comparatively  little  skill.  The  invention  consists  in 
constructing  ramming  blocks,  upon  which  the  sand  moulds  are  formed, 
each  portion  of  the  mould  being  rammed  separately  upon  its  own  block. 
Fig.  1  of  our  engravings  represents  a  sand  mould  in  vertical  section, 
with  the  pattern  or  casting,  a,  in  it;  b  being  the  upper,  and  c  the  lower 
portion  of  the  mould.  Instead  of  forming  the  two  portions  of  the  mould 
in  the  usual  way,  a  block,  d,  fig.  2,  is  formed,  upon  which  to  ram  the 
portion,  b,  of  the  mould,  whilst  the  portion,  c,  is  rammed  upon  a  block, 
E,  fig.  3,  this  being  inverted  for  the  purpose.     In  forming  the  blocks  d 

Fig. 1.  Fig.  2. 
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Fig.  3. 

and  e,  plaster  of  Paris  casts  are  made  of  the  exact  form  of  the  portions, 
B,  c,  of  the  mould,  the  manipulation  being  the  same  as  in  the  ordinary 
mode  of  forming  sand  moulds.  These  casts  are  termed  "  waste  blocks," 
being  merely  used  as  moulds  for  forming  the  casts,  d  and  e,  for  the  ram- 
ming blocks,  after  which  they  may  be  destroyed.  In  forming  the  blocks 
d  and  E,  the  pattern,  a,  may  either  be  left  in  the  waste  blocks  or  not. 
In  the  former  case  it  will  require  to  be  fixed  upon  the  ramming  blocks 
when  the  sand  mould  is  being  formed,  and  this  is  done  when  a  metal 
pattern  is  used,  and  it  is  wished  to  produce  a  superior  surface  upon  the 
mould.  In  the  latter  case,  the  ramming  blocks,  d,  e,  will  have  portions 
corresponding  to  the  pattern,  as  indicated  in  dotted  lines,  and,  in  ram- 
ming the  sand  upon  them,  the  internal  space  for  the  casting  will  be 
formed  just  as  if  the  pattern  had  been  there.  Or,  instead  of  either  of 
these  plans,  one  portion  of  the  sand  mould  may  be  rammed  upon  the 
actual  pattern,  the  other  portion— corresponding  to  the  back  of  the  cast- 
ing, for  example — being  formed  upon  the  ramming  block  alone.  If  an 
objectionable  amount  of  "  fin"  is  found  upon  the  first  casting,  this  can 
be  avoided  in  the  succeeding  ones  by  slightly  paring  the  "  parting"  sur- 
face of  the  ramming  block  at  the  parts  where  the  fin  occurs.  In  the 
ramming  box  for  the  top  box,  a  small  hollow  is  imprinted  for  resting  the 
gate  plug,  so  that  the  gate  is  certain  to  be  formed  in  the  right  place, 
without  any  care  on  the  part  of  the  moulder. 


REVIEWS  OP  NEW  BOOKS. 


Lessons  on  the  Phenomena  of  Industrial  Life,  and  the  Conditions  op 
Industrial  Success.  Edited  by  the  Rev.  Richard  Dawes,  M.A.,  Dean 
of  Hereford.     London:  Groombridge  &  Sons.     1854. 

In  the  singular  will  of  Sir  William  Petty,  the  principal  pecuniary 
founder  of  the  Lansdowne  family,  is  a  statement,  showing  how  he 
amused  his  little  leisure  with  the  study  of  "  Political  Arithmetic." 
That  a  man  could  have  any  leisure  for  any  study  beyond  his  immediate 
pursuit  is  to  be  wondered  at  in  his  case,  when  he  informs  us,  in  the  same 
document,  that  from  forty  pounds,  the  capital  which  he  possessed  on  first 
going  abroad  at  an  early  age,  he  had  accumulated,  at  the  making  of  his 
will,  about  forty  thousand  pounds  per  annum.  His  enormous  gains 
justified  his  fear  of  being  considered  as  having  obtained  them  otherwise 
than  honestly ;  and  in  this  document,  which  he  himself  prepared,  he  tells 
the  story  of  how  his  wealth  gradually  increased.  It  is  clear  the  study 
of  political  arithmetic  had  been  a  valuable  one  to  him  ;  and,  in  the  history 
of  all  such  students,  we  know  of  none  to  whom  we  can  point  as  so  perfect 
an  example  of  the  benefit  attaching  to  the  study  when  practically  carried 
out.  But  what  a  strange  name  to  give  to  the  science  of  social  life !  It 
would  seem  as  if  some  portion  of  the  mantle  of  Pythagoras  had  fallen  upon 
the  person  who  first  distinguished  this  particular  science  by  the  parti- 
cular name  of  political  arithmetic.  They  who  attempted  to  improve 
upon  it  in  after  years,  by  calling  it  political  economy — a  name,  as  yet 
even,  far  too  little  exploded — did  not  quite  hit  upon  the  right  word;  and 
perhaps  for  that  new  one,  "  Sociology,"  which  is  becoming  prevalent,  a 
few  short  years  may  find  some  other  more  significative  substitute. 
However — and  by  whatever  name  it  may  be  called — here  it  is  now,  estab- 
lished as  the  primest  science  of  mankind,  so  universally  acknowledged  in 
all  civilized  countries,  especially  the  free,  as  to  have  been  in  our  own  land, 
for  several  years,  taught  in  many  of  the  lower  schools,  and,  at  this 
moment,  about  to  become  a  part  of  elementary  education  in  all  scholastic 
establishments.  There  cannot  be  one  veto  against  this,  when  we  reflect 
that  the  splendour  and  greatness  of  states  is  but  one  of  the  many  good 
results  of  the  honest  and  intelligent  industry  of  their  citizens.  To  exhibit 
to  the  youthful  mind  the  true  causes  of  general  or  particular  indigence  or 
wealth,  prosperity  and  adversity,  is  toTeach  it  to  become  valuable  to  the 
community  at  large,  as  well  as  honourable  to  itself;  and  if  well  in- 
structed, literally  not  one  step  can  be  taken  in  common  life,  but  it  may 
con  the  lesson  it  has  received,  over  and  over  again,  in  the  pages  of  actual 
life  before  its  eye.  The  man  cannot  walk  forth  into  the  world,  he  cannot 
go  into  his  own  neighbourhood,  he  can  scarcely  even  coolly  stand  at  his 
own  door,  and  be  unobservant  of  the  visible  differences  between  industry 
and  idleness,  between  virtue  and  vice,  between  carefulness  and  prodi- 
gality. He  has  learnt — which  is  the  great  point — to  reason  upon  the 
common  facts  occurring  daily  around  bim,  to  draw  conclusions,  and  to 
act  upon  them,  favourable  to  the  beneficial  enjoyment,  by  himself  and 
his  fellows,  of  the  most  refined  pleasures  which  this  world  affords. 
And  although  he  may  not  be  in  circumstances  to  profit  so  largely,  in  a 
pecuniary  point  of  view,  as  the  worthy  Baronet  to  whom  we  have 
referred,  it  may  well  be  that,  in  taking  stock  of  life,  he  will  have  as 
much  reason  for  complacency. 

Next  to  getting  the  principles  of  sociology  fairly  set  before  the  thought 
of  the  youthful  members  of  the  community,  is  the  means  of  enabling  the 
elder  branches,  whose  early  training  has  not  been  so  much  cared  for,  to 
attain  to  competent  knowledge  on  the  subject.  The  subject  itself,  to 
any  extent,  has  been  almost  exclusively  the  study  of  those  individuals 
only  who  form  members  of  the  legislative  body ;  and  the  books  written 
upon  it  have  been  so  unwieldy  and  expensive,  in  addition  to  their  barren 
and  uninteresting  mode  of  treatment,  that  the  poor  man,  as  well  as  the 
rich,  has  been  greatly  debarred  the  pleasure  of  cultivating  some  acquaint- 
ance with  it.  A  good  short  elementary  treatise,  clearly  written,  and  by 
competent  authority,  has  hitherto  been  a  desideratum;  and  we  cordially 
welcome  the  little  inexpensive  volume  which  we  now  have  before  us. 

Dean  Dawes  has  gathered  many  laurels  around  his  brow  for  what  he 
has  already  done  in  the  good  cause  of  national  education.  The  editorship 
of  the  pages  before  us  has  been  his  last  public  contribution ;  and  we 
heartily  congratulate  him  upon  the  success  with  which  his  task  has 
been  accomplished.  To  have  done  anything  on  a  subject  so  vast,  is  to 
have  done  a  great  deal ;  but  to  stand  alone  as  a  familiar  exponent  of  the 
whole,  merits  the  gratitude  of  every  learner.  We  do  not  know  any  work 
which  so  clearly  places  before  the  mind  of  the  humblest  student  those 
leading  facts  which  may  enable  him  to  give  some  rational  opinion  upon 
the  leading  events  of  the  day,  and  we  strongly  recommend  it  to  the 
perusal  of  all  who  may  feel  interested  in  the  subject-matter 

There  is  a  total  want  of  one-sidedness  about  the  book,  which  in  itself 
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stands  forth  as  a  voucher  for  the  accuracy  of  its  more  general  statements ; 
and  when  we  reflect  how  difficult  it  is  for  a  writer  on  any  point  of  policy 
to  preserve  himself  from  using  his  materials  as  cudgels  in  favour  of  some 
one  party,  we  must  confess  the  author  of  the  pages  under  review  is  entitled 
to  great  credit  and  confidence. 

The  subjects  treated  of  are  as  follow : — Industry ;  Knowledge  and 
Skill;  Economy;  Wealth;  Capital;  Property;  Wages;  Profit;  Rent; 
Division  of  Labour  and  Interchange ;  Value ;  Measure  and  Weights ; 
Money ;  Precious  Metals ;  Credit  and  Bills  of  Exchange ;  Banking;  Rates 
of  Exchange;  Paper  Money;  Insurance;  Price;  Interest  and  Annuities; 
Industrial  Progress ;  Emigration ;  Base  Money ;  Restrictions ;  Industrial 
Derangement;  Combinations,  Strikes,  and  Lock-outs ;  Taxation ;  Indirect 
Taxes;  Direct  Taxes;  and  Property  vacant  by  Death. 

It  will  be  seen  that  this  list  of  topics  is  tolerably  comprehensive,  as  it 
will  readily  be  acknowledged  that  some  good  and  enduring  teachings 
npon  them  must  be  beneficial. 

We  had  marked  many  passages  for  extract,  to  show  the  writer's  style, 
as  well  as  his  manner  of  elucidation.  We  must,  however,  content  our- 
selves with  only  one  or  two. 

After  noticing  some  of  the  benefits  resulting  from  the  application  of 
knowledge  and  skill  to  farming  operations,  the  author  observes — "  We 
want  our  wheat  transformed  into  palatable  food,"  and  goes  on  to  say — 

"  Knowledge  aids  industry  to  a  mill,  the  revolving  stone  in  which  is  moved  by  water, 
wind,  or  steam.  The  wheat  is  ground,  the  flour  is  separated  from  the  bran,  and  the 
baker,  with  his  oven,  completes  the  work.  We  want  our  wool  and  flax  transformed  into 
garments.  Again,  knowledge  and  skill  enable  industry  to  apply  the  motive  power  of 
steam  to  the  processes  of  spinning  and  weaving,  preparatory  to  the  labour  of  the  tailor 
and  sempstress.  In  like  manner,  we  may  follow  the  skins  of  the  various  animals 
slaughtered  for  food  to  the  taimers  and  curriers,  who,  respectively  armed  with  their 
spe*"Ml  knowledge  and  skill,  hand  over  to  the  shoe  and  harness  maker  the  material  on 
which  their  intelligent  and  skilful  labour  is  to  be  exercised. 

"  There  is  other  raw  material  besides  what  comes  from  the  farm.  There  is  the  produce 
of  the  mines,  and  of  the  clay-fields  and  sand-beds:  of  mines,  that  would  be  inaccessible, 
if  the  power  of  steam  could  not  be  brought  to  drain  them;  of  stiff  fields  and  sandy  wastes, 
which  would  be  despised,  but  for  the  knowledge  and  skill  that  are  able  to  convert  clay 
and  sand  into  earthenware  and  glass.  Many  of  the  articles  of  dress  and  furniture,  in 
daily  use,  are  made  from  materials  which  are  only  to  be  found  far  apart  from  one  another, 
and  which,  accordingly,  must  be  brought  together.  Wind  and  steam,  again,  lend  their 
powers,  under  the  guidance  and  control  of  knowledge  and  skill,  to  bring  this  about,  by 
moving  our  ships  and  railway  trucks.  There  are  difficulties  to  be  overcome,  in  order  to 
make  materials  unite  after  they  have  been  brought  together.  The  chemist  and  electri- 
cian come  to  the  rescue.  The  researches  and  experiments  made  in  their  studies  and 
laboratories  have  shown  where  union  can,  and  where  it  cannot,  be  effected,  and  the  com- 
bining proportions  of  different  materials.  Finally,  the  magnetic  needles  communicate 
the  wants,  and  transmit  the  information,  without  which  success  would  be  deferred,  or 
might  even  be  prevented." 

Treating  on  the  great  question  of  wages,  the  author  has  some  very 
judicious  remarks  upon  the  training  necessary  to  obtain  the  higher  rate 
of  wages.     In  reference  to  this  he  observes — 

"  The  happy  choice  of  an  employer  is  specially  important  to  those  who  are  about  to 
enter  on  their  industrial  career.  They  have  to  earn  not  only  wages,  but  character;  and 
how  can  they  be  more  favourably  circumstanced  for  the  purpose,  than  to  be  under  the 
industrial  discipline  of  a  master  who  can  give  them,  in  its  most  perfect  form,  all  that 
help  which  so  greatly  promotes  personal  effort  to  acquire,  and  perfect  industrial  know- 
ledge and  skiil,  and  to  fall  into  and  observe  those  rules  of  industrial  conduct  which  lead 
to  increasing  usefulness  and  advancing  wages? 

'-  What  encouraging  and  improving  thoughts  must  be  suggested,  by  the  contemplation 
of  these  truths,  to  the  still  younger  members  of  society,  whose  tender  years  disqualify 
them  for  the  actual  work  of  industrial  life?  Parents  and  other  guardians  of  childhood, 
desirous  of  doing  their  duty  by  those  whose  future  well-being  may  almost  be  said  to  be 
in  their  keeping,  must  also  be  alive  to  these  truths.  Although  the  unfledged  applicant 
for  wagea  can  have  no  industrial  character  to  refer  to,  some  proofs  of  capacity  for  and 
promise  of  future  usefulness  will  be  expected.  His  deportment  will  prepossess  or  preju- 
dice; then  come  some  simple  tests  of  his  readiness  and  acquirements;  and  careful 
employers,  such  employers  as  it  will  be  best  for  him  to  serve,  will  not  omit  to  survey  the 
parental  home,  and  to  inquire  concerning  the  school  conduct.  .... 

"  In  industrial  life,  as  elsewhere,  the  influence  of  family  and  friends  in  securing  employ- 
ment, especially  for  the  young,  is  not  to  be  lost  sight  of.  If  care  be  taken  to  fit  the 
favoured  individual  for  the  industrial  position  prepared  for  him,  he  will  have  cause  to 
rejoice  at  the  influence  thus  exerted  in  his  behalf.  But  if  he  be  thrust  into  a  position  for 
which  he  is  unprepared  and  disqualified,  he  may  have  reason  to  bewail  the  blind 
favouritism  which,  instead  of  placing  wealth  and  respectability  within  his  reach,  only 
exposes  him  to  ruin  and  disgrace.  Amid  all  the  examples  of  industrial  success  and 
failure  on  record,  many  of  the  former  are  of  individuals  who  had  nought  to  rely  upon  at 
starting  save  their  own  qualifications;  and  of  the  latter,  many  are  of  individuals  who, 
through  the  favour,  as  it  is  called,  of  family  connections,  have  had  capital  intrusted  to 
them  which  they  were  incompetent  to  direct,  and  duties  committed  to  them,  for  the  per- 
formance of  which  they  were  wholly  unprepared.         

u  Whence  are  the  resources  for  improving  the  industrial  education  of  the  young  to  be 
obtained,  and  what  is  the  least,  with  the  very  best  application  of  them,  that  can  be  made 
to  snffice  for  the  intended  purpose  ?  There  are  no  resources  except  those  that  are  supplied 
by  the  adult  portion  of  the  people.  Whatever  the  age  may  be  up  to  which  industrial 
labour,  not  specially  adapted  to  training,  would  be  detrimental  to  the  development  of 
future  capability,  during  that  time  the  adult  portion  of  the  people  must  provide,  not  only 
for  themselves,  but  for  the  children  besides.  The  adequate  performance  of  this  duty, 
which  may  be  called  the  parental  duty,  must,  then,  be  considered  one  of  the  conditions  on 
which  the  possibility  of  sufficient  average  wages  depends. 

M  By  whatever  organization  society  may,  eventually,  resolve  to  take  security  for  the 
general  and  efficient  industrial  education  of  the  young,  this  duty  of  all  the  adults  collec- 
tively, towards  all  the  children  collectively,  must  not  be  lost  sight  of.  No  substitute  is  to 
be  found  for  it.  Compelled  as  we  are  to  look  to  education  for  the  general  prevalence  of 
the  industrial  qnalities  upon  which  depend  sufficient  wages,  both  individual  and  average, 
we  are  no  less  compelled  to  look  to  parental  forethought,  to  supply  the  means  through 
which  alone  education  can  be  adequately  provided." 

We  would  especially  recommend  to  the  reader's  attention  the  writer's 
original  and  very  just  observations  in  the  Lesson  on  the  Division  of 
No,  79.~Vol.  VII. 


Labour  and  Interchange,  and  in  that  on  Paper  Money  ;  and  to  the  great 
distinction  which  he  very  happily  makes  between  capital  and  money, 
which  are  so  frequently  confounded  together  in  the  best  works  on  the 
subject.  The  Lesson  on  Industrial  Progress  is  entitled  to  attention. 
But  we  must  conclude  this  lengthened  notice. 


A  Treatise  on  Algebra,  in  Theory  and  Practice,  for  the  Use  of  the 
Irish  National  Schools.  By  the  Rev.  J.  W.  M'Gauley.  Dublin : 
A.  Thorn  &  Sons.     1854.     Pp.  258. 

This  is  one  of  the  most  recently  published  works  written  for  the  use 
of  the  Irish  National  Schools.  The  previously  issued  books  have  been 
excellently  adapted  for  the  purposes  of  education,  and  they  have  all  the 
merit  of  lowness  of  price.  We  have  not  seen  Professor  M'Gauley's 
Treatise  on  Arithmetic ;  but  the  Treatise  on  Algebra,  now  before  us,  we 
have  examined  sufficiently,  to  enable  us  to  say  that  it  is  one  of  the  best 
introductory  books  which  we  have  taken  under  our  notice.  It  is  a  plain 
and  practical  treatise.  The  rules  and  formula;  are  clearly  expressed  in 
a  compact  shape;  and,  as  far  as  it  goes,  the  work  is  complete.  We 
have  no  doubt  it  will  be  found  of  great  use  in  Irish  schools,  and  we 
think  it  well  deserves  to  be  introduced  into  English  schools.  We  should 
have  no  hesitation  in  placing  it  in  the  hands  of  a  private  student  of  ordi- 
nary capacity,  who  had  made  himself  master  of  the  chief  rules  of  arith- 
metic, with  their  reasons.  Of  late  years  a  great  change  has  taken  place 
in  school-books.  Formerly,  dry  rules  were  placed  before  the  student 
without  explanation,  but  now  the  reasons  are  given  him  too.  Which  is 
the  system  to  be  followed,  we  need  not  say. 


The  Dublin  MosTnLY  Journal  of  Industrial  Progress.     Edited  by 
W.  K.  Sullivan.     Dublin :  Kelly. 

We  are  glad  to  see  this  periodical  continuing  its  useful  course.  The 
September  number  contains  the  first  part  of  Mr.  Hennessy's  Notes  on 
the  Inland  Navigation  of  Ireland;  an  article  on  Public  Baths  and  Wash- 
houses  ;  and  a  quantity  of  excerpts  from  foreign  periodicals  relating  to 
useful  inventions. 


The  Calculator's  Constant  Companion  for  Practical  Men,  Machin- 
ist's, Mechanics,  and  Engineers.  By  Oliver  Byrne.  Philadelphia: 
J.  W.  Moore. 

This  little  book  contains  a  table,  which  the  author  avers  is  only 
second  to  a  table  of  logarithms  as  a  mental  labour-saving  machine.  By 
the  use  of  this  table,  he  states  that  he  was  able,  during  the  last  twenty 
years,  to  make  more  calculations  than  any  one  man  that  has  gone  before 
him.  It  is  something  to  have  at  least  one  good  opinion  in  favour  of  a 
new  book.  To  us  the  author's  system  is  unintelligible,  and  his  book 
abounds  with  misprints.  Persons  wishing  to  have  assistance  in  their 
calculations  are  advised  to  procure  one  of  our  own  numerous  works  on 
the  subject,  rather  than  to  lay  out  their  money  upon  this.  A  man  may 
be  an  excellent  calculator,  and  yet  his  mode  of  working  be  nought,  as 
regards  general  application. 

CORRESPONDENCE. 


CHEAP  ILLUMINATING  GAS. 

Not  many  years  ago,  public  interest  was  strongly  aroused  in  the 
British  metropolis  as  to  the  Gas  question,  on  the  formation  of  a  new  com- 
pany, which  proposed  at  once  to  reduce  the  price  of  that  article  from 
eight  shillings  to  four  shillings  per  1,000  cubic  feet,  stipulating,  at  the 
same  time,  to  make  a  further  reduction  to  three  shillings  per  1,000  cubic 
feet  on  acquiring  a  stated  number  of  consumers  as  customers.  This 
company  at  length  accomplished  their  object,  so  far  as  obtaining  an  Act 
of  Parliament,  notwithstanding  the  combined  opposition  and  hostility  of 
the  old  companies,  which  in  some  instances  amounted  to  the  use  of  brute 
force.  Within  six  months  after  deciding  and  arranging  their  project, 
they  were  fully  and  efficiently  at  work ;  and  at  a  meeting  of  the  board 
of  directors  within  another  six  months,  having  fully  made  good  their 
pledges,  and  satisfactorily  carried  out  their  scheme,  the  announcement 
was  made  of  a  dividend  of  six  per  cent,  per  annum  on  the  proprietors' 
capital.  In  this  communication,  my  aim  is  to  bring  before  the  public  of 
this  country  the  justice,  the  importance,  and  the  practicability  of  a 
further  reduction  in  the  price  of  gas  from  four  shillings  or  three  shillings 
per  1,000  cubic  feet,  to  sixpence  per  1,000  cubic  feet;  and  by  proper 
management,  and  the  adoption  of  an  improved  system  of  manipulation 
in  the  chemical  products,  exclusive  of  the  carburetted  hydrogen  gas  in  a 


162 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


state  of  purity  (the  greater  the  purity  of  the  gas,  the  greater  the  value  of 
the  other  products  from  the  combustion  of  coal),  the  possibility  of  even 
making  them  yield  a  very  handsome  profit  to  the  maker,  by  making  the  gas 
a  free  boon  to  the  community.  As  illustrative  of  my  theory,  I  submit  the 
following  facts : — In  the  metropolis  (1850)  the  quantity  of  pit  coal  distilled, 
or  carbonized,  for  the  production  of  illuminating  gas  was  650,000  tons  per 
annum,  which,  by  practical  calculation  and  observation,  continued  for  a 
period  of  eight  years,  I  have  ascertained,  produce  on  an  average  1 1 ,000 
cubic  feet  of  gas  per  ton,  or  an  aggregate  of  7,150,000,000,  yielding  a 
rental  at  the  old  price  of  8s.  per  1,000  cubic  feet  of  £2,860,000.  At  the 
reduced  price  the  rental  would  be  £1 ,430,000,  or  a  saving  to  the  consumers 
to  that  amount.  In  the  event  of  the  further  prospective  reduction  of  Is. 
per  1,000  cubic  feet,  the  saving  to  the  public  of  a  single  city  and  suburbs 
would  be  £1,905,000.  Not  only  will  the  public  derive  this  immense 
saving,  but  carry  out  an  improved  system  scientifically  and  efficiently, 
and  convert  the  resulting  products  from  the  carbonization  of  coal  for 
gas  in  the  best  form  ;  whilst,  after  supplying  the  present  demand  for  the 
arts  and  manufactures  of  this  kingdom,  there  would  be  created  an  un- 
limited demand  for  the  surplus.  This  surplus,  if  combined  with  the 
waste  matter  of  our  manufactories,  together  with  animal  and  vege- 
table refuse,  would  form  an  amount  of  fertilizing  elements  which,  on  being 
scientifically  applied  to  the  soil  of  this  kingdom,  would  enable  our  agri- 
culturalists to  have  more  corn  to  export  than  we  now  import;  and  I  have 
no  doubt,  that  in  a  few  years  our  soil  would  acquire  the  fertility  of  that  of 
Chaldea  previous  to  its  spoliation  and  desolation  under  Cyrus,  and  yield 
to  the  husbandman  its  two  hundredfold  of  increase,  instead  of  its  present 
yield  of  ten  or  twelvefold.  I  will  touch  on  this  subject  again  before 
concluding. 

In  the  city  of  Glasgow,  the  following  will  be  found  to  be  a  pretty  close 
approximation  to  the  actual  state  of  the  gas  question,  without  requiring 
much  modification,  being  the  result  of  experimental  calculation : — 

The  quantity  of  coal  carbonized  for  the  supply  of  Glasgow  and 
suburbs  with  illuminating  gas,  may  be  fairly  estimated  at 
200,000  tons  per  annum,  which,  at  a  cost  of  9s.  per  ton, 
amounts  to  the  sum  of £117,000     0     0 

Illuminating  gas  produced  at  the  rate  of  11,000  cubic  feet  per 
ton,  2,800,000,000,  at  the  present  market  price  of  4s.  Sd.  per 
1,000  cubic  feet,  will  yield  a  rental  of £GG7,333     6     8 

Ammoniacal  products  evolved  and  passing  with  the  gas  from  the 
retorts,  and  deposited  by  condensation  in  a  state  of  hydrosul- 
pliuret  and  carbonate  of  ammonia,  in  solution,  in  a  crude  state. 
Commercial  average  value  of  this  produce  from  1,000,000 
cubic  feet  of  gas,  30s.  Thus  2,860,000,000  at  30s.  per 
million, 4,290     0     0 

In  using  the  chlorides  or  muriates  of  metals  in  the  purification, 
the  saturated  solution  will  be  equal  to  the  production  of  one  ton 
of  sal-ammoniac  in  a  state  of  sublimation  per  million  feet, 
present  market  value  whereof  is  £55  per  ton,  or  2,800,000,000 
at  £55  per  million, 157,300     0     0 

I  estimate  the  condensation  of  smoke,  with  the  ammoniacal  liquor, 
to  amount  to  150  gallons  of  tar  per  million  feet  of  gas,  which, 
by  the  agency  of  a  cheap  commercial  article  with  a  metallic 
base,  I  have  discovered,  under  proper  conditions,  can  be  con- 
verted, by  inducing  spontaneous  combustion,  into  a  highly- 
valuable,  dry,  fertilizing  compound.  Market  value  for  agri- 
culture £8  per  ton,  420,000  gallons.  The  estimated  produce 
will  yield,  with  the  combination  aforesaid,  500  tons  at  £8,....        4,000     0     0 

I  estimate  the  resulting  carbon  or  coke,  as  fully  equal  in  value  to 
one-fourth  of  the  coal  employed  in  its  production,  say  one-fourth 
of£117,000 29,250     0     0 

Summary  of  the   foregoing   cost    of  coal    for   the   production, 

2,800',000,000  cubic  feet  of  gas 117,000     0     0 

Chemical  products,  solution  of  hydrosulphuret,  and  carbonate  of 
ammonia, £4,290     0     0 

Sublimated  sal-ammoniac, 157,300     0     0 

Prepared  tar, 4,000     0     0 

Coke  or  charcoal 29,250     0     0 

Total,  194,840     0     0 

Thus  leaving  a  balance  for  working  expenses,  management,  and 

interest  of  capital,  of ...       77,840     0     0 

Without  the  gas  rental,  or  including  the  gas  revenue,  the  gross 

amount  (or  a  gross  profit  of  740  per  cent.)  would  be 745,173     6     8 

I  estimate  that  GO  per  cent,  on  the  cost  of  coal  would  amply  pay 
the  interest  of  capital,  labour,  and  management,  which,  added 
to  the  coal  amount,  would  give 189,900     0     0 

Leaving  a  surplus  on   a  year's  working,   exclusive  of  the  gas 

revenue,  of 5^40     0     0 

This  surplus  profit  would  be  found  to  be  considerably  increased  by 
concentrating  the  seats  of  supply  as  much  as  possible,  as  where  rival 
companies  exist,  with  mains  and  the  requisite  appliances  of  supply  and 


distribution  multiplied,  and  running  parallel  with  each  other,  their  cost 
and  wear  and  tear  are  much  increased  beyond  what  is  required,  from  each 
rival  company  having  their  vehicles  of  conveyance  of  sufficient  capacity 
for  the  transmission  of  the  whole  supply. 

Pit  coal,  be  it  observed,  is  a  formation  from  the  decomposed  vegetable 
matter  of  past  ages  of  the  world,  before  man  converted  it  to  his  use ;  and 
it  becomes  us  so  to  investigate  its  properties,  that  such  an  immense  and 
exhaustless  source  of  wealth  may  not  be  lost  sight  of,  or  misapplied. 
The  inert  elements  of  the  food  of  man,  animals,  and  plants,  abounding 
in  this  our  sphere,  only  require  development  and  organization  to  sustain 
tenfold  the  present  inhabitants.  What  must  have  been  the  fertility  of 
the  soil  about  the  ancient  city  of  Babylon,  when  they  were  in  a  condition 
to  store  a  plentiful  supply  of  provisions  for  twenty  years,  during  the  siege 
under  Cyrus  ?  We  have  not  yet  succeeded  in  combining  the  elements 
of  organic  bodies  by  artificial  operations.  They  show  a  tendency  to 
pass  into  ternary  and  quaternary  compounds ;  and  even  in  the  living 
body,  products  that  have  been  organized  appear  essential  to  the  forma- 
tion of  new  ones.  Thus  vegetable  life  is  in  a  great  measure  supported 
by  the  decay  of  former  vegetables,  and  graminivorous  and  carnivorous 
animals  require  vegetable  and  animal  substances  for  their  sustenance ; 
for  although  it  be  true  that  carbon,  hydrogen,  oxygen,  and  nitrogen  are 
the  ultimate  elements  of  our  food,  we  should  soon  starve  upon  charcoal, 
and  water,  and  nitrogen,  or  upon  any  of  their  compounds  which  had  not 
already  gone  through  the  process  of  organization.  As,  therefore,  we 
cannot  so  combine  the  insulated  inorganic  elements  as  to  imitate  the 
products  of  organization,  we  are  deprived,  in  our  researches  upon  these 
forms  of  matter,  of  the  aid  of  synthetic  proof,  in  the  ordinary  acceptation 
at  least  of  that  term  ;  and  in  determining  the  nature  and  relative  pro- 
portions of  the  elements  of  organic  compounds,  we  are  limited  to  analytic 
operations ;  and  even  in  them,  numerous  difficulties  will  be  found  to  occur, 
especially  affecting  the  determination  of  the  integral  atomic  weights  of 
the  compounds,  and  the  theory  of  their  elementary  arrangements.  The 
first  attempt,  I  believe,  at  the  analysis  of  vegetable  substances,  consisted 
in  subjecting  them  to  destructive  distillation ;  and  this  method  was 
greatly  extended  by  Hales,  Priestley,  and  the  earlier  pneumatic  chemists, 
who  paid  especial  attention  to  the  gaseous  products  of  such  operations, 
which,  together  with  aqueous  and  oily  liquids,  and  a  residue  of  carbon, 
constitute  the  results  of  the  process.  Hence  the  conclusion  of  the  older 
chemists,  that  air,  oil,  water,  and  earth,  including  under  that  name  the 
carbonaceous  residue — or  caput  mortmim,  as  they  called  it- — were  the 
universal  elements  of  organic  bodies.  It  is,  however,  evident  that  most 
of  these  are  secondary  results,  that  they  are  products  of  the  operation, 
and  accordingly  their  composition  and  relative  proportions  are  liable  to 
infinite  variation,  dependent  upon  the  manner  in  which  the  distillation 
has  been  effected.  In  modern  analysis,  therefore,  this  method  is  rejected, 
or  at  least  only  adopted  where  some  general  inference  is  be  to  drawn  from 
the  nature  and  proportion  of  the  newly-produced  compounds.  Ammonia, 
for  instance,  denotes  the  presence  of  nitrogen  ;  a  large  quantity  of  oil, 
announces  excess  of  hydrogen ;  and  of  acid,  excess  of  oxygen.  The  un- 
condensed  gases  may  also  be  examined. 

Glasgow,  September,  1854.  James  Harlixc. 


ROCKET  BULLET. 

I  have  lately  made  some  practical  trials  of  a  species  of  projectile,  which 
1  have  termed  a  "  Rocket  Bullet,"  possessing  very  superior  powers  of 
range;  indeed,  it  seems  to  be  capable  of  a  longer  range  than  any  other 
known  missile.  This  result  is  arrived  at  by  preserving  the  initial  velo- 
city of  the  bullet  unimpaired,  or,  indeed,  even  adding  to  its  rate  of  move- 
ment, by  means  of  the  propulsive  aid  of  a  composition  contained  within 
the  bullet,  reacting  in  the  manner  of  a 
rocket;  at  any  rate,  as  the  composition  Fig.  1. 

is  fired  by  the  explosion  of  the  charge  of 

the  piece,  the  vacuum  produced  by  the      js^jfr — .-?— ~  ■-'-         ->. 
passage  of  the  bullet  through  the  air  is      ^rjf\.--'. .'  V 
at    least  filled   up,  so  as   to  sustain   the      Xtj%  .■'>'/ ,  '■'■  -  :' 
velocity,  if  it  does  not  positively  acceler-  ' 

ate  it  by  its  reactive  force. 

As  represented  in  my  sectional  sketch,  the  bullet  is  made  hollow,  cylin- 
drical, and  tapered  to  a  point  at  one  end,  and  filled  with  a  rapidly-burning 
composition,  which  is  rammed  tightly  into  it.  This  cylindro-conoidal 
ball  is  made  a  good  fit  to  the  barrel  of  the  piece,  and  it  is  rammed  down 
upon  the  powder  charge  without  the  use  of  any  wadding.  To  prevent 
the  explosion  of  the  charge  from  filing  too  much  of  the  internal  composi- 
tion, the  part  nearest  the  mouth  of  the  ball  is  of  a  slower  burning  char- 
acter than  the  rest. 

The  ball  is  about  double  the  weight  of  a  spherical  projectile  of  the 
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same  diameter.  It  is  obviously  most  suitable  for  heavy  ordnance,  where 
long  range  is  most  particularly  required.  To  give  greater  accuracy  of 
flight,  spiral  grooves  may  be  formed  on  the  cylindrical  part,  the  ball 
being  fired  from  a  smooth  bore.  lam  aware  that  a  rocket  has  been  pro- 
posed to  be  fired  from  cannon,  with  a  fuse  to  ignite  its  composition  when 
at  its  greatest  elevation;  but  the  complexity  of  this  plan  has  led  to  its 
failure. 

Sept  1854.  Kenneth. 


PROCEEDINGS  OF   SCIENTIFIC  SOCIETIES. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
Session  1S53-54. 
The  Council  have  this  year  awarded  the  following  premiums:  — 

1.  A  Telford  Medal,  to  Nathaniel  Beardmore,  M.  Inst.  C.E.,  fur  his  "Descrip- 
tion of  the  navigation  and  drainage  works  recently  executed  on  the  tidal  portion  of 
the  river  Lee," 

2.  A  Telford  Medal,  to  Andrew  Henderson,  Assoc.  Inst.  C.E.,  for  his  paper 
"  On  the  speed  and  other  properties  of  ocean  steamers,  and  on  the  measurement 
of  ships  for  tonnage.1' 

3.  A  Telford  Medal,  to  John  Pigott  Smith,  Assoc.  Inst.  C.E.,  for  his  paper 
"  On  macadamised  roads  for  the  streets  of  towns." 

■4.  A  Telford  Medal,  to  Alfred  Charles  Hobbs,  Assoc  Inst.  C.E.,  for  his  paper 
u  Od  the  principles  and  construction  of  locks." 

5.  A  Telford  Medal,  to  James  Yates,  M.A.,  F.E.S.,  &c.,  for  his  paper  "  On  the 
means  of  attaining  to  uniformity  in  European  measures,  weights,  and  coins." 

6.  A  Council  Premium  of  Books,  suitably  bound  and  inscribed,  to  John  Thorn- 
hill  Harrison,  M.  Inst.  C.E.,  for  his  paper  "  On  the  drainage  of  the  district  south 
of  the  Thames." 

7.  A  Council  Premium  of  Books,  suitably  bound  and  inscribed,  to  Daniel  Kin- 
near  Clark,  Assoc.  Ir.st.  C.E.,  for  his  "  Description  of  the  deep  sea  fishing  steamer, 
1  Enterprise,'  with  Ruthven's  propeller." 

8.  A  Council  Premium  of  Books,  suitably  bound  and  inscribed,  to  James  Simp- 
son, jun.,  for  his  paper  "  On  the  prevention  of  smoke  in  engine  and  other  fur- 
naces," 

9.  A  Council  Premium  of  Books,  suitably  bound  and  inscribed,  to  "William 
Michael  Peniston,  M.  Inst.  O.E.,  for  his  paper  "On  the  casualties  of  tunnelling, 
with  example?." 

10.  A  Council  Premium  of  Books,  suitably  bound  and  inscribed,  to  David  Chad- 
w'ck,  Assoc  Inst.  C.E.,  for  his  paper  "  On  water  meters." 

Session  1854-55. 
The  Council  have  issued  the  following  modified  list  of  subjects,  on  which,  with 
others,  they  invite  communications  for  premiums  :^~ 

1.  On  the  principles  upon  which  the  works  for  the  improvement  of  river  navi- 
gation should  be  conducted,  and  the  effects  of  the  works  upon  the  drainage  and 
irrigation  of  the  district. 

2.  The  construction,  improvement,  and  maintenance  of  natural,  or  artificial, 
harbours  and  docks,  with  the  forms  and  action  of  large  sluices,  for  clearing  away 
deposits,  by  the  use  of  backwater,  or  by  directing  the  natural  currents. 

3.  The  selection  of  sites  for  the  construction  of  docKs  on  the  course  of  tidal 
streams,  with  reference  to  communication  with  railways  and  with  inland  naviga- 
tion. 

4.  The  selection  of  sites  for,  and  the  principles  of,  the  construction  of  break- 
waters and  of  harbours  of  refuge ;  illustrated  by  examples  of  existing  works. 

5.  The  forms  and  construction  of  piers,  moles,  or  breakwaters  (whether  solid  or 
on  arches),  seawalls,  and  shore  defences;  illustrated  by  examples  of  known  con- 
structions, such  as  the  Cobb  Wall  at  Lyme-Regis,  &c 

6.  On  the  chemical  constitution,  the  method  of  preparation,  and  the  use  of 
artificial  cements,  to  be  employed  either  as  "  Beaton,"  for  forming  foundations  under 
water,  or  on  dry  land,  and  for  stuccoing  the  exterior  of  houses. 

7.  The  best  system  of  forming  artificial  foundations,  showing  the  ratio  of  pres- 
sure to  surface,  and  the  soil  best  calculated  to  sustain  heavy  structures;  illustrated 
by  the  best  examples  in  modern  practice,  and  by  accounts  of  the  failures  of  large 
works. 

8.  The  history  and  practical  results  of  timber  and  iron  piling  for  foundations, 
and  for  wharf  and  dock  nails;  with  notices  of  mechanical  modes  of  driving. 

9.  The  relative  value  of  various  kinds  of  natural  stone,  available  in  Great  Britain 
for  the  purposes  of  construction;  with  experiments  on  the  law  of  increase  of  the 
crushing  force  of  short  blocks  of  stone,  with  their  diameters. 

JO.  On  brick  and  tile  making,  and  the  capability  of  introducing  new  forms  for 
engineering  and  architectural  purposes;  with  the  processes  most  useful  to  emi- 
grants and  settlers. 

11.  The  laws  of  the  strength  of  cast  and  wrought  iron,  under  the  various  con- 
ditions of  tensile,  compressive,  transverse,  tortional,  impulsive,  and  other  strains; 
with  examples  illustrative  of  the  co-efBcients  employed  by  eminent  practical  autho- 
rities in  the  construction  of  works. 

12,  The  forms  and  dimensions  of  journals  of  machine-shafts,  axles,  &c. ;  with 
the  best  composition  for  the  linings  of  bearings,  and  the  most  approved  methods  of 
lubricating. 


13.  The  construction  of  girder  bridges,  whether  of  trussed  timber  or  wooden 
lattice;  of  cast-iron,  trussed  or  plain,  or  combined  with  wrought-iron,  in  simple  or 
compound  triangulation ;  of  wrought-iron  lattice  work ;  or  of  plate-iron  riveted 
sides,  with  cellular  top  and  bottom. 

14.  The  construction  of  suspension  bridges  with  rigid  platforms,  and  the  modes 
of  anchoring  the  stay  chains. 

15.  The  comparative  advantages  of  iron  and  wood,  or  of  ooth  materials  com- 
bined, for  the  construction  of  steam  vessels,  with  drawings  and  descriptions;  the 
methods  for  preventing  corrosion  ;  and  details  of  the  arrangements  for  the  com- 
passes, and  for  their  adjustment  in  iron  ships. 

1G.  On  the  changes  that  have  been  introduced,  within  the  last  fifteen  years,  in 
the  lines  of  ships  and  steam  vessels;  and  an  examination  of  the  effects  produced 
by  the  new  law  of  measurement  for  tonnage. 

17.  An  examination  of  the  circumstances  which  appear  to  limit  the  mainte- 
nance of  higher  speeds  than  are  now  attained  by  steam  ships  in  deep  sea  naviga- 
tion ;  and  an  inquiry  into  the  causes  which  have  hitherto  prevented  the  asserted 
high  speeds  of  steam  navigation  on  the  American  rivers  from  being  arrived  at  in 
England. 

18.  The  results  of  the  use  of  tubular  boilers,  and  of  steam  at  an  increased  pres- 
sure, for  marine  and  other  engines,  noticing  particularly  the  difference  in  weight 
and  speed,  in  proportion  to  the  horse  power  and  the  tonnage;  with  details  of  the 
most  successful  means  for  avoiding  smoke  in  furnaces  of  all  descriptions. 

19.  The  best  methods  of  reducing  the  temperature  of  the  engine  and  boiler 
room  of  steam  vessels,  and  of  preventing  the  danger  arising  from  the  over-heating 
of  the  base  of  the  funnel. 

20.  The  relative  efficiency  of  the  screw  propeller  and  paddle  wheels,  when  ap- 
plied to  vessels  of  identical  form,  tonnage,  and  steam  power,  independent  of  the 
use  of  sails. 

21.  The  results  of  the  application  of  steam  power  and  screw  propellers  to  the 
conveyance  of  coal,  as  compared  with  the  system  of  sailing  vessels. 

22.  The  arrangement  and  distribution  of  the  workshops  at  the  principal  repair- 
ing station  of  a  railway,  for  the  repairs  and  maintenance  of  the  locomotives,  pas- 
senger, and  other  carriages  &c,  derived  from  existing  examples. 

23.  The  construction  of  locomotive  engines,  specially  adapted  for  steep  inclines; 
with  accounts  of  experiments  demonstrating  the  comparative  value  of  large  and 
small  engines,  under  various  circumstances. 

24.  Improvements  in  the  manufacture  of  iron  for  rails  and  wheel  tyres,  having 
special  reference  to  the  increased  capability  of  resisting  lamination  and  abrasion. 

25.  On  the  cost  of  maintenance  of  the  permanent  way ;  noticing  the  principal 
systems  in  use  for  the  last  ten  years,  and  the  depreciation  of  the  rolling  stock  of 
railways. 

26.  Improvements  in  the  construction  of  railway  carriages  and  waggons,  with  a 
view  to  the  reduction  of  the  gross  weight  of  passenger  trains ;  also  of  railway 
wheels,  axles,  bearings,  and  brakes;  treating  particularly  their  ascertained  dura- 
tion and  their  relative  friction. 

27-  The  results  of  a  series  of  observations  on  the  flow  of  water  from  the  ground 
in  any  large  districts;  with  accurately  recorded  rain-gauge  registries  in  the  same 
locality,  for  a  period  of  not  less  than  twelve  months. 

23.  On  the  construction  of  catch-water  reservoirs  in  mountain  districts,  for  the 
supply  of  towns,  or  for  manufacturing  purposes. 

29.  The  laws  governing  the  velocity  and  discharge  of  currents  of  water,  whether 
in  pipes  or  in  open  channels,  receiving  tributary  accessions  at  various  points  of 
their  course. 

30.  The  comparative  duty  performed  by  the  various  descriptions  of  steam  en- 
gines for  raising  water  for  the  supply  of  towns,  or  for  the  drainage  of  mines; 
noticing  the  depth  and  length  of  the  underground  workings,  the  height  of  the 
surface  above  the  sea,  the  geological  formation,  the  contiguity  of  streams,  &c. 

31.  The  drainage  and  sewerage  of  Jarge  towns;  exemplified  by  accounts  of  the 
systems  at  present  pursued,  with  regard  to  the  level  and  position  of  the  outfall, 
the  form,  dimensions,  and  material  of  the  sewers,  the  prevention  of  emanations 
from  them,  the  disposal  of  the  sewage,  whether  in  a  liquid  or  solid  form,  and  of  the 
arrangements  for  connecting  the  house  drains  with  the  public  sewers. 

32.  The  precautions  adupted  for  guarding  against  accidents  by  fire-damp  in 
mines. 

33.  The  results  of  contrivances  for  facilitating  the  driving  of  tunnels  or  drifts 
in  rock. 

34.  Descriptions  of  the  various  kinds  of  machinery  in  use  in  the  principal  ship- 
ping ports  for  the  shipment  of  conl ;  noticing  particularly  those  in  which  the 
greatest  expedition  is  combined  with  the  least  amount  of  breakage  of  the  coal; 
and  also  accounts  of  the  means  of  unshipping,  and  measuring  or  weighing  the 
coal,  on  its  arrival  in  port. 

35.  Descriptions  of  the  ovens,  and  of  the  best  processes  used  in  Great  Britain 
and  on  the  Continent,  in  the  manufacture  of  coke  for  railway  and  other  purposes; 
with  the  comparative  values  of  the  products. 

36.  Improvements  in  the  system  of  lighting  by  gas  ;  the  results  of  the  use  of 
clay  retorts — of  large  ovens  (for  producing  a  better  quality  uf  coke) — of  exhaust- 
ers, condensers,  and  modes  of  purifying,  and  the  precautions  for  the  economical 

!  distribution  of  gas. 

37.  A  mathematical  or  geometrical  demonstration  of  the  advantages  of  flat  sails 
for  ships,  over  those  of  different  degrees  of  curvature,  when  exposed  to  direct  and 
slanting  winds;  with  practical  examples. 

38.  On  the  application  of  machinery,  combined  with  mechanical  power,  and  the 
means  of  transporting  manure  and  produce  on  large  farms  and  agricultural  estab- 
lishments; and  on  improvements  in  the  plan  of  the  works  and  buildings,  and  the 
"  plant"  employed. 
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39.  The  most  effective  arrangement  and  form  of  centrifugal  and  reciprocating 
blowing  apparatus. 

40.  The  chemical  analysis,  and  the  application  to  economic  purposes,  of  the 
gases  generated  in  iron  blast  furnaces. 

41.  An  investigation  of  the  causes  of  "  red"  and  of  ,(  cold-shortness"  in  malle- 
able iron,  and  other  chemical  characteristics  which  affect  the  physical  properties  of 
cast  or  of  wrought  iron. 

42.  Description  of  cast  or  wrought  iron  cranes,  scaffolding,  and  machinery,  em- 
ployed in  large  works,  in  stone  quarries,  hoists,  or  lifts  on  quays,  in  warehouses, 
&c,  especially  where  either  steam  or  water  is  used  as  a  motive  power. 

43.  Ou  the  improvements  which  may  be  effected  in  the  buildings,  machinery, 
and  apparatus  for  producing  sugar  from  the  cane,  in  the  plantations  and  sugar 
works  of  the  British  colonies,  and  the  comparison  with  beet-root  with  regard  to 
quantity,  quality,  and  economy  of  manufacture. 

44.  Accounts  of  the  improved  systems  of  storing  corn,  and  of  producing  flour. 

45.  Description  of  the  machinery  adapted  for  the  preparation  of  Indian  cotton. 

46.  Improvements  in  flax  machinery,  and  in  the  processes  for  preparing  the  flax 
for  manipulation. 

47-  Notice  of  the  principal  self-acting  tools  employed  in  the 
manufacture  of  engines  and  machines;  also,  of  moulding  machines 
and  wood-working  machines;  and  the  effect  of  their  introduction. 

48.  The  construction  of  lighthouses;  their  machinery  and  light- 
ing apparatus ;  with  notices  of  the  methods  in  use  for  distinguishing 
the  different  lights. 

49.  Memoirs  and" accounts  of  the  works  and  inventions  of  any  of 
the  following  engineers: — Sir  Hugh  Middleton,  Arthur  Woolf,  Jona- 
than Hornblower,  Richard  Trevithick,  William  Murdoch  (of  Soho), 
and  Alexander  Nimmo. 

Original  papers,  reports,  or  designs  of  these,  or  other  eminent 
individuals,  are  particularly  valuable  for  the  library  of  the  Institution. 

The  communications  must  be  forwarded,  on  or  before  the  30th  of 
January,  1855,  to  the  house  of  the  Institution,  25  Great  George 
Street,  Westminster. 


MONTHLY  NOTES. 


steam  or  water.  The  inventor,  Mr.  Smith,  the  well-known  artist,  of  'Hertford 
Street,  Mayfair,  London,  hits  made  several  experiments  with  his  machine  in  public, 
and  has  obtained  very  satisfactory  results. 

Tennant's  Self-Cleaning  Lateral-Toothed  Grubber. — Mr.  Tennant 
has  recently  applied  for  letters  patent  for  a  considerable  improvement  upon  his  well- 
known  grubber  for  agricultural  purposes.  In  this  remarkably  effective  implement, 
which  in  its  original  form  has  already  been  described  by  us,*  are  comprehended — a 
superior  grubbing  action,  for  disintegrating  and  cleansing  land — simplicity  and 
strength  of  parts — the  retention  of  the  lubricating  oil  upon  the  spindle  of  the  ad- 
justable pilot  wheel — and  the  prevention  of  the  entry  of  sand  into  the  wheel  bear- 
ings. The  patented  improvement  consists  in  the  adaption  to  the  tines,  of  lateral 
teeth  inclined  backwards,  this  simple  addition  being  found  to  greatly  increase  the 
efficiency  of  the  implement.  Fig.  1  of  our  engravings  is  a  longitudinal  elevation 
of  the  grubber;  and  fig.  2  is  a  plan  corresponding.  The  main 
loogitudinal  beam,  A,  is  morticed  at  B  c,  to  receive  the  two 
tine  bars  or  transverse  trams,  d  e.  Four  of  these  tines,  f,  ar& 
carried  upon  these  two  bars,  the  heads  of  the  tine  being  mor- 
ticed for  adjustment  upon  the  bars,  their  position  being  fixed 


Photography:  Collodion  Process. — Two  French  photographers  propose 
to  substitute  wood  spirit,  or  methylic  alcohol,  as  a  solvent  of  collodion,  in  place  of 
ether;  one  advantage  being  that,  as  this  fluid  is  less  volatile  than  ether,  a  thicker 
and  more  uniform  coating  of  collodion  is  deposited  upon  the  glass  sheet.  It  is  also 
stated  that  the  solution  of  collodion  thus  prepared  is  capable  of  dissolving  a  greater 
quantity  of  iodide  of  potassium  than  the  ethereal  solution,  and  consequently  that 
the  coating  will  have  greater  sensibility.  On  the  other  hand,  a  certain  quantity  of 
formic  acid  is  produced  during  the  slow  evaporation  of  the  wood  spirit,  whilst  the 
coat  of  collodion  is  being  deposited;  but  this  inconvenience  may  be  removed  by 
adding  a  little  alcohol  (sp,  grav.  40°)  to  the  wood  spirit,  and  by  slightly  heating 
the  plate  previous  to  the  application  of  the  solution. 

Smith's  Portable  Gold  Amalgamator. — This  apparatus  is  designed  for 
the  use  of  emigrants  and  the  proprietors  of  mines  and  estates  where  gold  may  be 
supposed  to  exist.  It  is  represented  in  the  accompanying  perspective  figure.  In 
the  first  compartment  of  the  machine  are  arranged  a  set  of  powerful  crushers  and 
a  series  of  agitating  plates,  intended  for  stiff  and  hard  clays,  two  or  three  revolu- 
tions reducing  the  matter   to  a  floating    pulp,  which  flows  off  through   a  pipe 


leading  from  this  part  of  the  machine  to  an  amalgamator.  In  this  amalgama* 
tor  only  that  portion  of  the  gold  is  received  which  cannot  be  detected  or  detained 
in  the  pipe,  and  it  is  peculiarly  formed  for  separating  the  heavier  portions  of  gold. 
The  SQeond  compartment  of  the  machine  is  constructed  for  the  looser  earth,  and 
nothing  is  allowed  to  leave  it  until  perfectly  worked,  when  it  discharges  all  stones 
and  other  foreign  matters  into  a  chamber  beneath,  in  readiness  for  receiving  a  fresh 
supply.  The  chamber  beneath  this  washer  is  relieved  from  time  to  time  by  rais- 
ing a  sluice.  The  floating  matter  then  passes  over  a  long  trough,  and  at  last 
empties  itself  into  the  amalgamator,  all  solid  particles,  as  before,  having  been 
arrested  in  their  passage  from  the  washer,  while  the  action  of  the  machine  keeps 
up  a  continual  supply  of  water.  The  third  portion  of  the  machine,  called  the 
amalgamator,  is  so  constructed  as  to  expose  a  large  surface  of  mercury  to  the  ac- 
tion of  the  floating  matter,  and,  by  means  of  washers  and  balls  made  of  wood,  to 
render  it  impossible  for  any  portion  to  escape  coming  in  contact  with  the  mercury. 
The  apparatus  is  so  constructed  that  it  can  be  locked  up,  so  that  none  of  the  gold 
can  be  taken  from  the  machine  without  the  knowledge  of  the  party  possessing  the 
key.     The  machine  requires  only  two  men  to  work  it,  but  it  may  also  be  driven  by 


by  set  screws.  A  fifth  tine,  C,  is  attached  by  a  mortice  and  pin  to  the  main  beam, 
A,  in  front  of  the  other  four.  The  front  portion  of  the  beam  is  curved  upwards,  in 
order  to  give  greater  height  for  the  adjustment  of  the  vertical  position  of  the  wheel, 
n,  the  spindle  of  which  is  carried  in  the  lower  end  of  the  forked  bar,  J,  morticed 
into  the  extreme  front  end  of  the  beam.  The  lateral  teeth,  m,  are  fixed  to  the 
backs  of  the  tines,  F.  Their  proportions  may  be  varied  in  different  cases,  but  Mr. 
Tennant  usually  adopts  the  following.  The  teeth  are  about  5  inches  long,  aud  5 
inches  apart  at  the  points,  and  are  6  inches  above  the  ground  at  the  points,  aud  4 
inches  at  the  roots,  when  the  grubber  is  resting  upon  the  surface.  They  are  made 
of  5-inch  iron,  about  1  inch  broad.  The  lateral-toothed  grubber,  just  patented, 
has  been  tried  on  a  small  piece  of  ground  which  carried  vetches,  and  it  appears  to 
completely  answer  the  purpose  of  pulverizing  the  surface,  and  extirpating  all  couch 
or  root  weeds  with  infinitely  less  labour  than  any  other  known  implement.  It  is 
now  thirteen  years  since  Mr.  Tennant  abandoned  the  system  of  autumn  ploughing 
as  unscientific  and  expensive.  He  considers  it  clearly  opposed  to  the  means  pro- 
vided by  nature  for  pulverizing,  enriching,  and  cleaning  the  soil.  This  is  parti- 
cularly the  case  with  clay  soils,  which  require  opening  to  the  atmosphere,  and  free- 
dom from  wet  and  souring.  In  the  spring  of  the  present  year  (1854),  he  carried 
out  the  grubbing  system  to  a  still  greater  extent,  by  growing  75  acres  of  green 
crop  without  any  ploughing  whatever,  the  land  being  in  finer  tilth  and  cleanliness 
than  at  any  former  period.  Seven  acres  were  ploughed  by  way  of  trial,  and  the 
former  mode  was  found  quite  superior.  After  this  experiment,  Mr.  Tennant  now 
discards  the  plough  altogether,  for  preparing  the  land  for  green  crop  or  fallowing. 

Slag  as  a  Material  for  Fictile  Purposes. — Sometime  ago,  Mr.  Elliott,  of 
Bliswortb,  made  a  very  satisfactory  attempt  to  establish  the  manufacture  of  bricks 
and  tiles  from  the  slag,  or  refuse  cinder,  of  blast  furnaces  f  Now,  we  have  a  further 
movement  towards  a  similar  end,  at  the  hands  of  Dr.  Smith,  of  Philadelphia,  who, 
with  a  staff  of  chemical  assistants,  is  at  present  engaged  in  the  matter  at  Merthyr, 
His  experiments  have  been  made  with  the  view  of  producing  bottles,  and  domestic 
utensils  of  various  kinds,  as  well  as  tiles  and  paving-flags;  and  this  mode  of  con- 
verting the  enormously  accumulating  cinder  of  the  iron  works  has  been  decidedly 
successful.  The  new  bottles  are  tougher  and  more  perfect  in  their  annealment, 
than  any  of  the  ordinary  glass  kind ;  but  they  are  undistinguishable  from  glass 
ones  in  external  appearance.  Lady  Charlotte  Guest  has  adopted  the  process,  and 
it  is  believed  that  not  much  time  will  elapse  before  the  transmutation  of  what  has 
hitherto  been  a  constantly  increasing  waste  mass,  will  be  a  commercially  valuable 
fact. 

£ 

*  See  page  83,  Vol.  IV.,  of  the  Practical  Mechanic's  Journal. 
t  Page  67,  Vol.  VI.,  P.  M.  Journal. 
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To  give  a  Dull  Black  Colour  to  Brass. — A  dull  black  colour,  such  as 
is  frequently  employed  for  optical  instruments,  may  be  given  to  brass,  by  first  care- 
fully rubbing  the  object  with  tripoli,  then  washing  it  with  a  very  dilute  solution  of 
a  mixture  of  one  part  of  neutral  nitrate  of  tin  and  two  parts  of  chloride  of  gold, 
and  then  wiping  off  the  excess  of  liquid,  after  the  lapse  of  ten  minutes,  with  a  wet 
cloth.  If  there  has  been  no  excess  of  acid,  the  surface  of  the  metal  will  have 
assumed  a  dull  black  colour.  The  neutral  nitrate  of  tin  may  be  prepared  by  de- 
composing the  perchloride  with  ammonia,  and  dissolving  the  precipitated  oxide 
thus  obtained  in  nitric  acid. 

Captain  Norton's  Rifle  Gunnery. — Captain  Norton  has  just  addressed 
the  following  letter  to  Lnrd  Aberdeen  : — "I  have  lately  read  in  a  London  paper, 
under  the  heading  of  '  The  New  Long-Gun  Range,'  that  practice  was  made  at 
Shoeburyness  with  a  two-groove  GS-pounder  rifle-cannon,  on  Mr.  Lancaster's  prin- 
ciple. This  two-groove  rifle-cannon  has  been  called  at  one  time  an  '  elliptic  bore;' 
at  another  time  a  'particular  bore;'  and  again,  at  the  third  time,  the  'oval  gun,' — 
this,  I  suppose,  was  done  to  make  it  intelligible  to  the  public.  I,  in  my  simplicity, 
thought  the  oval  gun  was  for  firing  egg-shells,  'warranted  to  explode  on  striking 
the  object.1  In  page  6,  figure  12,  of  my  pamphlet  on  Projectiles,  the  transverse 
base  of  the  figure  will  truly  and  clearly  explain  the  mystery  of  the  elliptic — parti- 
cular bore — oval  gun.  It  is  now  about  sixteen  years  ago  since  I,  by  the  request 
of  Sir  William  Bowyer  Smijth,  Bart.,  M.P.  for  South  Essex,  gave  Mr.  Lancaster,  gun- 
maker,  Bond  Street,  one  of  my  elongated  rifle  percussion-shells ;  and  it  was  about  the 
same  period  that  I  successfully  tested  my  four-groove  one-pounder  rifle  brass  cannon 
at  Woolwich,  in  presence  of  Lord  Hardinge,  the  present  Commander-in-Chief; 
the  late  Admirals;  the  Earl  of  Camperdown;  Sir  Thomas  Hardy,  and  several 
other  officers  of  h:gh  rank,  of  both  the  naval  and  military  services.  Lord  Hardinge 
was  pleased  to  write  to  me  afterwards,  saying,  that  he  was  convinced  that  my 
principle  of  rifle-cannon  and  its  projectiles  would  lead  to  the  most  important  re- 
sults. I  read  in  the  columns  of  the  public  press,  lately,  that  a  failure  in  experi- 
ments with  the  68-pounder  rifle-cannon  was  perpetrated  in  the  presence  of  her 
Majesty,  at  the  Needles,  Isle  of  Wight.  Had  the  shot  or  shell  been  constructed 
after  the  manner  described  in  my  pamphlet  on  Projectiles,  page  1 S,  there  would  have 
been  no  failure.  I  am  justified  in  believing  so,  from  the  fact  that  I  fired  more  than  one 
hundred  shot  and  shell  from  my  four-groove  rifle-cannon  of  iron,  cast  with  the  rifle- 
grooves  ready  formed,  (and  which  cannon  I  have  sent  out  to  the  Turkish  Minister  of 
War  at  Constantinople,  in  charge  of  Captain  Kellock,  commanding  the  Himalaya,) 
in  the  Victoria  Park,  frequently  using  the  same  shot  and  shell  over  again,  without 
a  single  failure.  I  will  engage  also  to  discharge  shot  made  of  mud — the  mud  to 
be  properly  cooked,  by  previous  pressing  and  baking,  after  the  most  approved  man- 
ner of  patented  brick-making.  The  natives  of  the  East  Indies,  who  use  the  pellet 
or  ball-bow,  make  their  balls  of  heavy  blue  or  yellow  clay,  well  kneaded  and  mixed 
with  oil.  I  have  frequently  shot  these  balls  from  a  pellet-bow  with  its  full  force 
against  a  rock,  when  they  would  rebound  like  a  racket-ball,  without  breaking;  a 
bad  made  of  stone  would  fly  to  pieces  on  the  same  trial.  In  a  late  number  of  the 
Illustrated  London  j\rews,  there  is  a  description  of  Mr.  Lancaster's  'oval  cannon,' 
with  diagrams.  Any  one  who  will  take  the  tronble  to  compare  the  two  transverse 
sections  of  the  bore  of  the  cannon  with  figure  12,  page  6,  in  my  pamphlet  on  Pro- 
jectiles, (one  thousand  of  which  I  presented  gratuitously  to  the  members  of  both 
Houses  of  the  British  Parliament,)  will  see  that  Lancaster's  '  oval '  is  '  alter  et  idem,' 
as  the  transverse  section  of  my  rifle-shot  or  shell,  having  two  projections  on  them 
to  fit  correctly  into  the  two  broad  grooves  of  my  rifle.  The  form  of  Mr.'  Lancas- 
ter's rifle-shot  is  conoidal,  as  he  properly  calls  it ;  this  form  is  not  happy,  because 
it  shifts  its  position  in  the  gun  by  ramming  down,  like  the  unfortunate  spherical 
belted  ball.  The  form  of  my  rifle-shot  and  shell  is  cylindro-conoidal ;  the  cylindri- 
cal portion  being  somewhat  longer  than  the  diameter  of  the  bore  of  the  rifle,  pre- 
vents its  shifting  its  position  either  in  ramming  home,  or  by  the  shock  of  the  firing 
of  the  gun.  The  form  of  Mr.  Lancaster's  rifled  shot  is  said  to  resemble  the  Minie 
ball ;  it  may  be,  so  far  as  being  conoidal,  but  in  nothing  else ;  the  Minie  ball  has  no 
projections  on  it  to  fit  correctly  into  the  spiral  grooves  of  the  rifle,  but  has  an  iron 
cup  or  culbt  fitted  into  its  hollow  base — it  is  this  culbt  that  distinguishes  it  from 
my  cylindro-conoidal  expanding  shot.  Mr.  Lancaster's  rifled  shot  has  two  broad 
projections  on  it  to  fit  into  the  broad  spiral  grooves  of  his  rifle-cannon,  exactly 
similar  to  the  rifle-shot  and  shell  that  I  gave  him  about  sixteen  years  ago  by  the 
desire  of  Sir  Wm.  Bowyer  Smijth,  Bart.,  M.P.  for  South  Essex.  The  ingenious 
inventor  of  the  American  breech-loading  rifle,  Mr.  Sharp,  fully  understands  what 
the  form  of  a  rifle-shot  should  be ;  his  rifle-shot  is  in  form  cylindro-conoidal.  I  have 
not  the  slightest  doubt  but  that  the  intelligent  American  iron-founders  will  shortly 
manufacture  rifle-cannon  and  its  rifled  projectiles  by  forging;  the  heavy  steam-ham- 
mer now  at  work  in  Philadelphia  is  fully  equal  to  the  work. — J.  Norton."  Capt. 
Norton  has  shot  his  "rifle  fire-bolt"  for  vertical  fire,  fig.  1,  from  his  four-groove 

rifle,  of  the  same 
Fte.  1-  bore  as  the  present 

military  rifle,  to 
the  distance  of  800 
(yards,  with  an 
elevation  of  30°, 
the  charge  of 
Hall's  powder  being  one  drachm.  The  weight  of  the  bolt,  with  its  rifled  leaden 
head,  was  two  ounces,  and  its  length,  ten  inches.  With  a  head  of  iron,  this  bolt, 
in  its  vertical  fall,  would  pierce  through  a  two-inch  deal.  The  head  may  be  charged 
as  a  percussion  shell — when  it  will  explode  even  when  falling  on  grassland.  A 
stout  wad  placed  over  the  charge  of  powder,  prevents  the  inner  end  of  the  bolt 
from  being  injured  by  the  explosion  of  the  powder.  The  action  of  this  missile 
biars  no  analogy  to  Carnot's  experiments.  An  arrowy  shower  of  these  bolts,  fired 
from  a  rifle  or  smooth  bore,  would  tell  well,  if  discharged  from  a  fort  into  the  trenches 


of  an  enemy.     A  bolt  of  the  kind  delineated  in  fig.  2,  ten  inches  long,  and  weigh 
ing  1|  ounces,  was  shot  to  a  distance  of  more  than  800  yards  from  Mr.  Sharp'* 

Fig.  2. 


American  breech-loading  rifle,  the  charge  being  l£  drachms  of  Hall's  powder.  The 
aim  was  accurate — the  elevation  being  40°.  The  arrow  was  made  of  white  Merael 
pine,  and  its  base  was  fortified  with  a  thick  disc  of  card,  glued  on. 

Accidents  in  Factories  in  Great  Britain.— A  recently-issued  Parlia- 
mentary paper  gives  an  account  of  the  number  of  persons  killed  or  injured  in  Brit- 
ish factories  for  some  years.  The  following  table  has  been  drawn  up  from  this 
paper.  By  the  figures  given  in  the  first  column,  the  twelve  months  preceding  the 
30th  of  April  is  intended;  and  the  figures  in  the  fourth  column  signify  the  number 
of  accidents,  both  to  males  and  females,  occasioned  in  that  time  by  machinery  only  ; 
whilst  the  figures  in  the  two  preceding  columns  have  reference  to  every  kind  of 
accident,  including  those  from  machinery  : — 


Year. 

1846, 

1S47, 

1848, 

1849, 

1850,  , 

1851, 

1852, 

1853, 


Males. 
..  2550  . 
,.  2254  . 
.  1466  . 
..  1678  . 
.  1749  . 
.  2239  . 
.  1983  . 
.  2217  .. 


Females. 
....  2510  ... 
....  2336  .., 
....  1343  ... 
....  1543  ... 
....  1564  ... 
....  2273  ... 
....  1895  ... 
...  2077  ... 


Machinery. 

4770 

4248 

2559 

2915 

29S2 

3987 

3520 

4023 


1854,  4257  4044 

Fromont's  Millstone  Driving  Gear. — In  further  illustration  of  MM. 
Fromont  &  Son's  improvements  in  grain  mills,*  described  by  us  last  month,  we 
now  engrave  an  elevation,  fig.  1,  and  plan,  fig.  2,  of  a  set  of  six  pairs  of  stoDes 

Fig.  1. 


Fig.  2. 

arranged  on  this  system.  The  six  pairs  of  stones  are  placed  in  a  ring,  and  are 
all  driven  by  the  large  horizontal  pulley,  k,  (lettered  m  in  our  previous  description,! 
which  is  placed  in  the  centre  of  the  ring,  and  acts  by  frictional  contact  upon  pul- 
leys, H,  connected  with  the  spindles  of  the  several  pairs  of  stones,  in  such  a  man- 
ner that  they  are  put  into  or  out  of  contact  with  the  driving  pulley  without  inter- 
fering with  their  connection  with  spindles  of  the  stones.  The  other  details  a 
described  in  the  previous  notice  already  referred  to. 

*  Sec  page  132,  Vol.  VII.,  of  the  Practical  Mechanic's  Journal. 
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Locomotion  by  means  of  a  Vacuum  and  Compressed  Air.— Mr.  Som- 
meiller,  a  Sardinian  engineer,  and  director  of  the  railway  works  of  Turin,  has  invented 
an  ingenious  apparatus,  which  he  has  patented  in  France  and  several  countries 
abroad,  for  the  utilizing  of  natural  waterfalls  for  the  purpose  of  compressing  air 
into  suitable  receivers,  or  for  producing  a  vacuum  in  such  receivers,  and  applying 
the  same  to  locomotive  purposes.  The  Sardinian  Government  has  just  made  a  grant 
of  80.000  livres.  for  the  purpose  of  experimenting  upon  the  invention,  which  will 
nrobably  be  applied  to  the  ascent  of  Mount  Cenis  and  the  Col  de  Tende. 

Lime  Light  from  the  Decomposition  of  Water. — Professor  Callan,  of 
Maynooth,  has  published,  in  a  recent  number  of  the  London,  Edinburgh,  and  Dublin 
Philosophical  Magazine,  the  results  of  a  series  of  experiments  on  the  decomposition 
of  water,  with  a  view  to  obtain  a  constant  and  brilliant  lime  light.  He  states, 
firstly,  that  he  has  invented  a  new  apparatus  for  applying  with  perfect  safety  the 
mixed  gases,  oxygen  and  hydrogen,  to  the  production  of  a  flame  of  the  most  intense 
heat,  which,  when  thrown  on  lime,  produces  a  most  dazzling  light.  Secondly, 
that  he  has  invented  a  new  voltameter  to  which  a  common  jet  may  be  screwed, 
and  the  gases  inflamed  as  they  issue  from  it,  without  the  smallest  risk  of  injury, 
and  by  which  the  full  decomposing  effect  of  a  battery  of  a  100  or  500  pairs,  ar- 
ranged in  one  series,  may  be  produced  without  exhausting  the  power  of  the  battery 
more  rapidly  than  if  it  only  contained  three  or  four  cells.  Thirdly,  that  he  has 
discovered  a  new  negative  element,  far  cheaper,  more  durable,  and  one  which  may 
be  made  to  act  more  powerfully  than  the  platinized  silver  used  in  Smee's  battery. 
Fourthly,  that  he  has  discovered  a  new  mode  of  protecting  iron  against  the  action 
of  the  weather,  and  of  various  corroding  substances,  so  that  it  may  be  used  for  all 
the  purposes  to  which  sheet-lead  and  galvanized  iron  are  applied.*  Fifthly,  that  he 
has  discovered  a  new  method  of  producing  a  brilliant  intermittent  lime  light  by 
means  of  a  small  galvanic  battery ;  and,  sixthly,  a  new  mode  of  exhibiting  dissolv- 
ing views  by  means  of  the  lime  light.  Lastly,  that  he  has  invented  a  new  sine  gal- 
vanometer, the  only  instrument  yet  made  by  which  very  powerful  galvanic  currents 
can  be  measured. 

Action  of  Sea- Water  on  Cements. — The  mode  in  which  sea-water  exer- 
cises its  destructive  influence  upon  hydraulic  mortars  is  by  dissolving  the  lime.  Two 
scientific  men  in  France  have  been  investigating  the  subject,  and  though  they  are 
still  prosecuting  their  experiments,  they  have  made  public  the  following  results, 
The  decomposition  of  limes,  cements,  and  mortars  by  sea-water,  does  not  constantly 
take  place  in  the  same  manner.  Magnesia  is  sometimes,  but  not  always,  substi- 
tuted for  lime.  When  such  is  the  case,  there  is  an  addition  of  carbonic  acid,  and 
the  altered  mortar  consists  of  a  hydrosiheate  of  alumina,  and  of  a  double  carbonate, 
approaching  dolomite  in  composition.  Sometimes  the  lime  disappears  when  there 
is  no  deposit  of  magnesia,  and  then  it  would  appear  as  if  it  had  occurred  in  water  free 
from  salt,  but  charged  with  carbonic  acid.  As  to  the  alteration  effected  in  mortars 
moderately  hydraulic,  there  is  a  division  of  the  constituents  into  two  compounds, 
the  one  rich  in  earthy  carbonates,  the  other  rich  in  alumina,  coming  to  the  surface, 
and  forming  a  white  substance  which  the  waves  dissipate.  The  alteration  produced 
in  hard  and  rapidly  setting  cements  or  mortars  simply  consists  of  a  cracking  of  the 
mass,  and  in  the  disappearance  of  a  small  quantity  of  lime.  Parker's  cement,  of 
all  those  experimented  upon,  stood  the  action  of  salt-water  the  best.  They  believe 
that  they  have  established  these  two  facts:  those  cements  which  best  resist  the 
destructive  action  of  sea-water  contain  a  notable  quantity  of  peroxide  of  iron :  that 
certain  combinations  of  silica,  alumina,  and  lime  behave  very  differently  under 
similar  circumstances,  when  the  quantity  of  oxide  of  iron  in  them  is  different. 

Railway  Signals  by  Electric  Light. — Dr.  Watson's  system  of  railway 
signals  by  means  of  electric  light,  was  exhibited  a  few  weeks  ago,  at  Wandsworth, 
near  London,  to  a  party  of  scientific  gentlemen  and  railway  officers,  and  appears 
to  have  been  thought  successful.  The  night  was  dark  and  stormy,  consequently 
suitable  for  the  trial.  The  apparatus,  which  can  be  applied  to  day  as  well  as  night 
signaling,  is  simple,  and  consists  of  a  round  box,  placed  on  one  of  its  sides  at  the 
top  of  a  post,  and  having  its  face  pierced  with  a  number  of  apertures  arranged  in 
the  form  of  a  circle,  crossed  by  a  vertical  diameter.  On  either  side  of  the  face  of 
the  box  are  moveable  shutters,  or  screens,  by  giving  motion  to  which  by  a  system 
of  cords,  pulleys,  and  levers,  the  holes  may  be  more  or  less  obscured  at  will.  One 
of  Dr.  Watson's  electric  lamps  is  placed  on  a  support  immediately  within  the  box, 
which  is  lined  with  tinfoil  or  silvered  glass.  The  light  shining  through  the  aper- 
tures, which  are  arranged  about  two  inches  apart,  causes  the  signal  to  appear  either 
as  a  ring,  a  half  ring,  or  a  line  of  light.  By  varying  these  appearances,  a  code  is 
easily  established.  Thus,  the  circle  of  li^,ht  represents  the  line  clear  on  both  up 
and  down  lines ;  a  half  circle,  or  D  form  on  the  right,  danger  on  the  up  line ;  a  half 
circle,  or  D  on  the  left,  danger  on  the  down  line.  A  single  line  of  light  requires 
the  train  to  come  to  a  stop.  By  repeating,  after  exhibiting  the  line,  the  circle,  and 
then  immediately  following  it  by  one  or  other  of  the  half  circles,  a  signal  to  proceed 
with  great  caution,  with  the  indication  of  the  line  on  which  the  danger  is  to  be  ap- 
prehended may  be  given.  By  permutations,  the  number  of  signals  thus  produced 
may  be  multiplied  indefinitely.  These  signals  may  he  seen  through  fog,  with  de- 
fined clearness,  upwards  of  a  mile  and  a  half;  and  in  clear  weather,  three  times 
that  distance.  Green  and  red  lights  cannot  sometimes  be  seen  in  a  fog  more  than 
6U0  or  800  yards  with  certainty  as  to  the  colour;  but  by  substituting  form  for 
colour,  no  error  can  be  made  by  either  driver  or  guard.  From  the  generation  of 
the  electricity  in  the  Electric  Power  Light  and.  Colour  Company's  batteries  by  the 
mode  invented  by  Dr.  Watson,  the  production  of  the  electric  light  for  the  purpose 
of  the  signals  becomes  as  inexpensive  as  by  the  present  arrangement,  whilst  the 
lamps  require  no  attendance  or  exercise  of  skill  in  maintaining  their  operation.  The 
cost  of  the  signal  apparatus  is  only  £16.  The  signal  apparatus  may  be  made  to  face 
several  lines  of  railroad  in  succession,  and  so  become  available  at  junctions  for  each. 

*  See  page  67,  P.  M.  Journal,  for  June  last. 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 

C3T  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 
Recorded  May  17. 
1097.  Jean  M.  Rabier,  Paris,  and  16  Castle-street,  Holborn— Certain  improvements  in 
keels  of  ships  and  vessels. 

Recorded  May  23. 
1147.  Louis  E.  Dufour,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  breech- 
loading  fire-arms. 

Recorded  June  20. 
1349.  Robert  Reeves,  Eratton  Westbury,  Wiltshire — Improvements  in  drills  for  drilling 
liquid  manure. 

Recorded  June  26. 
1405.  Henri  Mantegues,  Rouen,  and  16  Castle-street,  Holbum— Improvements  in  the 
manufacture  of  boots,  shoes,  goloshes,  or  in  shoemakiug  generallv. 

Recorded  July  5. 
1477.  Thomas  Grubb,  Dublin — Improvements  in  microscopes. 

Recorded  July  6. 
14S5.  William  N.  Nicholson,  Newark — Improvements  in  haymaking  machines,  part  of 

which  improvement  is  applicable  to  carriages  generally. 
1490.  Nicholas  M.  Caralli,  Glasgow — Improvements  in  the  manufacture  or  production  of 
ornamental  fabrics. 

Recorded  July  8. 

1504.  John  H.  Johnson,  47  Llncoln's-inn-fields,  and  Glasgow— Improvements  in  the 
manufacture  of  carbonates  of  soda.— (Communication.) 

Recorded  July  12. 
1531.  William  A.  Gilbee,  4  South-street,  Finsbury — Improvements  in  the  application  to 
weaving  certain  textile  plants  not  hitherto  employed,  either  alone  or  in  combina- 
tion with  silk,  cotton,  and  other  fibrous  substances. — (Communication.) 

Recorded  July  13. 
1544.  Robert  J.  Mary'on,  37  York-road,  Lambeth— Improvements  in  the  construction  of 
and  arrangement  of,  and  application  of  steam  engines,  for  the  better  means  of 
transmitting  motion,  and  of  applying  steam  or  other  motive  power. 

Recorded  July  18. 

1575.  Charles  M.  Archer,  3  St.  James'-gardens,  Haverstock-hill,  Hampstead-road — In- 
vention for  treating  all  kinds  of  paper  whereon  any  paper,  engraving,  engrossing, 
letter  writing,  or  lithographing  has  been  printed  or  impressed,  so  that  the  said 
printing,  engraving,  engrossing,  letter-writing,  or  lithographing  luay  be  com- 
pletely removed,  discharged,  or  obliterated  from  the  said  paper,  and  so  that  the 
said  paper  may  be  readily  reused  in  sheets,  or  be  reconverted  and  worked  up 
again  into  its  primitive  pulp  by  the  ordinary  method,  and  be  again  manufactured 
into  and  be  used  as  paper. 

Recorded  July  21. 

1599.  Sir  John  S.  Lillie,  Pall-mall— Improvements  in  fire-arms, 

1608.  Richard  A.  Brooman,  166  Fleet-street — Improvement  in  treating  raw  silk  fabrics 
while  being  dressed  and  dyed, — (Communication.) 

Recorded  July  24. 

1621.  Richard  Roberts,  Manchester—  Improvements  in  machinery  for  punching,  drilling, 
and  riveting. 

1623.  Auguste  Castets,  Paris— Invention  for  the  extraction  of  a  substance  for  supplying 
the  place  of  quinine. 

Recorded  July  25. 

1628.  Hugues  Champonnois,  Chaumont,  and  Jean  B.  Bavelier,  Dijon— Improvements  in 
the  manner  of  treating  beet-root,  and  all  other  sugary  and  feculent  vegetables. 

1631.  Alfred  V.  Newton,  66  Chancery-lane— An  improvement  in  the  process  of  convert- 
ing wood  into  paper. — (Communication.) 

Recorded  July  26. 

1647.  William  L.  Tizard,  Aldgate—  Improvements  in  fermentation,  and  in  apparatus  em- 
ployed therein. 

1643.  Pierre  V.  Delaye,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  printing- 
blocks. 

1649.  Constantin  Luqnes,  29  Boulevard  St.  Martin,  Paris,  and  16  Castle-street,  Holborn 
— An  improved  centrifugal  governor. 

Recorded  July  28. 

16G4.  Robert  H.  Thomson,  Old  Charlton,  Kent— Invention  of  a  universal  self-acting  saw- 
ing machine. 

Recorded  July  29. 

1679.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn— An  improved  method  of  engrav- 

ing.— ("Communication.) 

1680.  Edwyn  J.  J.  Dixon,  Bangor— Improvements  in  apparatus  for  teaching  reading  and 

arithmetic. 

Recorded  July  31. 
16S3.  Jean  C.  D.  Demay,  19  Leicester-square— Invention  for  preventing  the  accidents  on 

the  railways  with  the  aid  of  a  right  line  of  iron,  and  in  stopping  the  trains  almost 

instantaneously. — (Communication  from  Antoine  C.  Cardot,  Paris.) 
16S7.  Alfred  V.  Newton,  66  Chancery-lane— An  improved  mode  of  extracting  sulphur 

from  compounds  of  india-rubber  and  sulphur. — (Communication.) 

Recorded  August  3. 

1704.  Henry  Gerner,  Moorgate-street — Improvements  in  the  construction  of  omnibuses, 

parts  of  which  are  applicable  to  carriages  generally. 

1705.  William  Rye  and  William  Crowther,  Oldham— Improvements  in  steam-engines. 

1706.  Charles  Tetley.  Thurlow  Villas,  Dulwich— Improvements  in  rotatory  engines  to  be 

worked  by  steam  or  water. 

1707.  William  Gossnge,  Widnes,   Lancashire  — Improvements  in  the  manufacture  o. 

certain  kinds  of  soap  and  other  detergent  compounds. 

Recorded  August  4. 

1708.  Edward  Hallen,  Comwall-road,  Lambeth— Certain  improvements  in  chairs,  chair 

bedsteads,  and  other  seats  and  bedsteads. 

1709.  Louis  P.  Miles,  Lewisham— Improvements  in  the  construction  of  locks. 

1710.  Maurice  A.  Dayley,  London-street,  Fitzroy-square—  Improvements  in  furnaces  for 

the  purpose  of  consuming  smoke  and  economising  fuel. 

1711.  Samuel  L.  Taylor,  Cottecend,  Bedfordshire  —  Improvements  in  constructing  and 

arranging  the  beaters  and  dressing  machinery  of  thrashing  machines. 
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1712.  Esmond  Hamilton,  Edinburgh — Improvements  in  the  manufacture  or  production 

of  beverages  or  occasional  driuks. 

1713.  Alfred  Kortright,  James-street,  Adelphi — Improvements  in  marine  and  surveying 

compares. 

1714.  Charles  W.Harrison.  Richmond— Improvements  in  obtaining  and  applying  electric 

currents,  and  in  the  treatment  of  certain  products  derived  in  obtaining  the  same, 
part  or  parts  of  which  improvements  is  or  are  applicable  to  the  production  of 
motive  power. 

Recorded  August  5. 

1715.  Auguste  Boissonneati,  Paris — Improvements  in  artificial  eyes. 

1716.  Charles  F.  Stansbury.  17  Corn  hill— Improvements  in  machinery  for  making  rope. 

—(Communication.) 

1717.  Charles  F.  Stansbury,  17  Comhill — Improvements  in  locomotive  and  steam-boiler 

furnaces. — i  Communication.^ 

171S.  Charles  F.  Stansbury,  17  Coruhill — Improvements  in  cut  nail  machines;— (Com- 
municatinn.) 

17  9.  Charles  F.  Stansbury.  17  Coruhill  -Improved  air-tight  vessels. — (Communication.) 
John  Cunningham,  Beith.  Ayrshire— Improvements  in  the  preparation  or  pro- 
duction of  printing  surfaces. 

1721.  James  Gathercole,  Eitham,  Kent — Improvements  in  bordering  or  producing  de- 

vices upon  the  edges  of  envelopes,  letter-paper,  or  other  articles  of  stationery. 

1722.  John  H.  Johnson,  47  Lincolns-Inn-Fields,  and  Glasgow — Improvements  in  the 

manufacture  of  railway  and  other  wheels. — (Communication.) 

Recorded  August  7. 

1723.  George  W.  Yapp,  17  Comhill — An  improvement  in  steam  boiler  and  other  furnaces. 

1724.  Edouard  Alexandre,  Paris,  and  Castle-street,  Hoi  born— Improvements  in  concer- 

tinas. 

1725.  George  A.  Cox,  Lochee,  Dundee — Improvements  in  machinery  or  apparatus  for 

winding  yarns  or  thread. 

1726.  Jean  B.  T.  Aubert  and  Fedele  A.  Cossus,  Paris— Improvements  in  obtaining  fibre 

from  woollen  rags. 

1727.  John  H.  B.  Thwaites.  Bristol— Improvements  in  apparatus  to  facilitate  the  com- 

munication by  cipher. 

1728.  John  Knight,  Stamford — Improvements  in  engines  to  be  worked  by  steam,  air,  or 

other  fluids  or  liqnids. 
1720.  Emmanuel  F.  Duquesne,  Brussels — An  improved  mode  of  manufacturing  gas  for 
illumination. 

1730.  Samnel  Lucas,  Dronfield  Foundry,  near  Sheffield — An  improved  mode  of  manufac- 

turing steel. 

Recorded  August  S. 

1731.  Henry  Dircks,  32  Moorgate-street — Improvements  in  steam-engine  boiler  furnaces 

and  other  furnaces  for  the  prevention  of  smoke. 

1732.  Thomas  Waterhonse,  Sheffield — Improvements  in  machinery  for  cutting  files. — 

(Communication.) 

1733.  Hugh  Stoy,  1  St  John's-road,  Eattersea  Rise — Invention  for  stopping  of  engines 

and  carriages  on  railways,  and  also  vehicles  of  every  description  on  the  common 
roads. 

1734.  Joseph  Hulme.  Manchester — Improvements  in  apparatus  for  preventing  the  explo- 

sion of  steam  boilers,  for  measuring  the  pressure  of  steam  and  other  fluids,  and 
in  heating  water  for  the  supply  of  steam  boilers. 

1735.  Henry  Turner,   Leeds — Improvements  in  preparing  hides,  and  in  cutting  them 

into  straps  for  driving  machinery. 

1736.  Henry  Moorhouse,  Denton,  Lancashire — Improvements   in  certain  parts  of  ma- 

chinery or  apparatus  used  in  preparing  cotton,  wool,  or  other  fibrous  materials  to 
be  spun. 

1737.  Charles  White,  99  Tatchb rook-street,  Pimlico — Improvements  in  printing-blocks 

for  printing  ornamental  or  decorative  paper. 

1738.  Antoine  Corvi,  Paris,  and  16  Castle-street,  Holborn—  Improvements  in  musical 

instruments. 

1739.  Alexander  Ogg,  Glasgow — Invention  of  a  new  composition  applicable  to  the  cement- 

ing of  leather. 

1740.  Edward  Webb,  Worcester — An  improved  power  loom  for  weaving  horse  hair  and 

other  fibrous  substances,  where  the  weft  or  shoot  is  not  composed  of  a  continuous 
thread. 

1741.  William  White,  York  Villa,  Kensington-park— Improvements  in  deodorizing  the 

contents  of  cesspools,  privies,  and  also  like  matters  in  other  places. 

Recorded  August  9. 

1742.  William  C.  Pitt,  Pimlico — Improvements  in  the  construction  of  knobs  and  roses 

nsed  with  locks,  latches,  and  such  like  fastenings  as  are  constructed  with  spin- 
dle*. — (Communication.) 

1743.  Thomas  Kaye,  Whitley  Lower,  near  Dewsbury,  Yorkshire — Improvements  in  the 

means  of  reversing  the  direction  of  motion  of  steam  engines. 

1744.  Plato  Oulton,  Dublin— Improvements  in  obtaining  motive  power. 

1745.  William  A.  Gilbee,  4  Sonth-street.Finsbnry,  and  39  Rue  de  FEchiquier,  Paris — Im- 

provements in  hydraulic  machines. — (Communication.) 

1746.  Jean  E.  A.  M.  Jobard,  Brussels,  and  4  South-street,  Finsbury — A  new  system  of 

pump. 

1747.  John  Lucas,  Lincoln— Improved  machinery  for  pulping  or  reducing  vegetable  sub- 

stances. 
1713.  John  Livesey,  New  Linton,  Nottinghamshire — Improvements  in  the  manufacture 
of  fringes. 

1749.  John  Hackett,  Derby — Improvements  in  the  manufacture  of  garments,  or  of  parts 

of  garments,  or  of  appendages  or  appliances  to  garments. 

Recorded  August  10. 

1750.  William  H.  Clabbarn,  Norwich— Improvements  in  the  manufacture  of  shawls  and 

scarfs. 

1751.  Edward  W.  TJren,  Dartmoor,  Walkhampton,  Devonshire— A  new  or  improved  ma- 

chine and  arrangements  of  machinery  for  the  manufacturing  of  bricks,  pipes, 
tiles,  and  artificial  stone  from  clay  and  other  plastic  materials. 

1752.  Edward   Monson,  Birmingham— Invention  of  new  or  improved  machinery  for 

manufacturing,  cleaning,  and  polishing  daguerreotype  plates. 

Recorded  August  11. 
17.53.  Samnel  Bickerton,  Oldham— An  improved  gas-light  governor  or  regulator,  which 
invention  is  also  applicable  to  regulating  the  supply  of  water  and  other  fluids. 

1754.  Joseph  Reimann,  Breslau,  Prussia,  and  Friedrich  Sauermann,  of  the  same  place — 

Improvements  in  fire-arms. 

1755.  Peniston  G.  Greville,  Lombard-street— Improvements  in  the  manufacture  of  cards 

for  working  wool  and  cotton.— (Communication.) 

1757.  John  Tennant,  Shields-Monkton,  Ayrshire — Improvements  in  grubbers  for  agricul- 

tural purposes. 

1758.  Walter  Blundell,  29  New  Broad-street — Improved  apparatus  for  treating  or  prepar- 

ing any  part  of  the  hnman  body  requiring  to  be  surgically  operated  upon,  for  the 
purpose  of  totally  or  partially  benumbing  the  sense  of  feeling  at  the  desired  part 
of  the  human  bodv. 


Recorded  August  12. 

1759.  Thomas  Cox,  29  Southampton-street,  Strand — Invention  of  stools,  cushions,  and 

hassocks. 

1760.  John  Gibson,  Paddington — Improvements  in  the  manufacture  of  railway  wheels. 

1761.  Thomas  G.  Taylor,  King's  Arms  Yard — Invention  for  the  use  or  application  of  the 

stalk  of  the  hop  plant  in  the  manufacture  of  paper,  pasteboard,  millboard,  cord- 
age, rope,  and  textile  fabrics. 

1762.  William   Woodcock,   Earl's-court  Brewery,  Brompton — An  improvement  in  the 

combustion  of  fuel. 

1763.  Pierre  A.  Roquier,  Paris,  and  4  Trafalgar-square,  Charing-cross — A  new  mode  of 

treating  and  curing  the  varicose  veins  of  the  human  body. — (Communication.) 

1764.  George  Weston,  Sheffield— Invention  of  an  improved  veneering  apparatus. 

1765.  John  B.   Dailies,   Charles-place,   De  Beauvoir-square—  Improved   mode  of  treat- 

ing surfaces  of  stone,  plaster,  and  cement  for  the  preservation  of  the  same  from 
decay. 

17G6.  John  Petrie,  jun.,  Rochdale — Improvements  in  machinery  or  apparatus  for  drying 
wool. 

Recorded  August  14. 

1767.  James  T.  Stoneham,  Manchester — Improvements  in  the  mode  or  method  of  render- 
ing woven  fabrics  waterproof,  and  in  the  substance  or  composition  used  for  the 
purpose. 

176S.  Henri  L.  E.  D.  Hennebutte,  Esquermes  lez  Lille  Nord,  France,  and  16  Castle-street, 
Holborn — Improvements  in  the  manufacture  of  varnishes. 

1769.  Joseph  Moore,  Manchester,  Samuel  Beswick,  Failsworth,  and  Benjamin  Wilson, 

Woodhouses,  Lancashire— Certain  improvements  in  the  manufacture  of  piled 
goods  or  fabrics. 

1770.  Peter  Haworth,  Manchester — Improved  belt,  band,  or  strap  fastener. 

1771.  William  Todd  and  Jacob  Todd,  Heywood,  Lancashire — Certain  improvements  in 

power  looms  for  weaving. 

1772.  William  Crosland,  Hulme,  Lancashire — Certain  improvements  in  machinery  or 

apparatus  for  governing  or  regulating  the  speed  of  steam  engines  or  other 
motive  power  engines. 

1773.  Henry  Smith,  Smethwick  —  Improvements  in  the  manufacture  of  wrought-iron 

wheels. 
1744.  Joseph  Beardmore,  jun.,  Stowage,  Deptford — Improvements  in  supplying  air  to 
furnaces. 

Recorded  August  15. 

1775.  John  Greaves  and  Charles  M.  Greaves,  Birmingham— An  improvementorimprove- 

ments  in  the  manufacture  of  certain  kinds  of  spectacle  frames. 

1776.  Benjamin  O'Neale  Stratford,  Earl  of  Aldborough,  Wicklow — Improvements  in  pro- 

jectiles. 

1777.  John  Norton,  Cork — Improvements  in  bolts  and  projectiles  for  fire-arms. 

177S.  John  W.  Taylor  and  Charles  J.  Taylor,  Nottingham — Invention  of  the  employ- 
ment of  adhesive  imitation  embroidery  to  lace,  muslin,  silk,  woollen,  cotton,  or 
other  fabrics,  such  embroidery  being  formed  of  cut,  pressed,  or  stamped  patterns 
of  velvet,  crape,  or  other  materials. 

Recorded  August  16. 

1779.  Robert  Caunce,  Bolton-le-Moors— Certain  improvements  in  machinery  for  prepar- 
ing cotton  and  other  fibrous  materials. 

1780-  John  Coupland,  Southampton — Invention  of  the  preparation  and  manufacture  of 
a  pulp  to  supersede  the  use  of  rags  and  similar  fabrics  in  the  manufacture  of 
paper. 

1781.  Thomas  Atkins,  sen.,  Oxford — Improvements  in  the  mode  of  preparing  land,  con- 
structing machinery  and  other  apparatus  for  applying  and  maintaining  an  under 
current  arterial  circulation  of  fluid  manure,  gases,  vapours,  and  air  to  the  seeds 
and  roots  of  plants. 

1753.  Edward  Maniere,  Jean  B.  A.  Piette,  and  Jean  F.  Mermet,  31  Bedford-row,  Holborn 

— Invention  for  the  conversion  of  peat  into  colours. 

1754.  Francis  Higginson,  65  King  William-street — Certain  improvements  in  the  mode 

of  laying,  directing,  and  aiming  with  ordnance,  ship,  garrison,  and  battering 
guns,  and  field  pieces  of  every  description. 
1785.  Samuel  Frankham,  Greenland-place — Improved  means  of  consuming  smoke  and 
economizing  fuel  in  furnaces. 

1756.  Robert  Carr,  Shrewsbury-road,  and  William  Crossby,  Division-street,  Sheffield- 

Invention  for  burning  or  consuming  smoke  in  furnaces  and  fires  for  engine- 
boilers. 

1757.  William  Kennard,  32  Little  Queen-street,  Holborn— Improvements  in  attaching 

door  or  other  knobs  and  handles. 
17S9.  William  Siddons,  Birmingham— Improvements  in  locks  for  guns  and  other  fire 
arms. 

1790.  John  Lamb  and  Thomas  Lamb,  Kidderminster— Improvements  in  jacquard  ma- 

chinery, and  in  the  apparatus  connected  therewith. 

1791.  Edmond  Hamilton,  Edinburgh— Improvements  in  the  manufacture  or  productioi 

of  beverages  or  occasional  drinks. 

1792.  Thomas  Wallworth,  Manchester — Improvements  in  purifying  and  treating  grain 

and  in  dressing  flour,  and  in  machinery  for  these  purposes. 

1793.  William  Johnson,  47  Lincoln' s-Inn-Fields,  and  Glasgow — Improvements  in  fur 

naces,  and  in  the  consumption  or  prevention  of  smoke.— (Communication.) 

1794.  William  Johnson,  47  Lincoln's-Inn-Fields,  and  Glasgow — Improvements  in  wind 

lasses.— (Communication.) 

Recorded  August  17, 

1795.  Charles  Cowper,  20  Southampton-buildings,  Chancery-lane — Certain  improvement 

in  the  felting  of  hats,  and  in  machinery  for  that  purpose.— (Communication.) 

1796.  John  T.  Wright  and  Edwin  P.  Wright,  Birmingham— An  improvement  or  im- 

provements in  the  manufacture  of  ropes,  cords,  lines,  and  twines. 

1797.  John  Hackett,  Derby— Invention  for  the  manufacture  of  new  and  Improved  fabric: 

of  cotton  and  of  linen,  and  of  cotton  and  linen  combined. 

1798.  Charles  Blake,  St.  Leonard's — An  improvement  in  or  addition  to  doors,  and  doo. 

and  window  frames. 

1799.  Robert  Griffiths,  444  Strand— An  improvement  in  the  manufacture  of  brushes. 

1800.  Julian  Bernard,  Club  Chambers,  Regent-street— Improvements  in  the  manufacturi 

of  boots  and  shoes  or  other  coverings  for  the  feet. 

1801.  Louis  C.  Koeffler,  Rochdale— Improvements  in  extracting  colouring  matter;  also 

applicable  for  extracting  size  or  glue  from  animal  substances. 

Recorded  August  IS. 

1802.  Sara  Spaldin,  Hull — Improvements  in  apparatus  for  preventing  loss  of  life  at  sea. 

1803.  Edward  Trenery,  Stourbridge — A  new  or  improved  machine  for  driving  piles. 

1804.  William  Baker,  Birmingham — Invention  of  a  new  or  improved  method  of  manu- 

facturing the  hezils  or  rings  used  in  glazing  the  dials  of  clocks  and  barometers, 
and  for  other  like  purposes. 

1805.  Joseph  F.  Walton,  Sarratt  Hall,  Hertfordshire — Improvements  in  obtaining  im- 

pressions from  lithographic  stones  or  plates. 

1806.  John  R,  Hill,  39  Princes-street,  Stamford-street,  Lambeth — Improvements  in  ma 

chinery  for  pulverizing  metallic  ores,  or  other  similarly  hard  substances. 
1S07.  John  P.  Clarke,  Leicester— Improvements  in  the  manufacture  of  reels  for  reeling 
of  cotton,  linen,  thread,  silk,  or  other  fibrous  material. 
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1808.  Thomas  W.  Rammoll,  Trafalgar-square— Improvements  in  stoves  and  fire-places. 

1809.  William  E.  Newton,  66  Chancery-lane— Improved  machinery  for  cuttiug  files  and 

rasns.— (Common  ication. ) 

1810.  Alfred  V.  Newton,  G6  Chancery-lane— Certain  improvements  in  direct  acting  marine 

engines. — (Communication.) 

1811.  John  Coney,  Birmingham-  An  improved  construction  of  corkscrew. 

1812^  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  39  Rue 
de  l'Echiquier,  Paris— Improvements  in  preserving  com  and  other  dry  seed.— 
(Communication.) 

1S13.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury.  and  39  Rue 
de  l'Echiquier,  Paris— An  improved  composition  for  fixing  lithographs  and  en- 
gravings on  canvas  after  being  transposed  or  reproduced  by  a  printing  press.— 
(Communication.) 

1814.  "William  Ker  and  Matthew  Ker,  Tottenham-court-road— An  improvement  in  the 
frames  of  expanding  tables. 

1816.  Samuel  Kershaw  and  James  Taylor,   Heywood,  Lancashire  —  Certain  improve- 

ments in  carding  engines. 

1817.  Edward  Lund,  Manchester— Improvements  in  cocks,  valves,  water-plugs,  and  flexi- 

ble joints. 

1818.  Francois  Mathieu,  Partlett's-buildines,  H.ilborn— Improvements  in  filters. 

1819.  "William  Johnson,  47  Lincoln's-Inn-Fields,and  Glasgow— Improvements  in  mould- 

ing or  shaping  articles  of  vulcanized  caoutchouc— (Communication.) 

1820.  William  Johnson,  47  Lincotn's-Inn-Fields,  and  Glasgow— Improvements  in  the 

manufacture  of  hat  bodies. — (Communication.) 
Recorded  August  19. 

1821.  William  Fox  and  William  H.  Fox,  Compton- street— Improvements  in  furnaces  to 

facilitate  the  combustion  of  smoke. 

1822.  Charles  O'Neill,  jun.,  Liverpool— Improvements  in  the  mode  or  method  of  fitting 

up  or  fixing  the  berths  in  emigrant  ships  or  other  vessels. 

1824.  Joseph  Barrows,  Handsworth,  Staffordshire— A  new  or  improved  instrument  to  be 

used  in  cutting  loaves  of  bread  and  other  articles  of  food. 

1825.  Nfihemiah  IS  rough.  Birmingham— A  new  or  improved  dress  fastening. 

1826.  James  Hodgson,  16  Sweeting-street,  Liverpool— Improvements  in  the  construction 

of  iron  vessels. 

1827.  James  Allen,  33  North-street,  Aberdeen,  and  James  Taylor,  of  the  same  place— Im- 

provements in  the  construction  of  rotatory  engines. 

1828.  George  T.  Sniartt,  Doncaster— Invention  for  economising  the  use  of  grease,  oil,  or 

other  lubricating  articles  in  axle-hoxes. 

1829.  George  N.  Lamb,  St.  Helens,  Lancashire— Improvements  in  the  manufacture  of 

Portland  cement. 

1830.  William  V.  Greenwood  and  John  Saxby,  Brighton— Improvements  in  signal  lamps. 

1831.  James  Worrall,  jun.,  Sal  ford— Improvements  in  the  method  of  cutting  fustians, 

cotton,  velvets,  and  other  piled  goods  or  fabrics. 

Recorded  August  21. 

1833.  Tristram  S.  Simpson,  9  St.  Ann's-place,  Limehouse— Improvements  in  sashes. 

1834.  Thomas  Miller,  Fairfield-place,  Stepney — Improvements  in  apparatus  for  raising 

coals  and  other  weights  from  the  holds  of  ships  and  other  places. 

1835.  William  H.  Smith,  M.D.,  Philadelphia,  U.S.,  Henry  Bessemer,  Baxter  House,  St. 

Pancras,  and  Robert  Longsdon,  Hornsey-lane—  Improvements  in  the  manufac- 
ture and  treatment  of  slag  and  vitreous  substances,  and  the  combination  of  other 
substances  therewith. 

1836.  Stopford  T.  Jones,  3  Union-court,  Old  Broad-street,  London— Further  improvements 

to  reduce  and  wash  minerals  to  extract  metal  therefrom,  especially  gold. 

1837.  John  Grist,  Islington — Improvements  in  machinery  for  the  manufacture  of  casks, 

barrels,  anrl  other  similar  articles. 

1838.  Robert  B.  Cooley,  High-street,  Nottingham— An  improvement  in  gloves. 

Recorded  August  22. 

1840.  August! n  Jacquelain,  Paris— Certain  improvements  in  the  manufacture  of  gas  for 

illumination  and  heat. 

1841.  William  Johnson,  47  Lincoln's-Inn-Fields,  and  Glasgow — Improvements  in  the 

manufacture  of  carding  apparatus  for  the  preparation  of  fibrous  materials. — 
(Communication.) 

1S42.  William  II.  Meriwether,  Morley's  Hotel,  Strand — Improvements  in  the  construc- 
tion offences  and  hurdles. 

1813.  Robert  Bentley,  Saltley  Hall,  Birmingham — Improvements  in  marine  and  railway 
telegraphs. 

1S44.  John  Buchanan,  Leamington  Priors— Improvements  in  marine  engines. 

1845.  William  H.  Meriwether,  Morley's  Hotel,  Strand-  Improvements  in  producing  sur- 

faces for  lying,  reclining,  or  sitting  upon. 

1846.  James  L.  Hancock,  Milford  Haven — An  improved  pneumatic  safety  inkstand. 
1817.  William  E.  Newton,  66  Chancery-lane — Certain  improvements  in  carding  engines. 

— (Communication.) 
1S48.  Charles  Blunt,  Sydenham,  and  Joseph  J.  W.  Watson,  Wandsworth— An  improved 
description  of  artificial  fuel. 

Recorded  August  23. 

1849.  William  S.  Smith,  Charlotte-street,  Fitzroy-square — Improvements  in  pianofortes. 

1851.  John  Norton,  Cork — An  iguiter  or  apparatus  for  igniting  explosive  and  combusti- 
ble materials. 

1S53.  Matthew  Curtis,  Manchester,  William  H.  Rhodes,  Gorton,  and  John  Wain,  Green- 
acres,  Moor  Oldham,  Lancashire — Improvements  in  certain  machines  for  spin- 
ning and  doubling  cotton  and  other  fibrous  substances. 

1854.  Aristide  B.  Burard,  Paris — Certain  improvements  in  the  manufacture  of  gas,  coke, 

and  other  products  from  coal,  and  in  apparatus  for  that  purpose. 

1855.  Peter  Fairhairn  and  Thomas  Greenwood,  Leeds— Improvements  in  machinery  for 

preparing  to  be  spun,  cotton,  wool,  flax,  silk,  and  other  fibrous  materials. 
1S56.  Julien  L.  P.  J.  B.  H.  Bouvet,  Paris,  and  16  Castle-street,  Holborn— Improved  suction 
apparatus  for  pumping  and  exhausting  purposes. 

Recorded  August  24. 

Henry  Frost,  Sheffield,  and  John  J.  Smith,  Roscoe-place,  Sheffield— Improvements 
in  furnaces  or  fire-places  for  steam  generators  and  other  purposes. 

William  Brooke,  5  Martin's-lane,  Canon-street — Invention  for  consuming  smoke 
and  condensing  noxious  and  other  gases  and  vapours,  and  converting  the  pro- 
ducts thereof  to  valuable  purposes,  which  now  escape  to  the  injury  of  the  animal 
and  vegetable  life. 

John  Horrock*,  PilUington,  Lancashire — Certain  improvements  in  pin  cops,  or  pin 
bobbins,  or  spools  for  weaving. 

Thomas  Hayter,  King's  Head,  Southwark— Improvements  in  apparatus  for  holding 
straps  for  sharpening  razors. 

Hector  Grand  de  Chuteauncuf,  Paris,  and  4  South-street,  Finsbury— Certain  im- 
provements in  the  process  and  apparatus  for  washing. 

Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris- 
Certain  improvements  in  apparatus  for  illuminating.— (Communication.) 

Itecord'd  August  25. 
Robert  B.  Froggart,  Manchester— Improvements  in  the  mode  or  method  of  purifv- 
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ing,  clarifying,  and  reducing  the  specific  gravity  of  oils  or  fatty  bodies,  and  also 
of  clarifying  fermented  liquids  with  the  machinery  or  apparatus  used  in  the  aaid 
processes. 

Joseph  H.  Tuck,  Pall-mall— Improvements  in  packing  for  pistons,  piston  rods, 
valves,  and  other  uses. 

James  T.  Skinner,  Camden-tnwn— Improved  apparatus  for  rendering  the  shunts 
or  points  of  railways  self-acting,  applicable  also  to  the  working  of  railway  signals. 

Henry  Bessemer,  Old  St.  Pancras-road — Improvements  in  guns  for  throwing  pro- 
jectiles for  naval  and  military  purposes. 

William  Woodcock,  Earl's  Court  Brewery,  Bromptou—  An  improvement  in  the 
construction  of  furnaces. 

Recorded  August  26. 

George  Wall,  Manchester  —  Improvements  in  machinery  or  apparatus  for  the 
manufacture  of  pottery. 

Henry  Davey,  80  Kent-street,  Southwark— Invention  for  consuming  smoke  in  fur- 
naces. 

John  Gedge,  4  Wellington-street  South,  Strand — Improvements  in  boring  instru- 
ments, known  as  augers,  bits,  or  gimlets. — (Communication  from  Ransom  Cook, 
United  States.) 

William  Smith  and  Thomas  Phillips,  Snow-hill — A  new  mode  of  constructing  and 
connecting  pipes  or  tubes  for  gas,  water,  or  steam  purposes. 

Corentin  M.  Perron  de  Kermoal,  Paris— Invention  of  an  improved  system  for  pre- 
serving and  transporting  animal  and  other  alimentary  substances. 

Henry  Francis,  Strand — Invention  of  a  machine  for  scutching  flax,  hemp,  and 
other  like  fibrous  materials. 

Peter  Fairhairn,  Leeds,  and  Robert  Dempster,  Bessbrook,  near  Newry — Improve- 
ments in  machinery  for  carding,  drawing,  and  spinning  tow  and  tow  waste. 

Recorded  August  28. 

Augusts  A.  Legras,  Paris— Improved  apparatus  for  regulating  the  level  or  flow  of 
liquids, 

Thomas  Carr,  Liverpool — Improvements  in  steering  apparatus. 

Robert  M'Connell,  Glasgow — Improvements  in  shutters  for  doors  and  windows. 

James  Donovan,  Church-path,  Hackney — Invention  of  an  improved  mode  of  con- 
structing steam-boiler  and  other  furnaces  for  the  purpose  of  consuming  smoke. 

John  Kirkham,  Tonbridge-place,  New-road,  and  Thomas  N.  Kirkbam,  Edith 
Grove,  West  Brompton — Improvements  in  the  process  of  manufacturing  and 
purifying  gases  for  lighting  and  heating,  and  in  apparatus  to  be  employed 
therein. 

George  Burch,  Cheshunt.  Hertfordshire— Improvements  in  the  manufacture  of  pulp. 

John  Gray,  Liverpool — Improvements  in  the  mariner's  compass. 

Recorded  August  29. 

Isaiah  J.  Machin,  St.  Giles-in-the-Fields— Improvements  in  cutting  screws. 

James  L.  Hancock,  Milford  Haven,  Pembrokeshire — Improvements  in  machinery 
for  draining  land. 

Joseph  Burridge,  70  Great  Portland-street— Improvements  in  apparatus  for  closing 
fire-places. 

John  Gray,  Dublin — Invention  of  a  self-acting  flushing  apparatus,  which  may  be 
arranged  for  registering  the  quantity  of  water  or  other  liquid  flowing  through  it. 

Thomas  M'Nally,  William-street,  Bridge-street,  Blackfriars — Improvements  appli- 
cable to  window-sashes  or  shutters. 

Louis  N.  Langlois  and  Jean  B.  Clavieres,  both  of  Paris,  and  4  South-street,  Fins- 
bury, Loudon — Invention  of  a  new  mode  of  constructing  steam-boilers. 

Jean  de  Redon,  Paris,  and  4  South-street,  Finsbury — Invention  of  a  new  machine 
for  cutting  or  preparing  wood  to  be  used  in  the  manufacture  of  paper. 

John  Seithen,  13  Wakefield-street,  Brunswick-square  —  Improvements  in  the 
manufacture  of  cases  or  envelopes  for  covering  buttles. 

John  F.  Williams,  19  Artillery-place  West,  Bunhill-row — Improvements  in  joining 
cast-iron  tubes. 

Recorded  August  30. 

Jules  Mathieu,  Paris— Improvements  in  pumps. — (Communication.) 

William  Campion,  Nottingham — Improvements  in  the  manufacture  of  warp  fabrics. 

William  Nimmo,  Pendleton,  Lancashire — Improvements  in  machinery  or  apparatus 

for  producing  ornamental  woven  fabrics. 
John  Seithen,  13  Wakefield  Street,  Brunswick-square — Improvements  in  apparatus 

for  cutting  squares  of  cork. 
William  Symington,  King  William-street — Improvements  in  apparatus  for  heating 

air  by  means  of  steam. 

Recorded  August  31. 

Michel  N.  lllakowicz,  35  Maddox-street— Improvements  in  picture-frames. 

Rubert  C.  Witty,  9  Torriano- avenue,  Camden-road  Villas— Improvements  in  illumi- 
nation by  means  of  artificial  light. 

Julian  Bernard,  Club  Chambers,  Regent-street — Improvements  in  the  manufacture 
of  combs. 


5§F*  Information  as  to  any  of  these  applications,  and  their  progress,  may  be  had  on  appli- 
cation to  the  Editor  of  this  Journal. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  August  lOth  to  August  29/A,  1854. 

Aug.  10th,  3026    J.  Thomson,  Redditch— "Crotchet  needle." 
15th,  3627    W.  Howlet,  Fenchurch-street — "Type  slip." 
"     S.  Starkey,  Clapton— "Garden  engine." 
W.  Jacobs,  Dorchester — "  Hat  brim." 
Baker  and  Finnemore,  Birmingham—"  Penholder." 
C.  P.  Poole,  Canon  bury-square — "  Shirt." 


16th,  3628 
22d,  3629 
24th,  3630 
29th.  3631 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 
Provisionally  Registered. 
Aug.    9th,    593    J.  James,  Caledonian-road — "Shirt." 
11th,    594    T.  Neaves,  Mile-end — "  Derrick  beam." 
18th,    5S5    R.  Edwards,  Bow — "Perforated  polisher." 

TO  READERS  AND  CORRESPONDENTS. 

H.  A.  B. — He  is  too  severe  upon  us.  We  really  cannot  go  into  calculations  of  this  sort 
for  individual  benefit. 

A.  B.,  Glasgow. — Our  correspondent  must  have  experimented  with  very  imperfect  in 
struments;  the  diagonal  of  a  square,  the  side  of  which  is  12  inches,  is  almost  a  tenth  ot 
an  inch  less  than  17  inches 
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RAILWAYS. 

HE  value  of  railways  to  the  community  is 
often  apt  to  be  overlooked,  especially  by 
those  who  have  grown  up  since  their  estab- 
lishment in  the  land.  Those  who  are  older 
can  better  estimate  their  advantages,  for 
theirrecollection  goes  back  to  the  times  when 
railways  were  not,  and  when  the  difficulties 
and  expense  of  travelling  were  very  much 
more  than  at  present.  Let  young  men  try 
to  picture  what  the  country  would  be  with- 
out them,  and  let  them  endeavour  to  imagine  how  our  enormous  traffic 
could  be  carried  on  if  they  ceased  to  be.  The  inhabitants  of  a  new  country 
may  very  well  comprehend  the  vast  utility  of  this  method  of  locomotion ; 
they  feel  that  the  elements  of  well-being  which  everywhere  surround 
hem  would,  with  their  assistance,  be  developed  into  wealth  and  happi- 
ness ;  and  that  they  must  wait  many  years  before  what  they  dream  of 
can  be  effected.  If  railways  hound  together  the  towns  of  Australia,  and 
brought  to  the  coast  the  produce  of  the  interior,  taking  back  the  im- 
ported luxuries  and  necessaries  of  another  clime,  what  a  different  aspect 
would  the  face  of  the  country  present !  If  only  a  line  of  iron  road  con- 
veyed the  copper  ore  of  the  rich  mines  of  Australia,  or  of  the  newly  dis- 
covered mine  of  the  Cape  of  Good  Hope,  to  the  sea-board,  what  an  im- 
petus would  be  given  to  commerce  ! 

But  railways  do  not  only  support  traffic  already  in  existence — they 
create  traffic,  a  fact  of  which  the  promoters  of  early  schemes  were  igno- 
rant, and  hence  many  promising  lines  were  abandoned.  Experience, 
however,  brought  to  light  the  fact  that  trade  and  manufactures  lie  dor- 
mant until  means  for  transferring  the  manufactured  articles  from  the 
place  of  production  to  the  places  of  consumption  or  export  are  in  exist- 
ence ;  and  the  further  fact,  that,  when  persons  can  be  assured  of  being 
rapidly  and  punctually  conveyed  from  place  to  place,  there  is  a  strong 
inducement  for  them  to  become  travellers.  Hence  it  may  be  asserted, 
that  every  railway  has  been  a  benefit  to  the  community  amongst  which 
it  lies.  We  have  no  intention  of  defending  the  reckless  expenditure  by 
which  some  railways  were  obtained,  nor  can  we  deny  that,  had  the  cost 
been  less,  the  boon  to  the  public  would  have  been  proportionately  greater  ; 
all  we  say  is,  that  the  railway,  when  formed,  no  matter  how,  is  a  benefit 
to  the  population  near  it. 

Let  us  glance  at  some  of  the  advantages  of  railways,  commencing  with 
their  construction. 

First,  the  construction  of  a  railway  gives  employment  to  a  large  num- 
ber of  surveyors,  engineers,  builders,  and  labourers  of  many  kinds,  not 
only  along  the  line  itself,  hut  also  in  woods  and  quarries,  at  forges,  and 
in  workshops,  where  machinery  and  carriages,  trucks,  &c,  are  made,  with- 
out taking  account,  as  ought  strictly  to  be  done,  of  the  labour  expended 
in  producing  the  tools  employed,  or  the  food  and  clothing  required  by 
those  employed  upon  the  railway  itself. 

In  France,  the  average  cost  per  mile  of  forming  a  railway  has  been 
from  £6,500  to  £7,500,  of  which  one-tenth  was  expended  in  the  purchase 
of  land,  six-tenths  represented  wages  and  the  profits  of  capital,  and  the 
remaining  three-tenths  were  paid  for  materials.  In  Great  Britain, 
unfortunately,  the  cost  of  constructing  railways  has  been  much  more. 
In  some  cases  the  purchase-money  of  the  land  per  mile  has  exceeded 
the  whole  cost  of  a  mile  of  the  railway  in  France.  In  the  United  States, 
the  cost  per  mile  of  forming  a  railway  is  considerably  less  than  in  either 
Great  Britain  or  France.  The  Americans  content  themselves  at  first 
with  a  single  pair  of  rails,  and  construct  the  line  in  the  cheapest  pos- 
sible manner,  looking  forward  with  certainty  to  the  development  of  the 
traffic  for  means  to  perfect  their  undertaking. 

If  these  railways  had  not  been  formed,  all  the  men  employed  must 
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have  sought  out  other  occupations,  finding  which,  they  would  have  pre- 
vented others  from  obtaining  employment  altogether,  or  the  two  parties 
would  have  been  less  fully,  and  therefore  less  usefully  employed.  The 
construction  of  a  railway,  consequently,  creates  a  new  species  of  labour. 
And  since  the  wages  expended  are  replaced  by  something  which  is  itself 
an  instrument  of  production,  there  is  no  Ios3  to  the  community,  whilst 
at  the  same  time  the  promoters  realize  profits,  which,  when  accumulated, 
constitute  capital  to  be  employed  in  new  undertakings. 

The  cheapness,  and  the  rapidity  of  transit,  compared  with  the  old 
mode  of  conveyance,  must  not  be  omitted  from  our  summary  of  the 
benefits  of  railways.  These  advantages  tell  not  only  upon  the  particular 
goods  conveyed,  but  in  inducing  a  greater  amount  of  goods  to  be  carried, 
and  from  a  greater  number  of  places.  The  regularity  with  which  mer- 
chandise can  be  conveyed  from  place  to  place,  and  the  readiness  with 
which  a  large  demand  of  goods  can  be  obtained  from  the  place  where  they 
are  stored,  offer  advantages  which  reduce  the  cost  of  goods  to  the  con- 
sumer. 

With  respect  to  passengers,  railways  effect  a  saving  in  three  different 
ways: — 1st,  in  the  cost  of  the  conveyance;  2d,  in  the  other  expenses 
of  the  journey ;  and  3d,  of  time.  Previous  to  the  establishment  of  rail- 
ways, the  mean  cost  of  travelling  inside  a  fast  coach  was  forty-eight 
shillings  the  hundred  miles.  The  average  expense  of  a  place  in  a  first- 
class  railway  carriage  for  the  same  distance,  is  about  seventeen  shillings 
and  sixpence ;  consequently,  the  saving  effected  by  the  modern  convey- 
ance is  175  per  cent.  Had  our  railways  been  formed  on  a  less  extra- 
vagant scale  of  expenditure,  the  saving  would  be  much  more.     As  to 

the  general  expenses  of  travelling  by  the  old  method  and  by  railways 

fares  not  being  in  question — it  is  very  difficult  to  form  a  comparative 
estimate  with  any  approach  to  accuracy ;  only,  it  is  evident  that  the 
longer  the  journey,  the  larger  the  sum  expended  on  the  road.  Equally 
evident  is  the  very  great  saving  of  time  effected  by  railway  travelling. 
Eight  miles  an  hour  was  a  high  average  for  coach  travelling — twenty- 
five  miles  an  hour  is  a  low  average  for  railway  travelling.  All  this 
economy  of  time  and  money  obtained  by  the  present  mode  of  locomotion 
is  attended,  not  only  by  the  immediately  obvious  advantages,  but  also 
with  these,  that  not  only  does  it  enable  persons  previously  accustomed 
to  travelling  to  go  over  much  more,  but  persons  who  never  left  their 
homes  are  now  tempted  to  see  the  world.  Hence  the  remote  parts  of  the 
kingdom  are  brought  nearer  together,  and  intercourse  between  persons 
separated  by  distance  has  been  very  largely  increased. 

From  these  considerations  we  may  turn  to  the  increase  in  value  which 
land  has  received  from  the  introduction  of  railways.  The  benefit  which 
landed  property  derives  from  the  proximity  of  a  railway,  naturally  flows 
from  the  greater  ease  with  which  its  produce  is  brought  to  market.  The 
cost  of  transport  to  the  old  place  of  sale  being  less  than  before,  either 
the  seller  derives  the  benefit  of  a  greater  profit,  or  the  purchaser  of  a  less 
price.  Moreover,  the  range  of  market  is  much  increased.  The  sources 
which  now  feed  the  London  market  are  not,  as  formerly,  limited  to  a 
narrow  strip  around  the  metropolis.  Its  basin,  as  a  geographer  would 
say,  has  been  very  much  enlarged  ;  or,  as  a  mathematician  might  word 
it,  the  radius  of  supply  has  been  lengthened. 

It  has  been  asserted  that  a  railway  makes  its  influence  felt  to  the 
extent  of  three  miles  on  each  side.  If  this  is  so,  each  mile  of  railway 
affects  beneficially  the  income  and  permanent  value  of  3840  acres  of 
land.  Let  us  assume  the  increase  of  rental  to  be  only  one  shilling  per 
acre,  and  we  have  an  increase  of  value  in  the  land  of  £5760  per  mile, 
reckoning  at  thirty  years'  purchase. 

Of  course,  such  an  increase  in  the  wealth  of  the  community  shows 
itself  in  various  ways  to  be  a  public  benefit.  The  taxes  are  raised  with 
less  difficulty,  and  produce  a  larger  sum;  capital  accumulates,  and 
labour  is  better  paid;  the  sum  of  human  pleasure  is  perceptibly  in- 
creased ;  ignorance  and  prejudices  are  dissipated  with  the  growing 
ntercourse  of  men  with  their  fellows. 
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TWIN-DREDGER  OF  THIRTY  HORSE  POWflR. 

By  J.  W.  Hoby  &  Co.,  Engineeiis,  Renfrew. 

(Illustrated  by  Plate  1G1.) 

This  powerful  dredging  machine  was  constructed  for  the  Commissioners 
of  Leith  Harbour,  the  designs  furnished  by  the  makers  being  approved  of 
by  Mr.  Rendel,  the  engineer.  It  has  been  a  very  successful  machine, 
its  performances  being  at  the  rate  of  1,840  tons  discharged  per  day  of 
ten  hours.  A  deviation  from  the  ordinary  system  of  construction  was 
adopted  in  it,  on  account  of  certain  peculiarities  of  the  locality  for  which 
the  dredger  was  destined. 

The  large  plate  engraving,  which  we  present  to  our  readers  this 
month,  is  a  vertical  longitudinal  section  of  the  machine,  taken  near  the 
side  of  the  vessel,  and  through  one  of  the  boilers.  On  a  future  occasion 
we  shall  give  a  transverse  vertical  section,  taken  partly  through,  and 
partly  in  front  of  the  engines. 

The  hull  is  of  plate-iron,  and  is  ninety  feet  long,  thirty  feet  wide,  and 
eight  feet  six  inches  deep.  A  large  well  is  formed  in  the  centre  of  the 
vessel  for  the  passage  of  the  two  endless  chains  of  buckets,  and  for  the 
introduction  of  the  ladders  upon  which  the  buckets  are  supported. 
These  ladders  are  upheld  at  one  end  by  the  main  shafts,  by  means  of 
which  the  buckets  are  driven,  the  other  extremities  of  the  ladders  being 
slung  to  a  hoisting  apparatus  at  the  other  end  of  the  vessel,  so  that  they 
may  be  elevated  or  lowered  to  suit  the  level  of  the  bottom  to  be  deepened. 
The  machinery  is  driven  by  a  pair  of  oscillating  cylinders,  each  twenty- 
five  inches  in  diameter,  and  placed  immediately  below  the  main  driving 
shaft,  which  is  at  the  upper  end  of  the  bucket  ladders.  These  cylinders 
are  supplied  with  steam  from  two  boilers  near  the  longitudinal  centre  of 
the  vessel,  and  placed  one  on  each  side  of  the  central  well.  The  motion 
is  first  communicated  to  a  transverse  horizontal  shaft  immediately  over 
the  steam  cylinders.  This  shaft  carries  two  very  heavy  fly-wheels,  and 
has  bevil  pinions  upon  its  overhanging  ends,  and  connected  to  it  by 
frictional  couplings,  so  as  to  yield  to  any  inordinate  strain.  These  bevil 
pinions  gear  with  bevil  wheels  keyed  upon  vertical  shafts,  which  carry 
bevil  pinions  upon  their  upper  ends  in  gear  with  large  bevil  wheels  on 
the  main  driving  shafts.  The  bevil  pinions  on  the  upper  ends  of  the 
vertical  shafts  can  be  engaged  with,  or  disengaged  from,  their  shafts  by 
means  of  adjustable  clutch-boxes.  Connections  are  likewise  provided  to 
enable  the  engines  to  drive  the  several  winches  for  lifting  the  lower  ends 
of  the  bucket  ladders,  for  warping  the  vessel  into  a  new  position,  and 
for  other  purposes. 

The  sand  or  mud  raised  by  the  buckets  is  discharged  into  a  shoot  or 
duct  of  plate-iron,  which  conveys  it  into  the  pontoon  hopper,  or  lighter, 
placed  across  the  end  of  the  vessel  to  receive  it. 

We  shall  enter  into  a  more  detailed  description  of  this  highly  im- 
portant machine,  when  we  lay  the  second  illustrative  plate  before  our 
readers. 


THE   EDUCATIONAL  EXHIBITION. 

This  remarkable  collection  closed  at  the  beginning  of  last  month. 
Very  quietly  has  it  proceeded  on  its  course  ;  and  but  for  some  hundred 
visitors  daily,  and  a  few  more  or  less  at  the  lectures  and  conversational 
meetings  which  have  been  held  in  connection  with  the  objects  of  the 
promoters,  it  has  been  apparently  as  though  it  was  not.  And  yet  a  more 
interesting  assemblage  of  articles  could  not  easily  have  been  devised  or 
brought  together.  From  all  the  civilized  portionsof  the  world  did  ministers 
of  education  send  or  bring  personally  their  contribution  to  the  store — 
all  their  physical  means  of  doing  what  they  intended  to  do  in  their  schools, 
with  the  physical  proofs  of  what  they  had  accomplished.  North  and 
South,  East  and  West,  came  and  said  to  England,  "See  what  we  have 
done,  and  see  how  we  have  done  it."  But  how  few  of  the  English  people 
went  to  see !  The  paucity  is  a  marvel  to  us.  And  when  we  bear  in 
mind  that,  with  the  exception  of  one  or  at  most  two  members  of  our 
upper  house  of  Parliament,  not  one  of  the  many  others  considered  the 
Exhibition  worthy  of  a  visit,  our  wonder,  against  our  will,  resolves  itself 
into  almost  something  else.  Why,  to  such  an  Exhibition  as  this,  and  at 
this  time,  the  peers  and  commoners  of  the  laud  should  in  duty  have 
flocked,  and  read  it  with  a  higher  interest  than  that  bestowed  upon  any 
Blue-book  that  ever  came  before  the  present  generation  of  legislators. 
It  is  natural  that  what  we  take  an  interest  in  ourselves,  we  like  others 
to  feel  interested  in  also;  and  it  has  been  mortifying  to  us,  as  very 
frequently  we  were  attracted  to  St.  Martin's  Hall,  to  observe  this  general 
desertion  of  the  Exhibition  by  those  for  whose  enlightenment  it  might  be 
said  to  have  been  expressly  opened.  Fortunately,  there  is  a  class  who 
take  a  higher  interest  in  these  "common  things"  than  our  chiefs— (all 


honour,  however,  to  Prince  Albert  who  set  the  right  example  to  them  !) 
It  is  not  an  every-day  occurrence  for  our  pleasure  and  our  duty  to  be 
inseparably  connected.  It  is  a  very  rare  thing.  It  is  very  rare  even 
with  individuals.  But  search  all  the  "  London  Directories  "  in  the 
world,  and  fix  upon  the  class  who  collectively  find  their  duty  but  another 
name  for  pleasure,  and  furnish  proofs  to  others  that  their  pleasure  is  but 
another  name  for  duty.  Such  a  class  seem  to  be  the  Class  Teachers  in 
what  are  improperly  called  the  lower  schools  in  the  world.  We  do  not 
hesitate  to  say,  that  we  have  experienced  no  greater  delight  than  when  we 
have  been  listening  to  the  kindly  enthusiasm  and  sensible  observations 
that  have  liberally  dropped  from  many  of  these  gentlemen,  during  the 
course  of  the  conversational  afternoons  and  evenings.  They  all  appear 
to  be  in  that  enviable  position  where  a  person  loves  his  duly.  And 
they,  certainly,  one  and  all  of  the  many  hundreds  who  visited  the  Ex- 
hibition— it  would  be  invidious  to  mention  any  particular  names — 
showed  that  they  felt  a  proper  sense  of  the  world-wide  display  which 
they  had  been  privileged  to  witness.  None  could  have  left  without 
receiving  much  aid  in  bis  work,  as  well  as  in  the  means  of  carrying  it 
on ;  and  one  of  the  best  results  likely  to  follow  from  this  last  splendid 
offering  of  the  Society  of  Arts,  is  the  improvement,  where  it  was  want- 
ing, of  the  subjects  taught,  and  the  mode  of  tuition  in  all  junior  schools. 
It  is  due  to  this  class  of  her  Majesty's  subjects,  growing  daily  in  greater 
importance,  to  speak  as  we  have  found  them  on  this  the  first  great 
public  opportunity  of  meeting  one  another. 

A  list  of  most  of  the  lectures  which  have  been  delivered  will  be  found 
at  p.  113  of  our  present  volume.  Some  others  have  likewise  been  de- 
livered, particularly  the  famous  one  by  Cardinal  Wiseman.  The  lecturers 
who  aimed  the  highest  were  undoubtedly  Dr.  Whewell,  Professor  Baden 
Powell,  and  Cardinal  Wiseman,  the  two  former  having  the  advantage  of 
keeping  their  discourses  within  the  limits  of  practical  result.  We  can- 
not stop  one  moment  to  reflect  upon  the  establishment  in  these  islands 
of  a  censorship  with  regard  to  our  cottage  literature,  as  proposed  by  the 
learned  Catholic ;  for,  were  our  literature  of  the  kind  in  a  position  to 
require  it,  the  institution  never  could  be  popular.  The  Cardinal  has 
taken  his  cue  from  the  censorship  established  by  our  French  neighbours ; 
but  although,  by  dint  of  perseverance,  we  might  pick  out  in  the  low 
neighbourhoods  of  our  large  cities  and  towns  occasional  sheets  of  letter- 
press, which  we  would  rather  see  exchanged  for  better  things,  there  is 
nothing  very  gross  in  them,  while  the  shops  of  our  large  publishers  of 
juvenile  books  teem  with  very  excellent  things  of  their  kind.  The 
lectures  were  principally  on  points  connected  with  the  school-room  and 
its  apparatus — the  methods  of  teaching  different  learning,  and  on  rewards 
and  punishments.  In  the  course  of  the  discussions  which  very  wisely 
were  proposed  to  follow  most  of  them,  many  new  points  of  view  were 
exposed,  and  important  observations  made,  which  will  not  be  long  in 
reaching  the  boundaries  of  civilization.  Among  the  lectures  we  are 
constrained  to  notice  two  delivered  by  Mr.  Shields,  one  of  the  masters  of 
a  Birkheck  training  school,  in  which,  with  about  sixty  of  his  selected 
pupils  before  him — boys  and  girls  from  six  to  ten — he  illustrated  very 
successfully  the  principles  of  "  object  teaching."  Each  of  these  lectures 
was  a  lesson  to  the  children.  The  first  was  upon  "Salt."  The  second 
upon  a  point  in  the  philosophy  of  social  life.  And  it  must  be  confessed 
that,  whether  it  resulted  from  the  teacher's  ability,  or  the  peculiar 
principle  of  tuition — the  Pestalozzian  system — the  children  appeared  so 
well  up  in  the  subjects,  not  as  if  they  had  them  by  rote,  but  by  dint  of 
making  them  out  for  themselves,  as  would  have  put  to  shame  most  of 
the  great  public  schools  in  the  kingdom. 

The  heaps  of  books  on  all  subjects  which  were  here  brought  together, 
have  no  doubt  before  this  suggested  to  many  of  our  educational  publishers 
several  new  works.  There  were  many  hints  to  be  derived  from  those 
forwarded  from  different  parts  of  Europe.  The  Swedish  little  library 
was  well  worth  conning  over  more  attentively  than  could  be  done  with 
but  a  short  conversation  with  an  attendant,  and  an  imperfect  knowledge 
of  the  tongue.  We  shall  have  after  this,  we  hope,  some  of  our  school- 
books  greatly  modified,  and  all  improved  in  substance  and  appearance. 
We  shall  have,  we  doubt  not,  better  general  methods  of  teaching  all 
things  which  can  be  taught  in  schools ;  and  what  is  of  far  higher  import- 
ance, we  shall  have  increasingly  avery  superior  order  of  minds  in  teachers 
themselves,  to  what  the  generality,  within  a  very  few  years,  were.  They 
are  now  awake  to  their  high  responsibilities,  and  their  true  position  in 
States,  and  will  be  among  the  first  to  welcome  anything  that  shall  admi- 
nister to  their  proper  power. 

Since  writing  the  above,  it  has  come  to  our  knowledge  that  a  memorial, 
signed  by  284  persons,  including  the  committee,  teachers,  pupil-teachers, 
and  students  in  training  at  the  Home  and  Colonial  School  Society  and 
Gray's  Inn  Lane,  lias  been  presented  to  the  Privy  Council,  praying  that 
the  Educational  Exhibition  of  the  Society  of  Arts  at  St.  Martin's  Hall, 
may  be  taken  up  by  the  Committee  of  Council  on  Education,  and  main- 
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tained  as  a  permanent  museum  of  education  for  the  use  of  teachers  in 
elementary  and  normal  schools,  and  others  engaged  in  education.  This 
is  as  it  should  be,  and  will  be  of  essential  use  for  many  more  teachers 
than  those  named. 


Upon  closing  our  remarks,  it  is  gratifying~to  state  that  the  Exhibition 
went  off,  in  every  respect,  well,  and  the  thanks  of  the  whole  community 
are  greatly  due  to  Mr.  Henry  Chester,  the  president  of  the  Society  of 
Arts,  for  his  constant  attention  to  its  interests. 


EiVET-MAKING    MACHINE. 
By  James  Howden,  Glasgow. 


This  recently  patented  machine  comprehends  several  practically 
valuable  improvements,  whicli  will  be  fully  understood  on  reference  to 
the  accompanying  engravings  and  description.  Fig.  1  is  a  vertical  longi- 
tudinal section  of  the  machine,  the  section  being  taken  at  different  planes 
at  each  end;  and  fig.  2  is  a  transverse  vertical  section,  taken  on  one  side 
of  the  central  shafts.  The  framing  of  the  machine  consists  of  a  solid 
rectangular  iron  casting,  a,  mounted  upon  a  pair  of  cross  standards,  b, 
one  at  each  end,  the  whole  being  bolted  down  to  a  single  bed  plate.  An 
additional  standard  is  provided  at  c,  to  support  the  bearings  of  the  pro- 
jecting end  of  the  driving  or  first  motion  shaft,  D.  This  shaft  is  also 
carried  in  bearings  in  the  sidea  of  the  casting,  a,  and  carries  the  fast  and 
loose  pulleys,  e,  to  receive  a  driving  belt  from  an  overhead  or  other  revolv- 
ing shaft.  All  the  moving  details  of  the  machine  are  actuated  through 
this  shaft,  -which  has  keyed  upon  it  two  pinions,  f  g,  the  former  in  gear 
with  a  spur-wheel,  n,  fast  upon  a  transverse  cam  shaft,  i,  immediately 
above  the  shaft,  d;  and  the  latter  with  a  spur-wheel,  J,  fast  on  a  trans- 
verse cam  shaft,  k,  immediately  below  the  shaft,  d,  the  shafts,  i  and  K, 
heing  carried  in  suitable  bearings  on  the  upper  and  under  sides  of  the 
frame  casting,  a.  The  shaft,  i,  has  fast  upon  it  the  main  cam,  I.,  by 
means  of  which  the  compressing  and  shaping  of  the  blanks  is  effected, 
and  it  has  a  steel  piece  keyed  upon  its  most  prominent  part  to  resist  the 
wearing  pressure,  which  is  greatest  at  that  point.  The  machine  is  du- 
plex, that  is  to  say,  it  is  furnished  with  duplicate  details,  and  is  capable 
of  making  rivets  at  both  ends.  The  cam,  i,,  acts  alternately  upon  two 
rams,  m,  which  are  furnished  with  friction  rollers  at  the  ends  in  contact 
with  the  cam,  and  with  catch  pieces,  which  are  acted  upon  by  scrolls  or 
ridges  upon  the  cam,  for  the  purpose  of  drawing  back  the  rams  after  each 
stroke.  The  rams,  m,  lie  along  the  longitudinal  centre  line  of  the  ma- 
chine, and  slide  in  guide  brasses,  of  which  there  are  two  for  each  ram, 
each  pair  being  carried  by  a  casting,  N,  bolted  across  the  machine  to 
fiang'.-s  cast  on  the  inside  of  the  frame,  a.  The  outer  ends  of  the  rams, 
K,  have  sockets  formed  in  them  to  receive  the  dies,  by  means  of  which 
the  heads  of  the  rivets  are  furmed.  The  blank  which  is  to  be  made  into 
a  rivet  is  held  in  a  perforated  disc,  o,  carried  upon  a  spindle  above,  and 

illcl  to  the  ram,  M,  the  outer  bearing  of  the  spindle  being  upon  the 
end  of  the  frame,  a,  whilst  the  inner  bearing  is  upon  a  transverse  bracket, 
p,  resting  upon  flanges  cast  upon  the  inside  of  the  frame,  A.     The  disc, 


o,  is  perforated  with  a  ring  of  apertures,  into  which  tubular  die  pieces,  k, 
for  shaping  the  body  of  the  rivet,  are  loosely  fitted,  being  entered  into 
the  disc  from  the  outside,  and  heing  formed  with  a  shoulder  to  prevent 
their  being  passed  completely  through  the  disc.  The  disc,  o,  is  also 
formed  with  a  ring  of  smaller  perforations,  s,  alternated  with  the  die 
apertures,  the  apertures,  s,  serving  for  locking  the  disc  accurately  in 
position  after  each  shift,  to  bring  a  fresh  blank  in  front  of  the  ram,  m. 
This  locking  action  is  effected  by  means  of  a  bar,  T,  which  slides  hori- 
zontally in  guide  bearings,  carried  by  the  casting,  h,  and  by  the  bracket, 
p,  and  is  driven  into  the  disc  aperture,  s,  at  the  proper  moment  by  the 
action  of  a  cam,  u,  on  the  shaft,  i.  The  locking  bar,  t,  is  above  the  level 
of  the  shaft,  I,  and  the  action  of  the  cam,  u,  is  transmitted  through  a 
lower  bar  connected  to  the  locking  bar,  t,  by  a  pin.  The  point  of  the 
locking  bar  is  slightly  coned,  so  that  if  the  aperture,  s,  of  the  disc,  o,  is 
not  fairly  opposite  to  it,  it  will  not  only  enter  it,  but  will  also  shift  the 
disc  into  accurate  position.  The  cam,  u,  has  a  groove  cut  on  its  face, 
which  acts  on  a  side  catch,  upon  the  bar  below  the  locking  bar,  t,  and 
serves  to  draw  the  latter  out  of  the  disc,  o,  whilst  this  disc  is  being  shifted 
round  to  bring  a  fresh  blank  opposite  the  ram,  m.  The  disc,  o,  is  formed 
with  ratchet  notches  upon  its  periphery,  and  is  turned  between  each 
ramming  action  by  means  of  a  catch-rod  jointed  to  a  lever  not  shown 
in  the  engravings,  this  lever  being  carried  by  a  stud-pin  on  the  inside  of 
the  frame,  a,  and  worked  by  a  cam,  v,  upon  the  shaft,  K.  Outside  the 
disc,  o,  and  in  a  line  with  the  ram,  M,  is  fitted  an  adjustable  counter- 
pressure  pin,  w,  which  is  screwed  up  against  the  back  of  the  tubular  die, 
r,  and  resists  the  entire  pressure  of  the  ram,  m,  the  disc,  o,  being  conse- 
quently quite  free  from  strain  or  pressure,  as  the  tubular  die,  R,  is  loose, 
as  already  mentioned,  and  free  to  yield  to  the  pressure,  should  there  be 
any  play  between  it  and  the  counter-pressure  pin,  w.  The  pin,  w,  is 
screwed  into  a  bush  fixed  in  the  end  of  the  frame,  A,  and  it  can  be  ad- 
justed in  or  out  to  suit  different  sizes  of  tubular  sockets,  R.  The  disc,  o, 
has  a  groove  turned  out  of  its  outer  face  directly  over  the  die  apertures, 
to  allow  of  the  passage  of  the  point  of  the  pin,  w,  when  the  disc  is  turned 
round. 

Various  sizes  of  rivets,  or  other  articles,  can  be  made  by  changing 
the  tubular  dies,  r  ;  but  the  groove  can  only  be  cut  to  a  limited  depth 
without  too  much  weakening  the  disc,  and  when  a  smaller  size  of  rivet 
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is  wanted,  a  tubular  counter-pressure  pin,  w,  is  used,  and  a  plunger  is 
made  to  enter  at  each  stroke  through  it  into  the  tubular  die,  r,  a  suffi- 
cient distance  to  obtain  the  length  of  rivet  required.  In  the  engravings, 
one  end  of  the  machine  is  represented  as  fitted  with  a  solid  pin, 
w,  the  other  end  having  a  tubular  pin  and  plunger,  x.  This  plunger 
is  worked  by  a  lever,  t,  which  oscillates  on  a  centre  outside  the  frame, 


;i';;  s;vr'r 


and  has  its  lower  end  jointed  to  a  horizontal  rod,  z.  This  rod,  z,  runs 
upon  a  roller,  carried  by  a  pendant  bracket,  a,  and  is  acted  upon 
by  a  cam,  b,  upon  the  shaft,  k,  this  cam  being  arranged  to  draw  it  in,  as 
well  as  push  it  out,  by  means  of  a  groove  and  catch,  similar  to  those 
employed  on  the  other  cams.  The  plunger,  x,  is  connected  to  a  joint  on 
the  upper  end  of  the  lever,  r,  by  Cutters;  and  it  can  be  adjusted  by  put- 
ting in  cotters  of  different  sizes  before  and  behind,  so  as  to  cause  the 
plunger  to  be  driven  in  to  a  greater  or  less  extent,  according  to  the 
length  of  rivet  to  be  made.  The  iron  rod,  c,  of  which  the  rivets  are 
formed,  is  entered  at  an  opening  in  the  end  of  the  frame,  and  a  little 
below  the  level  of  the  ram,  m,  but  in  the  sime  vertical  plane.  It  is 
passed  between  the  cutters,  d,  e,  and  up  to  an  adjustable  guige,  /,  by 
which  the  length  to  be  cut  off  is  determined.  The  upper  cutter,  d,  is 
countersunk  into  the  inner  side  of  the  frame,  a,  and  the  lower  cutter,  e, 
slides  in  guides,  bolted  to  the  framing;  and  when  cutting  the  iron  rod,  it 
rises  up  past  the  aperture  and  the  fixed  cutter,  d,  so  as  to  lift  the  rivet- 
blank  up  to  the  level  of  the  ram,  m.  Whilst  being  so  lifted  up,  the 
rivet-blank  is  supported  by  the  edge  of  the  cutter,  and  by  a  small 
bracket  piece,  fixed  to  the  back  of  the  cutter.  The  piece,  e,  which  carries 
the  moveable  cutter,  is  linked  to  a  lever,  g,  which  oscillates  on  a  centre, 
carried  by  a  standard  upon  the  bed  plate,  and  is  actuated  by  a  cam,  h, 
upon  the  shaft,  ic.  This  cam  is  not  fixed  directly  to  the  shaft,  but  is 
secured  by  a  screw-pin  to  a  quadrant,  which  has  a  segmental  slot,  in 
which  the  screw-pin  can  be  adjusted,  so  as  to  set  the  cam  in  a  position 
to  suit  tho  length  of  rivet-blank,  in  order  that  the  knife  may  begin  to 
descend  the  moment  the  ram  enters  the  rivet-blank,  into  the  tubular 
die,  w.  When  the  rivet  is  formed  by  the  action  of  the  ram,  m,  it  is 
carried  round  in  the  disc,  o,  until  it  arrives  opposite  to  a  plunger,  i, 
which  ejects  it  from  the  disc,  whereupon  it  falls  into  a  duct  (not  shown 
in  the  drawings),  which  conveys  it  to  a  suitable  receptacle.  The  plunger, 
z,  works  in  a  covered  slide-box,  j,  which  is  open  below,  to  admit  the  end 
of  a  lever,  Ic,  which  enters  a  slot  in  the  plunger,  i,  and  serves  to  actuate 
it.  _  The  lever,  Ic,  oscillates  on  a  centre  upon  the  framing,  and  is  jointed 
at  its  lower  end  to  a  rod,  I,  which  runs  upon  a  roller,  carried  by  the 
pendant  bracket,  n,  and  is  acted  upon  by  a  cam,  m,  upon  the  shaft,  k. 
The  cam,  m,  is  formed  with  a  flange,  which  acts  upon  a  catch-piece  on 


the  end  of  the  rod,  I,  so  as  to  draw  it  back  after  its  stroke  is  performed. 
The  point  of  the  plunger,  i,  is  an  adjustable  piece,  which  can  be  changed 
to  suit  different  sizes  of  rivets.  The  same  letters  indicate  like  parts 
appertaining  to  each  end  of  the  machine.  The  cams,  v  and  h,  are  in 
duplicate,  a  separate  one  being  employed  for  each  end  of  the  machine; 
but  the  cams,  L,  u,  b,  and  m,  are  single,  and  serve  each  to  act  upon  cor- 
responding parts  at  both  ends  of  the  machine.  A  pin  is  screwed  through 
the  bracket,  p,  on  the  opposite  side  to  the  locking  bar,  t,  so  as  to  bear  up 
against  the  disc  on  that  side,  and  prevent  any  accidental  lateral  strain 
upon  the  disc.  When  the  space  is  limited  in  which  it  is  desired  to  erect 
one  of  these  rivet-making  machines,  one-half  of  the  details  may  be  omitted, 
so  as  to  convert  it  to  a  single-acting  machine,  the  frame,  of  course,  being 
cast  in  a  corresponding  form.  The  machine  is  obviously  capable  of 
making  bolts,  spikes,  nails,  screw-blanks,  or  any  other  articles  of  a  like 
nature,  as  well  as  rivets. 


REPORT  OF  AMERICAN  COMMISSIONER  OF  PATENTS. 

The  Commissioner  of  Patents  of  the  United  States  has  recently  issued 
his  report,  with  reference  to  the  business  of  his  office  in  the  year  1853, 
and  that  part  relating  to  Arts  and  Manufactures  is  now  before  us.  The 
receipts  for  that  year  amounted  to  121,527  dollars,  whilst  the  expendi- 
ture amounted  to  132,869  dollars,  showing  an  excess  of  payments  over 
receipts  of  11,342  dollars.  This  excess  has  been  paid  out  of  the  patent 
fund,  the  accumulation  of  surplus  receipts  in  preceding  years.  If  we 
look  at  the  items  of  expenditure,  we  find  that  78,032  dollars  were  ex- 
pended in  the  salaries  of  the  Commissioner,  and  his  permanent  or  tem- 
porary assistants,  and  that  23,466  dollars  were  repaid  to  persons  who  had 
applied  for  patents,  and  had  then  withdrawn  their  applications.  In  such 
cases  the  applicant  is  entitled  to  withdraw  two-thirds  of  the  fee  paid  by 
him. 

The  number  of  patents  issued  during  the  year  was  844,  exclusive  of 
24  re-issues,  3  additional  improvements,  12  extensions,  and  75  designs, 
whilst  375  patents  have  expired.  The  number  of  applications  for  patents 
during  the  year  was  2673;  during  1843,  ten  years  previously,  it  was 
819,  there  being  a  gradual  increase  during  the  decennial  period.  It  is 
probably  known  to  most  of  our  readers,  that  the  American  Patent  Office 
requires  applicants  for  patents  to  deposit  models  of  machinery,  &c, 
invented  by  them,  and  at  the  present  time  there  are  nearly  25,000  models 
in  the  office,  besides  the  same  number  of  drawings  in  the  portfolios.  A 
library  is  attached  to  the  office,  containing  5750  volumes. 

Of  the  844  patents,  118  fell  into  the  class  of  agriculture,  including 
instruments  and  operations ;  93  into  the  class  of  metallurgy,  the  manu- 
facture of  metals  and  instruments  therefor;  64  into  the  class  of  manu- 
factures of  fibrous  and  textile  substances,  including  machines  for  pre- 
paring fibres  of  wool,  cotton,  silk,  fur,  paper,  &c. ;  46  into  the  class  of 
chemical  processes,  manufactures  and  compounds,  including  medicines, 
dyeing,  colour-making,  distilling,  soap  and  candle-making,  mortars, 
cements,  &c. ;  48  into  the  class  of  calorifics,  comprising  fire-places,  stoves, 
grates,  furnaces  for  heating  buildings,  cooking  apparatus,  preparation  of 
fuel,  &c. ;  45  into  the  class  of  steam  and  gas  engines,  including  boilers  and 
furnaces  therefor,  and  parts  thereof;  39  into  the  class  of  navigation  and 
maritime  implements,  comprising  all  vessels  for  conveyance  on  water,  their 
construction,  rigging,  and  propulsion,  diving  dresses,  life  preservers,  &c; 
23  into  the  class  of  mathematical,  philosophical,  and  optical  instruments, 
including  clocks  and  chronometers  ;  30  into  the  class  of  civil  engineer- 
ing and  architecture,  comprising  works  on  rail  and  common  roads, 
bridges,  canals,  wharves,  docks,  rivers,  weirs,  dams,  and  other  internal 
improvements,  buildings,  roofs,  &c. ;  27  into  the  class  of  land  conveyance, 
comprising  carriages,  cars,  and  other  vehicles  used  on  roads  ;  25  into  the 
class  of  hydraulics  and  pneumatics,  including  water-wheels,  windmills,  and 
other  implements  operated  on  by  air  or  water,  or  employed  in  the  raising 
and  delivery  of  fluids  ;  15  into  the  class  of  grinding-mills  and  mill  gear- 
ing, including  grain-mills,  mechanical  movements,  and  horse  powers;  65 
into  the  class  of  "lumber"  (i.  e.  wood  work),  including  machines  and 
tools  for  preparing  and  manufacturing,  such  as  sawing,  planing,  mortis- 
ing, shingle  and  stave,  carpenters'  and  coopers'  implements;  11  into  the 
class  of  stone  and  clay  manufactures,  including  machines  for  pottery, 
glass-making,  brick-making,  dressing  and  preparing  stone,  cements,  and 
other  building  materials;  26  into  the  class  of  leather,  including  tanning 
and  dressing,  manufacture  of  boots,  shoes,  saddlery,  harness,  &c. ;  46 
into  the  class  of  household  furniture,  machines,  and  implements  for 
domestic  purposes,  including  washing  machines,  bread  and  cracker 
machines,  feather-dressing,  &e. ;  57  into  the  class  of  arts,  polite,  fine,  and 
ornamental,  including  music,  painting,  sculpture,  engraving,  books,  paper 
printing,  binding,  jewellery,  &c. ;  16  into  the  class  of  fire-arms  and  im- 
plements of  war,  and  parts  thereof,  including  the  manufacture  of  shot 
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and  gunpowder;  16  into  the  slass  of  surgical  and  medical  instruments, 
including  trusses,  dental  instruments,  bathing  apparatus,  &c. ;  12  into 
the  class  of  wearing  apparel,  articles  for  the  toilet,  &c.  including  instru- 
ments for  manufacturing  ;  and  19  into  the  class  of  miscellaneous  patents. 

We  shall  not  weary  our  readers  by  analyzing  all  these  classes;  but, 
with  reference  to  the  class  of  agricultural  implements  and  operations  (a 
class  to  which  the  Americans  have  been  induced  to  pay  much  attention, 
by  reason  of  the  great  cost  of  agricultural  labour),  we  may  notice  that 
6  patents  relate  to  corn-shakers,  17  to  harvesters,  18  to  the  operation  of 
planting,  13  to  ploughs  or  ploughing,  9  to  straw-cutters,  and  11  to 
winnowers. 

We  extract  a  few  passages  from  the  Commissioner's  Report,  as  de- 
serving of  perusal: — 

The  rate  of  fees  required  to  be  paid  into  the  office  needs  a  thorough 
revision.  Perhaps  they  will  require  to  be  somewhat  augmented;  since, 
while  the  salaries  and  the  number  of  persons  in  the  office  have  been  all 
the  while  increasing,  the  fees  have  remained  unchanged. 

But  an  augmentation  in  amount  is  not  so  important  as  chnnges  in 
other  respects.  It  is  believed  that  a  tariff  might  be  adopted  which  would 
be  quite  as  acceptable  to  the  inventors  as  the  present,  and  at  the  same 
time  bring  a  much  greater  income  into  the  office.  If,  for  instance,  the 
whole  system  of  withdrawals  were  at  once  abolished,  so  that  the  inventors 
could  keep  their  money  in  their  own  pockets  until  it  was  required  to  be 
paid,  and  when  once  paid  it  were  never  to  be  withdrawn,  the  fees  might 
be  even  less  than  they  are  at  present,  and  at  the  same  time  the  available 
amount  paid  into  the  treasury  would  be  greater. 

Such  an  arrangement  would  be  much  more  convenient  for  the  office, 
saving  some  labour,  and  the  transmission  of  a  considerable  amount  of 
money  from  the  office  back  to  the  unsuccessful  applicant,  and  enabling 
ns  to  know  at  any  time  the  exact  condition  of  our  reliable  finances, 
instead  of  having,  as  at  present,  near  50,000  dols.  lying  idle  in  the  trea- 
sury without  a  known  owner.  That  money  might  have  been  much  more 
usefully  employed  at  home  until  it  was  wanted  here. 

Another  change  connected  with  this  subject,  which  seems  to  be  im- 
peratively called  for,  relates  to  the  fee  required  of  foreigners.  That  fee 
seems  enormous  and  indefensible  upon  any  principle  of  justice  or  sound 
policy.  If  a  patent  is  to  be  regarded  as  a  downright  gratuity  conferred 
by  the  Government  on  the  inventor,  simple  equity  dictates  that  we 
should  not  impose  more  onerous  conditions  on  the  subjects  of  other 
Governments  than  those  Governments  exact  from  our  own  citizens.  The 
stern  role  of  retaliation  would  ask  for  nothing  more  than  such  reciprocity. 

Within  the  last  two  years,  Great  Britain  has  greatly  diminished  her 
former  high  rates  of  patent  fees.  It  is  believed  that  in  no  country  in 
Europe  are  our  citizens  taxed  for  these  purposes  as  severely  as  we  now 
tax  theirs.  It  is  well  known  that  some  European  Governments  impose 
a  lower  rate  of  fees  on  an  American  citizen  than  he  would  be  required  to 
pay  by  this  office ;  and  yet  we  continue  to  charge  a  British  subject  500 
dols.,  and  any  other  alien  300  dols.,  for  that  which  we  grant  to  our  own 
citizens  for  30  dols. 

But  the  granting  of  a  patent  is  not  a  mere  gratuity  by  the  Govern- 
ment :  it  is  the  recognition  of  an  evident  right  in  the  inventor.  No  title 
to  property  can  be  more  just  or  valid  than  his  who  has  created  that  pro- 
perty. The  rule  of  natural  justice  is  the  same  in  this  respect,  whether 
the  inventor  be  a  citizen  or  an  alien.  It  is  right  that  the  Government 
should  charge  the  patentee  with  the  expense  of  securing  him  in  his  title 
to  what  was  before  rightfully  his  own  ;  but  it  is  questionable  whether  a 
revenue  should  be  sought  from  this  source,  except  in  eases  of  great  neces- 
sity. Is  there  any  sufficient  reason  why  the  general  rule  should  be  de- 
parted from  in  the  case  of  an  alien  ? 

It  may  seem  reasonable  that  we  should  charge  an  alien  the  same  fee 
that  his  Government  would  charge  one  of  our  own  citizens  under  like 
circumstances  ;  but  it  should  be  recollected  that  European  Governments 
make  no  discrimination  between  natives  and  foreigners.  The  high  or  low 
rates  are  the  same  for  all.  Under  such  circumstances,  retaliatory  mea- 
sures are  not  resorted  to  by  us  in  regard  to  any  other  subject. 

The  oppression  to  which  an  alien  is  subjected  at  home  has  never  been 
held  as  a  reason  for  oppressing  him  here,  even  prior  to  his  taking  steps  to 
become  a  citizen.  If  he  holds  real  estate,  we  do  not  levy  extraordinary 
taxes  thereon  commensurate  with  what  that  same  property  would  be  taxed 
if  owned  in  his  country  by  one  of  our  citizens.  Why  should  a  different 
rule  be  followed  in  regard  to  proper.y  in  an  invention? 

But  there  is  a  reason,  founded  in  sound  policy,  why  greater  liberality 
should  be  exercised  towards  a  foreign  inventor  than  towards  the  alien 
owner  of  tangible  property.  He  pays  a  consideration,  which  the  other 
does  not :  by  taking  out  a  patent,  he  makes  the  subject  thereof  public 
property  at  the  end  of  fourteen  years.  The  benefits  of  the  invention  are 
then  secure,  and  can  never  be  lost  to  the  world.  High  charges  deter 
inventors  from  parting  with  their  secrets.     Many  an  invention  is  thus 


strangled  in  its  birth,  which,  under  other  circumstances,  might  have  been 
developed  into  something  of  vast  consequence  to  the  world. 

There  are  no  lost  arts  under  a  liberal  and  well-regulated  patent  office 
system;  and  this  is  one  of  its  great  advantages.  If  foreign  nations  choose 
to  place  these  chief  means  of  human  progress  in  subordination  to  the  re- 
quirements of  their  respective  exchequers,  we  are  forbidden  to  imitate 
them,  both  by  the  condition  of  our  treasury  and  the  well-established 
policy  of  our  Government. 

Finally,  while  we  extend  the  free  and  full  benefits  of  all  our  institu- 
tions to  the  alien  who  comes  hither  to  seek  them,  should  not  a  course 
equally  liberal  be  pursued  in  regard  to  inventions — the  creations  of  his 
ingenuity  ?  Why  should  these  be  subjected  to  incapacities  and  discri- 
minating taxation  ?  In  regard  to  them,  should  not  the  whole  world  be 
regarded  as  one  republic,  of  which  we  should  seek  to  render  our  patent 
office  the  capital,  wherein  every  region  should  be  permitted  a  free  repre- 
sentation ?  We  tolerate  no  onerous  discriminations  against  the  foreign 
exhibitors  in  our  Crystal  Palaces.  At  the  cannon's  mouth  we  extend 
the  protection  of  our  flag  to  the  alien  who  has  simply  declared  his  pur- 
pose of  becoming  a  citizen,  in  the  same  manner  as  though  he  were 
native  born.  Ought  we  to  levy  a  discriminating  tax  upon  the  offspring 
of  genius,  that  seek  our  shores  for  the  express  purpose  of  being  naturalized 
among  us? 

From  the  preceding  considerations,  it  seems  evident  that  a  great  change 
should  he  made  as  to  the  fees  required  from  foreign  applicants.  It  is 
respectfully  submitted,  whether  the  most  convenient,  wise,  and  beneficial 
rule  will  not  be  to  abolish  all  distinctions  growing  out  of  geographical 
considerations,  and  to  charge  every  applicant  a  fair  remuneration  for  the 
trouble  given  by  him  to  the  office,  but  no  more. 

Such  a  course  would  be  just,  generous,  and  noble ;  seeking  to  raise  no 
revenue  from  those  who  are  the  special  instruments  of  human  advance- 
ment, showing  a  confidence  in  the  capability  of  our  own  inventors  to  cope 
on  equal  terms  with  those  of  all  the  world  besides,  and  taking  no  incon- 
siderable step  in  bringing  about  that  great  brotherhood  of  nations  for 
which  a  higher  civilization  is  gradually  preparing  the  world. 

There  is  one  very  important  question,  entirely  surrounded  with  diffi- 
culties, which  deserves  a  passing  notice.  It  relates  to  the  practicability 
of  preventing  the  protracted  and  expensive  controversies  that  are  almost 
sure  to  absorb  a  great  portion  of  the  value  of  every  truly  valuable  patent 
during  its  proper  lifetime,  and  which  lay  the  foundation  for  many  of  the 
claims  for  extension  presented  to  this  office. 

To  remedy  this  evil,  some  have  proposed  that  notice  of  the  pendency  of 
applications  for  patents  should  be  published,  and  that  the  patent  after- 
wards obtained  should  convey  an  absolute  unquestionable  title.  But,  on 
the  other  hand,  it  has  been  contended  that  this  would  introduce  greater 
evils  than  it  would  cure ;  inasmuch  as  it  might  work  a  great  injustice  to 
many  who  would  never  hear  of  the  notice,  or  who  might  not  then  be  in 
a  condition  to  engage  in  the  controversy.  Others  have  only  proposed, 
that  after  such  a  notice  the  patent  should  be  incapable  of  being  collaterally 
brought  into  question,  and,  like  a  judgment  at  law,  only  be  liable  to  be 
assailed  by  a  direct  proceeding,  which  would  cut  off  much  of  the  present 
litigation.  But  in  opposition  to  this  it  has  been  objected,  that  by  giving 
such  notice  many  a  poor  inventor  would  be  harassed  and  prevented  from 
procuring  his  patent,  which,  if  once  obtained  without  the  knowledge  of 
evil-disposed  opponents,  might  be  at  once  turned  to  account.  This  ob- 
jection has  no  small  weight. 

The  least  objectionable  course  on  tbis  subject  (if  anything  is  to  be 
done)  would  seem  to  be,  to  allow  the  patent  to  issue  without  notice,  as  at 
present,  and  to  possess  only  its  present  validity;  but  that  the  applicant, 
either  in  the  beginning  or  at  any  subsequent  time  during  his  lifetime, 
should  be  permitted,  if  he  thought  proper,  to  bave  the  notice  given ;  and 
that  the  patent,  if  afterwards  obtained,  should  not  thereafter  be  capable 
of  being  collaterally  assailed. 

SOME  NOTES  ON  THE  NATURE  AND  PROPERTIES  OF 

TEA  AND  COFFEE. 

Tea,  such  as  we  put  into  the  pot,  is  composed  of  a  principle  called 
theine,  tannin,  lignine,  salts,  extractive  and  colouring  matters,  volatile 
oil,  and  a  narcotic  principle  which  has  not  yet  been  detected.  The  leaves 
of  tea,  in  their  natural  state,  are  so  narcotic,  that  the  Chinese  keep  them 
for  a  year  before  using  them.  This  fact  gives  rise  to  the  conjecture,  that 
the  narcotic  principle  is  of  a  volatile  nature.  Theine  is  the  azotized 
aliment  or  nutritious  ingredient  of  tea.  Its  composition  and  chemical 
characters  are  analogous  to  those  of  the  alkaloids.  Hence  it  has  been 
classed  along  with  them.  Theine  is  procured  in  the  following  manner: 
A  solution  of  diacetate  of  lead  is  added  to  an  infusion  of  tea  as  long  as  a 
precipitation  ensues.  The  mixture  is  then  filtered,  and  a  stream  of  sul- 
phuretted hydrogen  passed  through  the  filtered  liquid,  with  the  view  of 
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throwing  down  the  lead  that  may  have  been  added  in  excess.  It  is  again 
filtered,  and  on  being  submitted  to  the  process  of  evaporation,  fine  silky- 
crystals  of  theine  form  in  the  liquid  as  it  cools.  Tea  leaves  contain  about 
six  per  cent,  of  theine.  By  evaporation,  four  ounces  of  an  infusion  of  tea 
leaves  may  be  made  to  yield  about  five  grains  of  solid  residue,  which  con- 
sists principally  of  tannin  and  gallic  acid.  The  presence  of  tannin  and 
gallic  acid  may  be  detected  in  infusions  of  tea  by  gelatine,  and  a  solu- 
tion of  the  sulphate  of  iron.  With  the  former,  a  yellowish  fkoculent 
precipitate  is  produced  by  the  combination  of  the  tannin  and  gelatine, 
while  a  black  precipitate  is  the  effect  of  the  latter,  the  gallic  acid  of  the 
infusion  combines  with  the  iron,  forming  gallate  of  iron.  Chloride  of 
tin  is  also  a  very  delicate  test  for  tannin,  forming  with  it  an  insoluble 
precipitate  of  tannate  of  tin.  It  was,  and  still  is,  to  a  certain  extent,  a 
practice  amongst  the  Chinese  to  dye  the  leaves  of  damaged  green  tea 
with  terra  japonica,  and  bad  bohea  with  sulphates  of  iron  and  copper. 
When  a  solution  of  sulphate  of  iron  is  added  to  an  infusion  of  tea  coloured 
with  terra  japonica,  the  infusion  is  changed  to  a  bright  blue,  which 
otherwise  ought  to  be  of  a  bluish  black.  Liquid  ammonia  changes  the 
infusion  of  good  tea  to  a  deep  brownish  yellow,  like  the  tincture  of 
saffron ;  but  it  does  not  produce  that  effect  on  dyed  tea.  When  a  few 
drops  of  a  solution  of  ferrocyanide  of  potassium  is  poured  into  an  infu- 
sion of  tea  that  contains  sulphate  of  iron,  the  infusion  will  become  blue ; 
and  if  the  infusion  contains  sulphate  of  copper,  its  colour  will  be  changed 
by  the  same  salt  to  a  reddish  brown.  It  has  been  stated  in  the  Lancet, 
that  green  teas  are,  for  the  most  part,  spurious,  being  manufactured  out 
of  cheap  black  teas.  The  surface  of  the  leaf  is  first  whitened  by  kaolin 
(porcelain  clay);  upon  this  is  dusted  a  yellowish  powder,  composed  of 
turmeric,  sulphate  of  lime,  and  prussian  blue.  To  detect  this  kind  of 
adulteration,  put  a  quantity  of  the  suspected  tea  into  a  tall  test-glass, 
then  fill  the  glass  nearly  full  with  cold  water,  and  stir  it  witli  a  glass 
rod.  If  it  contain  fictitious  colouring  matter,  it  will  be  taken  up  by 
the  water,  which  will  become  of  a  yellowish  green  colour,  and  the  leaves 
will  be  restored  to  their  original  black  tint;  but  if  the  tea  be  genuine, 
the  leaves  will  remain  green,  and  the  liquid  clear.  Caustic  potash  added 
to  the  coloured  liquid  of  the  adulterated  tea,  changes  it  to  a  brown,  the 
turmeric  being  acted  upon  by  the  alkali. 

The  active  principle  of  coffee,  called  caffein,  may  be  obtained  by  add- 
ing a  solution  of  chloride  of  tin  to  an  infusion  of  the  unroasted  coffee 
berry.  A  precipitate  is  thus  formed,  which,  after  being  collected  upon  a 
filter  and  washed,  may  be  diffused  in  a  quantity  of  water,  and  decom- 
posed by  sulphuretted  hydrogen.  The  supernatant  liquid  contains  the 
caffein,  and  when  evaporated  to  dryness,  it  is  a  tough  transparent  sub- 
stance of  a  yellow  colour,  resembling  horn.  Caffein  is  soluble  in  alcohol 
and  water.  It  forms  a  green  precipitate  with  solutions  of  iron,  and  a 
red  precipitate  with  those  of  alkalies.  Gelatine  does  not  produce  a  preci- 
pitate. In  addition  to  caffein,  coffee  contains  extractive  and  fibrous 
matter,  gum,  resin,  gallic  acid,  and  copper.  It  is  a  carious  fact,  that 
coffee  contains  about  eight  parts  of  copper  in  a  million,  and  it  has  been 
calculated  that  1,200  pounds  of  copper  are  annually  imported  into  Europe 
combined  with  coffee  berries.  It  is  worthy  of  observation,  that,  accord- 
ing to  M.  Payen's  experiments,  Mocha  and  Martinique  coffee  contain 
three  per  cent,  of  caffein,  combined  with  chlorogenic  acid,  as  a  double 
chlorogenate  of  potash  and  caffein.  The  roots  of  chicory,  roasted  and 
ground,  formed,  until  lately,  the  commonest  adulterating  substance.  It 
was  a  harmless  sophistication,  as  it  has  no  injurious  effect  on  the  body.  It 
is  easily  obtained,  and  is  much  cheaper  than  coffee.  Rye,  beans,  and 
pe  ise,  have  been  frequently  used  to  adulterate  coffee.  Chicory  mixed 
with  coffee  is  readily  detected,  by  placing  a  portion  of  the  suspected 
mixture  on  the  surface  of  cold  water,  contained  in  a  test-glass.  Chicory 
sinks  in  colli  water,  tinging  it  of  a  reddish  brown  colour,  whilst  the 
gr  tuns  of  coffee  float  on  the  surface.  A  solution  of  sulphate  of  iron,  added 
to  an  infusion  of  chicory,  does  not  alter  its  colour;  but,  when  poured 
into  an  infusion  of  coffee,  the  colour  of  the  latter  changes  to  a  darkish 
green.  The  iron  combines  with  the  caffein  and  gallic  acid  of  the  coffee, 
the  former  producing  a  green  precipitate,  and  the  latter  a  black  pre- 
cipitate, and  both  cause  the  mixture  to  appear  of  a  darkish  green.  It  is 
a  strange  fact,  that  the  principal  elementary  constituents  of  coffee  and 
tea — viz.,  carbon  and  nitrogen — are  in  the  same  proportions  as  in  the 
nitrogenized  substance  of  bile,  termed  taurine,  the  rationale  of  the  fol- 
lowing formula  being 
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consequently,  taurine  is  theine -)- oxygen,  and  water —  elements. 

The  nature  of  t lie  volatile  fragrant  principle,  given  off  by  coffee  in 
the  process  of  roasting,  has  not  been  ascertained,  but  it  is  supposed  by 
some  to  be  of  considerable  importance,  both  in  a  dietetical  and  commer- 
cial pointof  view.  In  order  to  develop  this  aroma  properly,  it  has  been 
recommended  to  allow  the  coffee  plant  to  become  riper  than  it  generally 


is  before  the  fruit  is  decorticated.     It  has  been  stated  that  M.  Paycn 
isolated  0'002  per  cent,  of  the  aroma  from  Mocha  coffee. 

PATENT     HYDROSTATIC    CRANES. 

By  J.  Robertson,  Engineer,  Ardrossan. 

These  hydrostatic  machines  will  be  found  useful  in  the  operations  of 
the  civil  engineer,  and  in  engineering  workshops,  in  all  cases  in  which 
heavy  bodies  have  to  be  lifted  or  moved,  and  particularly  where,  from  the 
nature  of  the  ground  or  the  position  of  the  object  to  be  lifted,  it  is  diffi- 
cult to  apply  ordinary  winch  or  crane  power.  One  of  these  cranes  can 
be  attached  as  easily  as  the  ordinary  block  tackle,  whilst  it  has  the  ad- 
vantage of  being  worked  so  as  to  exert  its  full  power  directly  in  the  line 
of  the  centres  of  attachment,  the  machine  simply  acting  as  a  contracting 
connecting  link  in  the  lifting  chain  with  no  lateral  strain  whatever,  such 
as  is  occasioned  by  the  drawing  end  of  the  rope  in  block  tackles. 

In  common  with  all  machines  of  this  class,  great  power  is  obtained  in 
a  very  small  compass,  and  the  working  of  it  can  be  easily  changed  to 
suit  the  load,  a  quick  speed  being  employed  for  a  light  body,  and  a  slow 
speed  with  great  power  for  a  heavy  one. 

The  essential  feature  of  the  apparatus  is  the  use  Pig.l- 

of  a  working  cylinder,  of  the  pendulous  kind,  fitted 
with  a  piston  to  be  actuated  by  water  pressure. 
For  example,  in  a  warehouse  or  workshop,  the 
working  cylinder  may  he  slung  or  suspended,  in  an 
inverted  position,  from  any  convenient  overhead 
beam,  by  a  rope,  link,  or  joint  attached  at  its  closed 
end.  In  this  way  the  piston-rod  works  through 
a  stuffing-box  at  the  lower  end  of  the  cylinder,  and 
the  projecting  end  of  the  rod  carries  a  hook,  or 
other  connection,  for  attachment  to  the  actual 
hauling  chain.  The  actuating  fluid  is  conveyed 
into  the  cylinder  by  a  flexible  pipe,  so  that  the 
vibration  of  the  cylinder  cannot  affect  the  pressure 
flow.  By  attaching  a  suitable  valve  to  the  work- 
ing cylinder,  the  pressure  fluid  may  be  directed  to 
either  side  of  the  piston,  so  that  the  upper  end  of 
the  cylinder  answers  as  a  convenient  reservoir  for 
the  fluid.  The  fluid  pressure  may  be  obtained 
from  various  sources,  as  from  natural  head  columns, 
or  from  pumping  apparatus;  and  in  using  pumps, 
these  details  may  be  either  at  a  distance  from,  or 
attached  to,  the  side  of  the  working  cylinder. 
Where  long  strokes  or  lifts  are  required,  this  may 
either  be  effected  by  suitable  pulley  or  lever  ar- 
rangements in  connection  with  the  working  piston- 
rod,  or  by  the  adaption  of  a  telescopic  arrangement 
of  the  working  cylinder,  one  cylinder  being  placed 
inside  the  other,  the  traversing  cylinder  inside  the 
external  ooe  being  formed  to  work  as  a  piston; 
this  internal  cylinder  again  having  a  piston  within 
it,  so  that  along  stroke  is  obtainable  from  this  duplex 
action ;  and,  instead  of  using  one  cylinder  only  as 
the  lifting  movement,  two  or  more  may  be  sus- 
pended side  by  side.  Travelling  cranes  may  also 
be  constructed  on  this  principle,  the  working  cylin- 
der in  such  case  being  disposed  horizontally  upon  the 
cross  beam  of  the  crane  framing,  and  being  imme- 
diately supported  by  a  traversing  carriage,  so  that 
the  lifting  apparatus  can  be  run  back  or  forward 
at  will,   to   suit   the   requirements   of   the   time,  Fig- 3. 

whilst  the  travelling  frame  itself  further  adds  to  this  power  of  removal; 
such  a  carriage  may  also  have  upon  it  the  actuating  pump.  In  such 
hoisting  apparatus,  the  stop  valve  of  the  lifting  cylinder,  by  holding  the 
fluid  column,  acts  as  a  certain  holder  of  any  weight  which  may  be  upon 
the  crane.  Such  cranes  are  made  to  indicate  the  weight  upon  them,  by 
attaching  to  the  main  working  cylinder  a  smaller  cylinder  bored  to  two 
slightly  different  diameters.  A  single  piston-rod  has  upon  it  two  pistons, 
one  for  each  of  these  two  diameters,  and  the  working  fluid  from  the  main 
cylinder  has  access  to  the  space  included  between  these  two  pistons. 
The  difference  in  the  area  of  the  pistons  being  extremely  slight,  the  larger 
piston  is  caused  to  traverse,  in  proportion  to  its  greater  area,  against  the 
resistance  of  a  spring  fastened  to  the  piston-rod.  This  rod  carries  an 
index  bearing  upon  a  graduated  scale,  and  the  suspended  weight  is  thus 
at  once  pointed  out. 

Mr.  Robertson  has  designed  several  modifications  of  his  hoisting  appara- 
tus, of  which  we  give  one  which  possesses  peculiar  advantages.  Fig.  1  of  our 
engravings  is  an  elevation  of  a  hydrostatic  hoisting  cylinder,  the  cylinder, 
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which  is  tubular,  being  represented  as  having  just  completed  a  lifting 
stroke.  Fig.  2  is  a  plan  of  the  top,  and  fig.  3  a  plan  of  the  bottom  of  the 
cylinder.  Fig.  4  is  an  elevation  of  the  apparatus,  showing  the  piston 
drawn  out  ready  for  a  lift,  the  water  reservoir  and  force  pump  being  also 
represented  as  in  connection  with  the  cylinder.  Fig.  5  is  a  vertical 
longitudinal  section  of  the  cylinder  and  piston,  and  fig.  6  is  a  view  of  the 
water  reservoir  and  pump,  taken  at  right  angles  to  the  view  in  fig.  4. 
By  means  of  this  machine,  any  length  of  lift  can  be  accomplished,  the  pis- 
ton-red, A,being  tubular. 
Fig.  A  Fig.  5.  and  the  hauling  chain,  b, 

being  passed  up  through 
it  in  successive  lengths. 
The  cylinder,  c,  is  sus- 
pended or  connected  to 
1  any  convenient  fixture 
by  means  of  the  bent 
link,  D,cottered  into  the 
top  flange.    The  piston, 
e,  is  cast  in  one  piece 
with  the  piston-rod,  the 
opposite  end  of   which 
has  a  heavy  ferrule,  f, 
fixed   upon   it   to   give 
strength.      The   piston 
is  packed  in  the  usual 
way,  and  the  lower  end 
of  the  cylinder  is  packed 
like  the  cylinder  of  a 
Bramah  press,  a  groove, 
G,  being  turned  out  of 
the  neck  for  the  pack- 
ing.    The  chain  is  con- 
nected  to    the   hollow 
piston-rod  by  a  key,  H, 
passed  through  the  fer- 
rule, F,  and  through  one 
of  the  liuks,  and  when 
the  piston  is  lifted    to 
the  top   of   its   stroke, 
a  key  is  passed  across 
the  top  of  the  cylinder 
at  i,  and  through  a  link 
of  the  chain,  so  as  to 
support  the  chain, whilst 
the  piston  and  rod  are 
lowered  and  connected 
tothechain  lower  down, 
in  readiness  for  a  fresh 
lift.      Projecting  snugs 
are  formed  upon  the  top 
of  the  cylinder  at  I,  to  keep  the  key  fairly  in  the  centre,  so  that  the 
chain  may  not  touch  the  sides  of  the  tubular  piston-rod.      The  water 
or  other  fluid  medium,  through  which  the 
lifting  power  is  transmitted,  may  be  con- 
veniently contained  in  a  small  vessel,  J, 
carried  by  three  brackets,   and   fixed   in 
any  convenient  situation  near  to,  or  at  a 
distance  from,  the  hoisting  cylinder.    The 
force  pump,  k,  is  partly  inserted  into  the 
vessel,  J,  and  is  worked  by  the  lever,  L. 
This  lever,  as  well   as  the  brackets,  m, 
through  which  the  fulcrum  pin  is  passed, 
are  pierced  with  a  number  of  boles,  so  that 
tke   fulcrum  can  be  readily  ehanged   to 
suit  the  various  proportions  of  power  re- 
quired, according  to  the  load  Vo  be  lifted. 
The  water  is  forced  into  the  cylinder,  c, 
through  the  flexible  pipe,  n,  and  acts  on 
the  underside  of  the  piston,  e.    When  the 
piston  reaches  the  top  of  its  stroke,  a  key 
is  passed  through  a  link  of  the  chain  at  i, 
so  as  to  sustain  it  whilst  the  key,  h,  is 
taken  out  below,  in  order  that  the  piston 
may  be  drawn  out  for  a  fresh  stroke.     To 
enable  the  piston  to  be  drawn  out,  the  water 
is  allowed  to  flow  back  into  the  vessel,  j,  a 
means  ',{  communication  being  provided,  which  is  closed  by  a  stopcock 
:  piston  is  being  lif.ed.     This  apparatus  may  be  advantageously 
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applied  for  lowering  heavyweight,  and  in  this  case  the  outflow  of  the  water 
from  beneath  the  piston  is  regulated  by  the  stopcock  to  suit  the  rate  of 
motion  required.  When  the  piston  is  drawn  out  by  the  weight,  the  chain 
is  secured  at  the  top  of  the  cylinder,  and  the  key,  h,  being  taken  out,  the 
piston  is  lifted  up  to  the  top  of  the  cylinder  by  pumping  in  the  water ;  the 
key,  h,  is  again  introduced,  and  the  chain  being  released  at  the  top  of 
the  cylinder  is  allowed  to  draw  out  the  piston,  and  so  on  repeatedly,  until 
the  weight  is  completely  lowered. 

Amongst  other  applications,  the  inventor  proposes  to  rise  this  form  of 
the  machine  in  a  department  of  engineering  peculiarly  arduous  and  diffi- 
cult—namely, for  the  removal  of  stranded  vessels  from  the  sea-beach. 
Having  obtained  a  secure  purchase  out  to  seaward,  by  means  of  a  heavy 
anchor  or  otherwise,  the  hauling  cable  is  to  be  carried  to  the  deck  of  the 
vessel,  where  a  hydrostatic  cylinder  can  be  made  fast  to  the  mast,  or  to 
any  part  affording  a  sufficient  hold.  This  could  be  easily  worked  on 
board  the  vessel,  and  would  be  more  efficient  than  any  tug  steamers.  It 
w'ould  be  slow  in  speed,  but  certain  in  its  effects,  and  could  be  made  to 
exert  an  amount  of  power  sufficient  for  any  emergency.  No  ship  should 
leave  port  without  such  a  valuable  assistant  as  this  simple  apparatus 
must  undoubtedly  prove. 

We  understand  a  crane  for  harbour  purposes  is  to  be  erected  at  Ardrossan 
on  Mr.  Robertson's  system. 


AMERICAN     NOTES. 

BY  OUR  OWN  CORRESPONDENT. 

Crystal  Palace— Cloud  Engine— Ice  Making— Ericsson— Great  Republic— Wm.  Karris— 
Niagara—  Gear's  Cut'er  for  Irregular  Mouldins. 

The  second  year  of  the  Crystal  Palace  Exhibition  is  likely  to  prove 
little  better  than  the  first.  Despite  the  high  hopes  inspired  by  the 
vigorous  management  in  the  early  portion  of  the  season,  the  President 
has,  from  some  cause,  failed  to  realize  what  was,  no  doubt,  his  own  as 
well  as  the  general  expectation,  and  seems,  for  some  little  time  past,  to 
have  bestowed  little  personal  attention  to  its  affairs.  The  Exhibition  is 
advertised  to  close  on  the  first  of  November,  and  the  building,  machine 
arcade,  boilers  and  boiler-house,  storehouses,  stoves,  iron  fence,  and  all 
the  moveables,  including  Kiss'  Amazon  statue,  are  to  be  sold. 

Although  considerably  less  interesting  than  at  the  same  period  last 
year,  it  still  retains  the  appearance  of  an  extensive  exhibition,  and  the 
machinery  department  receives  additions  every  week.  One  inducement 
to  the  bringing  forward  of  machinery  at  this  late  day  is  the  promise  of 
prizes,  and  most  of  the  new  articles  are  of  more  than  ordinary  merit. 

Mr.  William  Mount  Storms,  a  name  singularly  suggestive  of  the  term 
applied  to  his  invention,  has  formed  a  stock  company  to  work  out  his 
improvement  in  steam  engines.  Mr.  Storms'  invention  relates  to  what 
he  terras  a  "cloud  engine,"  and  consists  in  mixing  atmospheric  air  with 
the  steam  during  its  expansion  in  the  cylinder.  His  theory  assumes 
that  the  effect  of  mixing  cold  air  with  steam,  is  to  considerably  increase 
the  volume,  the  steam  being  slightly  condensed,  but  the  air  expanded  in 
a  much  greater  degree.  A  long  series  of  careful  experiments  were  insti- 
tuted at  the  Novelty  Iron  Works,  and  the  results,  although  discordant, 
were  in  the  mass  extremely  favourable  to  the  new  system.  The  engine 
employed  for  the  experiments  was  a  high-pressure  horizontal  engine,  a 
double-acting  pump  being  fixed  at  its  side  for  compressing  and  injecting 
the  air.  When  a  pump  is  made  to  compress  gas,  it  first  compresses  and 
then  delivers  it,  the  early  portion  of  the  stroke  being  performed  without 
generating  a  sufficient  pressure  to  raise  the  delivery  valve.  The  engine 
was  so  arranged  that  the  steam  was  admitted  at  the  usual  time,  at,  or  a 
trifle  before,  the  commencement  of  the  stroke,  and  allowed  to  "  follow" 
through  about  two-sevenths  of  the  stroke.  At  this  point  it  was  cut  off 
and  commenced  expanding,  and  at  or  about  the  same  instant  the  pump, 
which  had  previously  compressed  its  contents  to  about  the  required  ten- 
sion, commenced  injecting  air  into  the  cylinder.  The  inventor  believes 
that  this  air  assists  in  maintaining  the  working  pressure  to  a  far  greater 
extent  than  that  to  which  the  compressing  pump  retards  the  motion  of 
the  engine. 

Mr.  Horatio  Allen,  of  the  firm  of  Stillman  and  Allen,  proprietors  of 
these  extensive  works,  a  thoroughly  scientific  and  practical  engineer, 
superintended  many  of  the  experiments,  and  made  several  reports  to  the 
parties  more  immediately  interested.  The  last  is  dated  August  1st,  and 
contains  a  brief  summary  of  the  results,  steam  alone  being  first  used,  and 
then  steam  and  air  together,  the  resistance  (which  was  produced  by  a 
friction  brake)  being  constant  in  all  the  experiments.  The  following 
results  are  from  this  last  report : — 

1.  Steam  alone:—  Steam  in  boiler,  110  lbs. ;  steam  in  chest,  100  lbs. ; 
coal  to  raise  steam,  156  lbs. ;  coal  while  running,  156  lbs. ;  revolutions, 
16,759.     Stopped  three  times  for  ten  minutes.     Time  of  trial,  four  and  a 
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half  hours.  Running  time,  four  hours.  16,759-9-15G=107  revolutions 
for  1  lb.  of  coal. 

2.  Cloud: — Boiler,  110;  chest,  100  to  1 10 ;  air,  1 8  lbs. ;  coal  to  raise 
steam,  156  lbs. ;  coal  while  running,  104  lbs. ;  revolutions,  19,749. 
Running  time,  four  hours.  19,749-^-104=190  revolutions  for  1  lb.  of 
coal.  Cut  off  for  steam,  at  1 J  inch  stroke,  expanding  7  J  times.  Cut  off 
for  air  1J  inch,  and  for  steam  1 J  inch,  expanding  4  to  6  times. 

It  will  be  seen  that  the  performance  with  steam  alone  is  under  as 
favourable  circumstances  as  can  be  provided  in  a  high-pressure  engine. 
The  expansive  principle  is  fully  carried  out,  and  nothing  is  wanting  to 
make  the  performance  by  steam  alone  a  fair  standard  with  which  to 
compare  that  of  the  cloud  engine  ;  and  this  performance  has  been  largely 
exceeded  by  the  latter.  What  the  proportion  of  saving  is  to  be,  remains 
to  be  determined  by  more  extensive  use. 

Dr.  John  Gorrie  of  Apalachicola,  Florida,  has  been  for  some  years 
before  the  public  as  the  inventor  of  a  mechanical  mode  of  making  ice, 
which  has  little  relation  to  the  power  generators  now  in  process  of  enu- 
meration, except  as  it  may  bear  on  the  latent  and  specific  heat  of  air. 
The  first  engine  was  constructed  by  the  Doctor  at  Cincinnati,  Ohio,  and 
was  destroyed  by  shipwreck,  but  not  before  several  experiments  had 
been  made  and  put  on  record.  A  second  engine,  lately  constructed  for 
the  same  purpose  in  New  York,  has  been  nearly  or  quite  abandoned,  in 
consequence  of  a  mistake  in  the  construction,  provision  not  having  been 
made  for  the  escape  of  the  injection  water  from  the  working  cylinder. 
Dr.  Gome's  plan,  which  has  already  been  described  and  criticised  in  this 
Journal,*  is  to  compress  air  by  a  pump,  and  inject  water  to  absorb  the 
heat  evolved  by  compression,  the  water,  in  consequence,  flowing  away 
slightly  warmed.  The  air  is  next  allowed  to  expand  in  another  cylinder, 
of  a  size  nearly  equal  to  that  of  the  pump — alcohol,  or  some  other  uncon- 
gealable  liquid,  being  injected  into  this  cylinder  to  supply  the  heat.  This 
uncongcalable  liquid  is  then  allowed  to  flow  around  vessels  containing 
the  water  to  be  frozen,  the  freezing  being  thought  to  be  more  rapid  and 
effective  by  this  process  than  by  allowing  the  air  to  escape  extremely 
cold,  and  compelling  it  to  remain  for  some  time  in  contact  with  the  freez- 
ing mass.  It  will  be  readily  seen,  that  even  with  the  presence  of  the 
injected  liquor,  the  escaping  air  will  still  remain  at  a  low  temperature ; 
and  it  is  found  good  economy  to  use  the  same  air  over  and  over,  each 
passage  through  the  pump  serving  to  squeeze  out,  so  to  speak,  the  little 
heat  which  it  acquired  in  traversing  in  the  tank  around  the  fresh  water 
to  be  frozen. 

Dr.  Gorrie  uses  salt  water  as  the  uncongcalable  liquid,  the  engine 
recently  constructed  having  a  working  beam  with  an  upright  cylinder 
under  each  end.  The  stroke  of  the  piston  in  each  cylinder  is  28  inches, 
the  diameter  of  the  compressing  pump  cylinder  being  16  inches,  and  that 
of  the  expanding  cylinder  15  inches.  The  power  required  to  accomplish 
the  compression,  over  and  above  that  derived  from  the  expansion,  is 
supplied  by  a  small  steam  engine,  which  is  placed  at  a  proper  distance 
from  it;  and  as  the  power  saved  by  the  expanding  is  estimated  by  the 
Doctor  to  be  nearly  or  quite  80  per  cent,  of  that  expended  in  compressing, 
one  horse  power  is  theoretically  equal  to  the  production  of  about  two 
tons  of  ice  per  day,  a  rate  which  would,  in  the  central  cities  and  towns 
of  our  southern  states,  or  of  still  more  tropical  climates,  yield  an  abundant 
remuneration.  Ice,  in  Georgia,  is  sold  by  wholesale  at  from  30  dols.  to 
40  dols.  per  ton,  even  in  towns  directly  connected  by  railroad  with  the 
sea-coast,  so  great  is  the  expense  and  waste  in  transmission. 

The  results  of  Dr.  Gorrie's  very  careful  experiments  on  the  precise 
amount  of  heat  and  cold  developed  by  compression  and  expansion,  is  a 
little  different  from  those  previously  obtained.  He  finds  that  the  quan- 
tity of  heat  generated  by  compressing  air  to  half  its  volume  is  sufficient 
to  elevate  it  277°  Fahr.,  to  warm  an  equal  weight  of  water  74°  Fahr. 
When  air  is  suddenly  reduced  to  one-fourth  its  volume,  its  temperature 
is  raised  395°  Fahr.,  or  that  of  an  equal  weight  of  water  105°  Fahr. ; 
and  when  condensed  to  one-eighth,  the  air  is  raised  472°,  or  the  water 
125°  Fahr.,  the  initial  temperature  being  in  all  cases  about  60°  or  80° 
Fahr. 

The  Ericsson  has  been  supplied  with  four  large  tubular  boilers,  and  is 
to  be  propelled  by  stame,  or  some  other  modified  form  of  steam  power. 
The  ship  lies  at  the  dock  of  Messrs.  Hogg  and  Delamatcr  as  heretofore, 
and  Capt.  Ericsson  continues  to  supervise  the  operations.  He  has  made 
one  or  two  quiet  trial  trips,  moving  very  slow  in  every  case  observed. 
The  steam  boilers  and  other  fittings,  so  far  as  they  correspond  with  those 
usually  employed,  are  understood  to  be  put  in  under  the  superintendence 
of  Mr.  J.  H.  Mars,  late  chief  engineer  of  the  New  York  and  Havre  steam- 
ship Humboldt.  Hot  air,  regenerators,  and  all  the  distinctive  features  of 
"  Ericsson's  Caloric  Engine,"  have  been  totally  abandoned. 

The  Great  ScjyuUic  is  being  rebuilt.     Her  upper  deck  is  removed, 
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which  will  render  her,  when  finished,  a  smaller,  and,  as  some  argue 
with  considerable  force,  a  better  vessel.  The  William  Norris  has  been 
placed  on  the  floating  dock,  and  coppered.  Her  engine  remains  in  its 
previous  unfinished  condition  at  the  Allaire  Works,  and  no  other  is 
known  to  be  in  course  of  construction  for  her. 

The  United  States  Government  made  an  appropriation  some  time  since 
for  the  construction  of  six  steam  vessels  of  war.  Mr.  Geo.  Steers,  the 
modeller  of  many  of  our  most  successful  vessels,  among  which  are  the 
Collins  steamers  and  the  yacht  America,  has  taken  charge  of  the  con- 
struction of  the  largest,  and  this  one  has  been  commenced  with  vigour 
at  the  Brooklyn  Navy  Yard.  This  ship  will  be  the  largest  ever  built  in 
America.  She  will  be  a  screw  steamer,  measuring  345  feet  in  length, 
31  feet  in  depth  of  hold,  and  55  feet  in  breadth  of  beam.  She  may  be 
considered  a  ship  of  5500  tons  burthen,  and  is  guaranteed  to  make  17 
nautical  miles  an  hour  under  sail  alone.  Her  engines  will  probably  be 
constructed  at  the  Faron  Iron  Works,  by  Messrs.  T.  H.  and  E.  Faron, 
the  constructors  of  several  very  successful  screw  engines,  and  in  which 
case  a  speed  of  16  nautical  miles  an  hour,  under  steam  alone,  will  be 
guaranteed.  The  five  other  vessels  are  to  be  about  3500  tons  each. 
The  largest  ship  is  to  he  named  the  Niagara,  and,  when  properly  armed 
with  guns  of  the  largest  calibre,  will  be  a  tolerably  formidable  war  ship. 

Among  the  important  new  machines  most  worthy  of  notice,  may  be 
mentioned  a  simple  device  for  shaping  wood  into  a  variety  of  irregular 
shapes.  This  machine  was  patented  by  Mr.  Andrew  Gear,  of  James- 
ville,  Ohio,  in  November,  1853.  It  contains  within  itself  so  happy  a 
combination  of  extreme  simplicity,  compactness,  mechanical  beauty,  and 
extensive  application,  with  rapidity  and  perfection  of  execution,  that  it 
demands  something  more  than  a  mere  summary  of  its  most  prominent 
features.  Gear's  irregular  cutter,  of  which  some  sixty  or  eighty  are 
already  in  operation,  excites  a  degree  of  admiration,  not  second  even  to 
Blanchard's  celebrated  lathe  for  turning  irregular  forms.  Mr.  Gear  has 
indeed  been  signally  fortunate  in  producing  a  machine  destined  to  travel 
in  so  similar  a  course,  yet  without  the  slightest  interference,  the  two  ma- 
chines differing  in  every  essential  detail,  and  also  in  the  nature  of  the  work 
performed,  neither  of  these  machines  executing,  except  with  considerable 
difficulty,  forms  which  the  other  produces  with  the  most  admirable  ease 
and  facility.  In  one  point  of  considerable  practical  importance  in  con- 
nection with  rapid  execution,  Mr.  Gear's  machine  is  decidedly  superior 
even  to  Blanchard's  lathe,  the  cutter,  when  in  perfect  order,  performing 
its  work  with  a  smoothness  requiring  no  subsequent  finishing. 

The  full-sized  machine  now  in  operation  in  the  Crystal  Palace  occu- 
pies a  space  of  about  four  feet  by  six.  Its  top  is  a  plane  table  of  wood, 
through  which  a  small  and  rapidly  revolving  cutter  head  protrudes  to  a 
convenient  height,  the  office  of  this  cutter  being  to  remove  smoothly  and 
with  nicety  all  the  wood  which  may  be  presented,  the  material  operated 
upon  being  already  in  the  form  of  boards  or  planks,  and  requiring  cut- 
ting on  the  edges  only.  A  second  head  is  conveniently  located  on  the 
same  table,  and  is  of  the  same  form  and  size  as  the  first,  but  revolves  in 
an  opposite  direction.  The  attention,  however,  may  at  present  be  con- 
fined to  the  construction  of  a  single  cutter-head.  A  stout  spindle  of  cast- 
steel,  some  two  inches  in  diameter,  is  mounted  vertically  near  the  centre 
of  the  machine,  its  lower  end  being  supported  in  a  step  near  the  floor, 
and  its  upper  end  running  in  a  stout  bux  of  cast-iron,  let  in  on  the  under 
side  of  the  table,  and  supported  as  firmly  as  possible,  the  box  being  bushed 
with  Babbitt's  metal,  and  accurately  fitted.  The  spindle  is  of  sufficient 
length  to  project  several  inches  above  the  upper  bearing,  and  contracts 
suddenly  at  a  point  about  half  an  inch  above  the  surface  of  the  table  into 
about  half  its  main  diameter.  This  diminished  spindle  extends  upwards 
some  three  or  four  inches,  its  upper  extremity  being  cut  with  a  strong 
screw  thread.  A  loose  collar  or  washer  is  made  to  fit  accurately  on  this 
diminished  portion,  and  is  surmounted  by  a  stout  nut,  to  force  it  down  to 
any  required  degree  of  stiffness.  Between  this  collar  and  the  shoulder 
below  are  fitted  knives  or  cutters  of  any  desired  form,  it  being  important 
to  provide  two  of  similar  form,  these  being  mounted  nearly  or  exactly 
opposite  to  each  other,  and  being  supported  entirely  at  their  upper  and 
lower  extremities,  a  sufficient  space  being  left  between  the  knives  and 
the  spindle  for  the  free  passage  away  of  the  chips.  The  knives  may  be 
either  flat  or  curved,  the  latter  kind  being  preferable  for  obvious  reasons, 
but  involving  considerably  more  labour  in  their  preparation.  The 
shoulder  of  the  spindle  and  the  under  side  of  the  moveable  collar  are 
each  turned  with  a  bevilled  groove,  and  the  ends  of  the  cutters  are  formed 
to  correspond,  so  that  the  latter  may  be  said  to  be  held  in  place  by  being 
dovetailed  at  each  extremity,  the  whole  making  a  cutter-head  of  extra- 
ordinary strength  and  steadiness,  whilst  at  the  same  time  it  is  very  small 
in  diameter.  The  bevilled  grooves  are  made  circular  to  accommodate 
curved  cutters,  which  may  be  readily  made  in  an  ordinary  engine  lathe, 
the  cutters  for  producing  plain  smooth  edges  being  merely  portions  of 
cylindrical  rings,  whilst  those  for  producing  moulded  edges  may  be  turned 
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in  any  form  desired.  To  control  the  motion  of  the  rough  material,  which 
would  otherwise  depend  entirely  on  the  judgment  and  skill  of  the  work- 
man, in  presenting  its  edges  to  the  action  of  the  cutter-head,  a  tin  plate 
or  pattern  is  previously  prepared  of  the  precise  shape  desired,  and  of  a 
thickness  very  slightly  exceeding  the  height  of  the  shoulder  of  the  spindle 
above  the  table.  On  this  pattern  the  rough  wood  is  placed  by  the  hand, 
and  is  slightly  pressed  down  on  suitable  points  projecting  from  its  upper 
surface ;  and  every  portion  of  the  edge  of  the  pattern  being  gently  pressed 
against  the  side  of  the  mandrel,  the  wood  above  is,  by  the  cylindrical  cut- 
ters, brought  into  the  same  form;  or,,  in  the  case  of  mouldings,  into  curves 
bearing  such  a  relation  to  those  of  the  pattern  as  to  be  susceptible  of 
ready  calculation. 

Fig.  1  of  the  accompanying  engravings  is  a  perspective  elevation  of 
the  cutter-head  without  the  cutters,  and  fig.  2  represents  a  vertical  section 
through  the  cutter-head  as  fitted  with  a  pair  of  curved  cutters,  of  such  a 
form  as  to  produce  a  moulded  edge.     In  this  figure,  a  is  the  spindle  of 

Fig.  1.  Fig-  2- 


the  best  cast-steel,  b  the  moveable  collar  or  washer,  and  c  the  nut.  The 
cutters  are  indicated  at  n,  the  template  or  pattern  at  e,  f  being  the  wood 
to  be  cut,  whilst  the  surface  of  the  table  or  the  upper  bearing  of  the 
spindle  is  at  a.  To  allow  of  the  employment  of  flat  cutters,  shaped  like 
the  irons  of  the  carpenter's  plane,  straight  grooves  or  scores  are  filed,  or 
otherwise  produced,  on  the  faces  of  the  spindle  and  collar,  so  that  the 
same  cutter-head  is  equally  adapted  to  either  kind  of  cutter.  With  the 
carved  cutters,  the  whole  cutter-head  has,  in  some  examples,  been  com- 
pressed into  a  diameter  as  small  as  five-eighths  of  an  inch,  allowing  of 
the  execution  of  work  containing  curves  of  very  small  radius,  the  cutters 
in  every  instance  retaining  all  the  delicacy  of  adjustment  and  freedom 
from  obstruction  which  could  possibly  be  desired,  and  working  readily 
through  the  hardest  wood,  any  irregularity  of  density,  arising  from  the 
presence  of  knots  or  the  like,  being  obviously  without  the  least  effect 
upon  its  perfect  accuracy.  It  is  usually  found  necessary  to  whet  the 
knives  about  once  in  three  hours,  the  admirable  smoothness  of  its  work 
depending  in  a  great  degree  upon  the  keenness  of  its  cutting  edge,  the 
aim  being  always  to  produce  such  surfaces,  whether  in  mouldings  or 
plain  rectangular  edges,  as  shall  require  nothing  but  sand-paper  to 
prepare  it  for  paint  or  varnish.  In  practice,  the  curved  cutters  are  not 
set  with  their  outer  faces  exactly  corresponding  to  the  sweep  of  the 
edge,  a  little  draught  being  allowed,  by  so  chipping  the  grooves  or  dove- 
tailed sockets,  that  the  back  is  a  little  nearer  the  centre  of  the  spindle. 
The  rapid  execution  of  work  is  much  facilitated  by  giving  considerable 
draught,  while  smoothness  and  perfection  in  working  in  every  possible 
direction  across  the  grain  demands  a  very  little  draught,  and,  consequently, 
a  very  slight  progress  of  the  work  at  every  semi-revolution.  By  the 
employment  of  two  cutter-heads  in  the  same  machine,  however,  both 
these  ends  are  practically  secured,  the  experienced  workman  rapidly 
changing  his  work  from  one  cutter-head  to  the  other,  so  as  always  to 
have  the  grain  of  the  wood  in  his  favour.  By  these  simple,  means  all 
the  irregular  curves,  crooked  mouldings,  brackets,  ornaments,  &c,  re- 
quired in  cabinet  making,  ship-joinery,  architectural  embellishment,  and 
the  thousand-and-one  manifold  arts  already  in  existence,  or  liable  to 
spring  up  by  the  aid  of  this  powerful  auxiliary,  may  be  produced  with 
the  utmost  facility,  and  in  a  manner  requiring  but  little  skill  or  physical 
exertion  on  the  part  of  the  operator.  To  produce  a  warped  or  twisted 
form,  the  work  has  simply  to  be  twice  operated  upon,  being  first  mounted 
on  one  pattern  and  presented  to  one  set  of  suitable  cutters,  after  which 
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it  may  be  mounted  on  another  pattern,  the  top  of  which  may,  if  neces- 
sary, be  curved  to  fit  to  the  warped  material,  and  finished  by  the  same 
or  another  set  of  cutters.  Thus  the  operations  may  be  repeated,  shaping 
the  piece  successively  in  as  many  different  positions  as  may  be  desired. 
Blanchard's  lathe  is  better  adapted,  however,  for  the  execution  of  work 
requiring  to  be  irregularly  cut  in  different  planes. 

To  adapt  Gear's  cutter  to  the  production  of  straight  mouldings, 
nothing  is  necessary  but  the  employment  of  the  usual  straight  guage, 
fixed  upon  the  table  at  a  proper  distance  from  the  cutter-head.  To  pro- 
duce twisted  mouldings  a  carriage  is  provided,  carrying  a  suitable  chuck 
at  each  eud,  between  which  the  block  of  wood  is  suspended  and  revolved 
by  suitable  mechanism.  "  Pine-apple  work"  is  produced  by  turning  the 
chucks  first  in  one  direction  and  then  in  the  other,  and  any  desirable 
degree  of  expanding  pitch  or  increasing  twist  to  the  serew-shaped  table 
leg,  or  other  ornament,  may  be  obtained  by  means  similar  to  those  em- 
ployed in  the  rifle  manufacture — that  is,  by  leaving  the  chucks  free  to 
revolve,  and  prolonging  the  extremity  of  one  or  both,  the  extremity 
being  squared  or  flattened,  and  twisted  into  the  required  shape,  and 
allowed  to  play  endwise  through  an  eye  in  the  fixed  standard. 

We  have  thus  fully  described  the  details  of  this  machine,  on  account 
of  the  high  pecuniary  value  attached  by  all  parties  to  it.  The  patent 
for  the  State  of  Massachusetts  has  been  sold  for  12,000  dols. ;  that  for 
the  State  of  New  York  alone  for  40,000  dols. ;  and  the  whole  patent  for 
the  United  States,  thus  subdivided,  has  been  sold,  or  is  now  about 
changing  hands,  at  prices  amounting  in  the  aggregate  to  some  £50,000. 
The  fortunate  inventor  made  the  discovery  by  accident,  as  has  frequently 
been  the  case  with  the  most  useful  inventions,  having  been  a  hard- 
working but  ingenious  mechanic,  who  constructed  this  machine  for  the 
execution  of  one  kind  of  work  alone,  before  discovering  the  comprehen- 
siveness of  its  range. 
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RECENT  PATENTS. 


LAPPET  LOOM. 
J.  Smith,  Glasgow. — Patent  dated  February  21,  1854. 

This  invention  relates  to  the  manufacture  of  goods  of  the  "  lappet" 
class,  a  portion  of  the  improvements  being  in  substitution  of  the  ordinary 
pattern  ratchet-wheel,  whilst  the  usual  "  whip"  rolls  are  superseded  by 
another  branch  of  the  invention.  Instead  of  the  pattern  wheel,  a  small 
cylinder  or  barrel  is  used,  carrying  an  endless  chain,  composed  of  small 
slips  of  wood,  gutta  percha,  or  other  material  capable  of  being  shaped  to 
the  required  form  of  link,  and  hard  enough  to  withstand  the  working 
action.  Or,  instead  of  this  contrivance,  a  framework,  or  combination  of 
plates,  or  slips  of  iron,  wood,  or  other  material,  may  be  used,  such  pieces 
being  acted  upon  by  a  cylinder  with  perforated  cards,  so  as  to  produce 
the  required  pattern,  by  acting  upon  the  usual  figuring  mechanism  of  the 
loom.  This  movement  is  on  the  principle  of  the  jacquard.  In  the  end- 
less chain  arrangement,  the  links  of  the  chain  are  formed  and  arranged 
to  suit  the  intended  pattern  to  be  woven.  The  pattern,  or  figure,  is 
engraved  or  formed,  either  in  intaglio  or  in  relievo,  upon  the  external 
face  of  the  chain,  as  many  lines  of  pattern,  or  figure,  being  used  as  there 
are  needle-frames.  These  pattern  lines  extend  continuously  over  the 
chain,  and  a  pike,  or  catch,  from  each  needle-slide,  is  connected  with,  or 
enters  into,  each  of  such  pattern  lines.  The  endless  chain  is  made  to 
traverse  to  suit  the  loom  action,  and  the  needle-frames,  governing  the 
figuring  movements,  are  thus  made  to  traverse  for  the  figuring  action. 
In  addition  to  this  movement,  the  endless  chain  carries  a  secondary 
figure,  actuating  a  set  of  cranked  pieces,  which  communicate  with  the 
lines  of  needles,  so  as  to  throw  in  or  out  such  sets  of  needles  as  the  pat- 
tern may  require. 
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In  dispensing  with  tlie  "whip"  rolls,  the  cops,  or  bobbins  of  whip 
material,  are  applied  directly  to  the  loom.  This  whip  yarn  is  used, 
either  twisted,  or  in  its  natural  untwined  condition,  and  as  many  ends 
or  lines  of  yarn  are  passed  up  in  combination  from  the  cops,  as  may  be 
necessary  for  the  production  of  the  required  figuring  thread.  These  lines 
of  yarn,  in  passing  from  the  cops,  are  kept  at  a  regular  even  tension,  by 
being  passed  between  frictional  spring-holders,  or  elastic  clips,  so  as  to 
dispense  with  any  other  mechanism,  the  yarn  being  guided  uniformly  to 
the  fabric  as  the  weaving  goes  on.  The  improved  processes  considerably 
extend  the  capabilities  of  the  lappet  loom,  affording  a  greater  horizontal 
range  for  the  needle-rods,  so  that  an  increased  number  may  he  used  with 
convenience.  Thus  a  greater  width,  or  greater  complexity  of  design,  is 
easily  attainable,  whilst  any  length  is  secured  by  adding  to  the  chain 
or  to  the  perforated  cards. 

Fig.  1  of  the  accompanying  engraving*  is  a  plan  of  the  improved 
pattern  mechanism,  as  applied  to  a  hand  lappet  loom,  a  portion  of  the 


Fig.  3. 


Fig.  2. 


lo.nn  lathe  being  also  represented.  Fig.  2  is  a  side  elevation,  or  edge 
view,  corresponding  to  fig.  1.  Fig.  3  is  a  transverse  vertical  section  of 
the  apparatus  for  regulating  the  tension  of  the  whip  threads.  In  the 
system  of  ornamental  weaving,  to  which  this  invention  more  particularly 
refers,  the  pattern  is  produced  by  a  series  of  what  are  termed  whip 
threads,  which  run  along,  under  the  regular  warp  threads,  to  the  front 
of  the  reed.  Here  each  whip  thread  passes  through  the  eye  of  a  vertical 
needle,  to  which  alternate  lateral  and  vertical  motions  are  given,  the 
former  laying  the  whip  thread  across  a  certain  number  of  the  regular 

warp  threads,  according  to  the  pattern, 
and  the  latter  motion  raising  or  lowering 
the  whip  thread,  through  or  along  with 
the  warp  threads,  as  the  shed  is  formed, 
so  that  the  weft-shot  binds,  or  weaves  in, 
the  whip  thread  between  each  cross  or 
lateral  movement  of  its  guiding  needle. 
These  arrangements  cause  tbe  whip 
thread  to  be  laid  back  and  forward  upon 
the  fabric,  so  as  to  cover  the  space  defi.ied 
by  the  pattern  mechanism  which  governs 
the  lateral  movement  of  the  needle.  The 
needles  are  fixed  in  frames,  all  the  needles 
in  one  frame  producing  a  similar  device 
upon  the  fabric.  According  to  the  system 
of  working  those  needle-frames  hitherto 
in  use,  it  has  only  been  possible  to  con- 
veniently use  three,  or  at  most  four,  such 
needle-frames ;  whereas,  according  to 
Mr.  Smith's  invention,  a  much  greater 
number  may  be  used  with  facility,  thus 
very  greatly  extending  the  capabilities 
of  this  class  of  loom.  In  the  particular 
example  selected  for  representation,  there 
are  eight  needle-frames.  The  needles 
are  not  fixed  directly  to  the  frames,  but 
to  horizontal  bars,  which  are  capible  of  traversing  vertically  in  grooves 
in  the  vertical  side-pieces,  a,  of  the  frames.  The  horizontal  top-pieces,  b, 
of  the  frames,  rest  and  slide  in  a  groove  in  the  top  of  the  lathe-handle,  c, 
the  several  frames  being  separated  by  vertical  pins,  fixed  in  the  groove, 
to  prevent  their  interfering  with  each  other's  motions.  Thus  the  frames 
partake  only  of  the  lateral  movements,  whilst  the  vertical  movements 
are  communicated  directly  to  the  needle-bars.  Both  the  lateral  and 
vertical  movements  are  regulated  by  the  pattern  splits,  D.  These  splits 
consist  of  long  segmental  pieces  of  wood,  or  other  suitable  material, 
linked  together,  to  form  an  endless  chain,  which  is  passed  round  a  barrel, 
e,  carried  in  bearings  in  a  small  frame,  f,  fixed  towards  the  outer  side  of 
one  of  the  swords,  e,  of  tbe  lathe.  The  barrel,  e,  has  fixed  at  one  end  a 
small  ratchet  wheel,  h,  upon  the  teeth  of  which  a  spring-pull  acts  in 
such  a  manner  as  to  turn  the  barrel  to  the  extent  of  v.  tuoth  at  each 


stroke,  or  at  each  alternate  stroke,  of  the  lathe.  The  barrel  is  provided 
with  pins  at  its  ends,  which  enter  holes  in  tbe  ends  of  the  splits,  D, 
thereby  securing  their  accurate  motion.  In  the 
present  instance,  each  split  is  made  to  answer  for 
two  single  or  double  ^iots  of  the  loom.  The  lateral 
movements  of  the  needles  are  regulated  by  grooves, 
i,  cut  continuously  across  the  splits,  and  correspond- 
ing in  number  to  the  needle-frames,  A  n.  The  top 
horizontal  bars,  b,  of  these  frames  project  laterally, 
and  have  fingers  or  pikes,  j,  fixed  to  each  of  them, 
and  arranged  to  lie  in  the  grooves,  i,  of  the  splits. 
The  frames,  a  n,  are  moved  laterally  by  a  con- 
trivance which  admits  of  the  unequal  movements  of 
all  the  different  frames  being  effected  by  a  single 
action.  This  contrivance  consists  of  a  combination 
of  small  pulleys  and  cords,  connecting  all  the  frames 
to  a  single  sliding  block  in  the  top  of  the  lathe  handle, 
c,  and  so  arranged  as  not  to  draw  tight,  until  each 
frame  is  shifted  laterally  as  far  as  it  will  go,  however 
different  the  traverses  of  the  different  frames  may 
be.  In  this  manner,  each  frame  will  traverse  to 
the  extent  defined  by  the  particular  groove,  I, 
in  which  its  respective  pipe,  j,  works ; 
so  that,  at  each  pattern  action,  the  whip 
threads  will  be  laid  by  their  needles  across 
the  number  of  warp  threads  of  the  fabric,  corresponding  to  the 
width  of  those  grooves,  i,  of  the  pattern  splits,  in  which  lie  tbe 
fingers  or  pikes,  j,  of  the  respective  needle-frames  in  action.  If 
all  the  sets  of  needles  are  made  to  rise  and  fall  at  each  stroke  of  the 
lathe,  the  whip  threads  will  be  woven  into  the  fabric  continuously;  but 
as  in  most  patterns  the  whip  threads,  or  some  of  them,  require  to  be 
woven  in  at  intervals  only,  .a  species  of  jacquard  movement  is  introduced, 
to  effect  the  raising,  at  each  stroke,  of  only  such  sets  of  needles  as  the 
requirements  of  the  pattern  may  call  for.  The  needle-bars  are  each 
suspended  by  cords,  k,  at  each  end,  to  vertical  jacquard  wires,  carried  in 
frames,  l,  fixed  to  the  upper  part  of  the  swords,  g.  The  upper  ends  of 
the  wires  are  hooked,  for  the  purpose  of  being  lifted  by  the  bar  or 
brander,  si,  which  slides  vertically  on  rods  fixed  in  the  frame,  L,  being 
drawn  up  by  a  treadle  or  other  movement,  at  the  formation  of  each  shed 
of  the  warp  threads.  The  vertical  jacquard  wires  pass  through  eyes, 
formed  in  horizontal  wires,  n,  the  corresponding  wires,  n,  on  opposite 
sides  of  the  lathe  being  connected  by  cords,  o.  The  wires,  K,  are  acted 
upon  by  weights  or  springs,  so  as  to  tend  to  keep  the  vertical  jacquard 
wires  inclined  to  one  side,  in  order  that  the  lifting-bar,  m,  may  not  catch 
their  hooked  upper  ends.  When,  however,  any  of  the  needle-bars  are  to 
be  lifted,  so  that  the  corresponding  whip  threads  may  be  woven  into  the 
fabric  at  that  point,  the  corresponding  jacquard  wires  arc  drawn  into 
such  a  position  as  to  be  caught  and  lifted  by  the  bar,  m,  when  it  rises. 
Fur  the  purpose  of  effecting  this  engaging  action,  the  horizontal  wires,  n, 
are  connected  by  cords,  p,  passing  over  pulleys  to  a  series  of  cranked 
levers,  K,  which  levers  are  acted  upon  by  the  pattern  splits,  d.  The 
cords,  p,  pass  through  guide-boles  in  an  overhanging  plate  or  board,  s, 
fixed  over  the  levers,  r,  near  the  outer  extremity  of  the  frame,  f.  The 
cords  are  attached  to  the  upper  ends  of  the  levers,  it,  which  oscillate  on  a 
wire  spindle,  being  kept  from  interfering  with  each  other's  movements 
by  vertical  wires  passed  down  between  them.  The  pulling  action  of 
the  weights  or  springs,  already  referred  to  as  connected  to  the  wires,  h, 
causes  the  lower  ends  of  the  levers,  K,  to  press  against  the  pattern  splits, 
D.  These  splits  have  grooves  or  recesses,  t,  formed  in  them,  in  accord- 
ance with  the  pattern ;  and  on  any  recess,  t,  coming  opposite  to  any  of 
the  levers,  p.,  the  point  of  the  lever  falls  into  the  recess,  and  allows  the 
weight  or  spring,  already  referred  to,  to  draw  the  corresponding  jacquard 
wire  out  of  the  range  of  the  lifting  bar,  m,  and  the  corresponding  set  of 
needles,  with  their  whip  threads,  remain  unacted  upon  during  the  weft- 
shot  then  being  thrown.  On  the  prominent  portion  of  the  pattern  split 
coming  opposite  the  points  of  any  of  the  levers,  e,  the  corresponding 
jacquard  wire  is  drawn  to  such  a  position  as  to  be  caught  and  lifted  by 
the  bar,  u.  Thus,  by  suitably  arranging  and  combining  the  details 
which  regulate  the  lateral  and  vertical  movements  of  the  needles,  an 
endless  variety  of  patterns  may  be  produced. 

The  tension  of  the  whip  threads,  A,  fig.  3,  which  pass  along  from  the 
back  of  the  loom,  at  a  short  distance  below  the  line  of  warp,  is  regulated 
by  apparatus  fixed  upon  a  cross-piece,  b,  at  the  back  of  the  loom.  To 
the  bottom  of  this  cross-piece  is  fixed  a  plate,  c,  through  perforations  in 
which  the  several  whip  threads,  a,  pass  up  freely  from  cops  or  bobbins 
below  to  a  plate,  n,  like  an  inverted  L,  in  cross  section,  fixed  to  the  top 
of  the  cross-piece,  B.  The  plate,  u,  is  perforated  at  the  back  and  front, 
and  the  threads  pass  across  it,  immediately  beneath  its  horizontal  top, 
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against  which  each  individual  thread  is  slightly  pressed  hy  a  small  plate, 
acted  upon  by  a  helical  spring,  e.  The  several  helical  springs  rest  upon 
an  adjustable  cross-bar,  p,  sliding  in  staples,  g,  at  the  sides,  and  capable 
of  being  shifted  up  or  down  by  means  of  the  screws,  n,  so  as  to  cause  the 
springs  to  act  on  the  passing  threads  with  more  or  less  pressure.  Wires 
are  passed  vertically  down  through  the  plate,  d,  the  springs,  e,  and  the 
cross-bar,  f,  in  order  to  keep  the  several  parts  in  position. 

By  means  of  the  several  ingenious  contrivances  here  described,  the 
weaver's  trouble  is  considerably  lessened,  and  the  economy  of  the  manu- 
facture is  greatly  increased.  The  improvements  are  applicable  to  power- 
looms,  as  well  as  to  hand-looms;  and  in  his  specification,  Mr.  Smith 
describes  one  or  tsvo  modifications  of  apparatus  for  effecting  the  same 
object,  giving  the  preference,  however,  to  that  which  we  have  explained. 


MAIZE  AND  RICE  STARCH. 
J.  Polsox,  Paisley. — Patent  dated  March  26,  1854. 

The  general  processes  employed  in  the  manufacture  of  wheaten  starch 
have  been  found  inapplicable  to  maize  and  rice,  and  on  this  account  these 
substances  have  been  for  the  most  part  disregarded  by  manufacturers. 
Mr.  Poison,  however,  who  has  studied  the  characteristic  qualities  of  the 
cereals  in  question,  has  at  length  devised  a  combination  of  processes,  by 
the  employment  of  which  the  production  of  starch  from  maize  and  rice 
is  rendered  a  profitable  manufacture. 

By  meaus  of  these  processes,  a  starch  of  first-class  quality  is  obtained 
from  maize  or  Indian  corn,  the  cheapest  of  all  grain,  by  mechanically 
separating  the  starch  from  the  other  constituents  of  the  grain,  resort 
being  had  to  chemical  agency  only  for  the  purpose  of  dissolving  out  a 
small  portion  of  foreign  matters  which  remain  after  the  mechanical 
treatment.  Thus  the  gluten,  which  is  the  most  valuable  portion  of  the 
grain  considered  as  food,  and  the  other  constituents  are  obtained  sepa- 
rately, without  any  loss  of  weight  or  deterioration  in  quality,  and  in  a 
state  well  suited  for  the  purpose  of  feeding  cattle,  or,  for  example,  of 
making  various  compounds,  according  to  M.  Durand's  invention,  which 
will  be  found  described  on  another  page  of  the  present  part  of  this 
Journal. 

In  preparing  maize  or  rice  starch,  according  to  Mr.  Poison's  system, 
the  grain,  which  may  be  either  whole  or  coarsely  ground  or  bruised,  is 
steeped  in  water  for  a  few  days  until  it  is  thoroughly  soaked.  It  may 
be  allowed  to  ferment  thereafter,  with  the  view  of  thereby  facilitating 
the  subsequent  processes ;  but  the  fermentation  is  not  essential  to  these 
processes,  and  it  is  preferred  to  omit  it,  and  proceed  at  once  to  bruise  or 
reduce  the  soaked  grain  to  a  pulp  by  means  of  a  levigating  machine.  This 
pulp  is  mixed  with  water,  and  the  husks  and  fibrous  matters  are  sepa- 
rated by  means  of  a  sieve  or  sieves,  made  of  fine  silk  gauze,  or  other  suit- 
able material.  The  sieves  may  be  constructed  like  the  bolting  machines 
used  in  flour  mills,  or  they  may  be  in  the  form  of  flat  frame-sieves,  either 
kind  being  driven  in  connection  with  the  general  machinery  of  the  estab- 
lishment. The  husks  and  fibrous  matters  separated  by  the  sieving  pro- 
cess may  be  passed  a  second  time  through  the  levigating  machine  and 
through  the  sieves,  for  the  purpose  of  extracting  a  further  quantity  of 
starchy  matter.  The  husks  and  fibrous  matters  may  then  be  dried  and 
ground,  in  which  state  they  are  very  suitable  for  feeding  cattle,  as  they 
retain  their  natural  properties  unaltered,  not  having  been  subjected  to 
the  action  of  any  chemical  agent,  and  consequently  their  sale  for  the 
purpose  of  feeding  cattle  constitutes  a  source  of  considerable  economy  in 
the  manufacture  of  starch.  The  starchy  matter  separated  by  the  sieving 
process  contains  a  portion  of  gluten  and  other  matters,  which  cannot  be 
effectually  separated  by  the  processes  usually  adopted  in  the  manufac- 
ture of  wheaten  starch.  According  to  the  present  invention,  however, 
this  may  be  effected  by  the  employment  of  any  of  the  three  following 
processes.  According  to  the  first  of  these  processes,  the  starchy  matter, 
as  it  leaves  the  sieving  apparatus,  is  made  to  flow  over  a  plane  surface, 
which  may  be  either  level  or  slightly  inclined,  the  width  of  the  plane 
and  the  amount  of  the  starch  flow  being  so  proportioned  as  to  cause  the 
latter  to  spread  out  uniformly  in  a  thin  stream,  covering  the  entire  sur- 
face. The  water  and  gluten,  with  the  other  foreign  matters,  pass  off 
at  the  further  extremity  of  the  depositing  plane,  leaving  the  starch  de- 
posited over  the  entire  surface.  As  the  deposit  of  starch  does  not  take 
place  equally  at  all  parts  of  the  depositing  plane,  but  becomes  less  to- 
wards the  extremity  at  which  the  water  and  gluten  pass  off,  and  as  this 
inequality  disturbs  the  process  of  deposition  and  separation,  provision  is 
made  for  securing  a  uniform  inclination  during  the  entire  process,  by 
gradually  damming  up  the  flow  by  means  of  a  series  of  weirs  placed 
across  the  depositing  plane  at  suitable  intervals.  These  weirs  are  formed 
of  slips  of  wood,  which  are  placed  one  above  another  from  time  to  time 
as  the  deposit  increases,  and  they  are  made  water-tight  by  means  of 


pieces  of  cloth  of  the  width  of  the  depositing  plane,  and  fastened  down  to 
the  plane  by  one  edge,  whilst  the  other  edge  is  folded  over  the  front  of 
the  slips  of  wood  forming  the  weir,  and  made  to  stream  over  the  top  of 
them  in  the  direction  of  the  current.  The  starch  thus  obtained  is  washed 
with  water  and  dried  in  the  usual  manner,  and  though  it  is  not  abso- 
lutely free  from  foreign  matters,  it  is  strong  and  of  good  colour,  and  is 
very  suitable  for  some  manufacturing  purposes.  The  gluten  and  other 
matters  which  have  passed  off  with  the  water  at  the  end  of  the  depositing 
plane  may  be  mixed  witli  the  husks  and  fibrous  matters  previously  sepa- 
rated by  the  sieving  process,  thereby  considerably  increasing  the  value 
of  these  matters  as  food  for  cattle,  and  consequently  reducing  the  cost  of 
the  starch  ;  or  the  gluten  and  other  matters  which  pass  off  at  the  end 
of  the  depositing  plane  may  be  submitted  to  the  alkali  and  other  pro- 
cesses hereinafter  to  be  described,  for  the  purpose  of  extracting  any 
portion  of  starch  which  may  not  have  been  separated  by  deposition. 
According  to  the  second  of  the  processes  referred  to  for  the  further  treat- 
ment of  the  starchy  matter,  as  obtained  by  the  sieving  process,  the 
starchy  matter  is  submitted  to  the  well-known  alkali  process  as  employed 
in  the  production  office  starch,  and  after  the  gluten  has  been  dissolved 
and  ruu  off  with  the  various  washings  which  are  given  in  that  process, 
as  the  starch  still  contains  a  portion  of  fibrous  or  other  matters,  it  may 
or  may  not  be  again  put  through  a  sieve,  being  afterwards  made  to  flow 
over  the  depositing  plane  in  the  manner  already  described,  so  as  to  sepa- 
rate these  foreign  matters  which  flow  off  with  the  water,  leaving  pure 
starch  deposited  over  the  entire  surface  of  the  plane.  The  starch  is  then 
submitted  to  one  or  more  washings  with  water,  to  which  a  little  acid 
may  be  added,  for  the  purpose  of  taking  away  any  alkali  that  may  be 
present,  and  the  starch  is  finally  dried  in  the  usual  manner.  The  starchy 
matter  may  be  submitted  to  this  second  process,  in  the  state  in  which  it 
is  left  by  the  first-mentioned  depositing  process.  That  is  to  say,  the 
starchy  matter,  as  left  deposited  upon  the  depositing  plane,  may  be 
treated  by  the  usual  alkali  process,  and  then  again  passed  over  the  de- 
positing plane  for  the  production  of  starch  in  a  state  of  superior  purity. 
According  to  the  third  process  referred  to  for  the  final  treatment  of  the 
starch,  the  alkali  process  is  adopted  as  in  the  second  process,  but  the 
foreign  matters  which  remain  after  the  alkali  treatment  of  the  starchy 
matter  or  starch,  are  separated  by  mixing  it  with  water  in  a  depositing 
frame,  when  the  foreign  matters  will  be  found  to  descend  to  the  bottom 
of  the  mass,  and  the  pure  starch  may  be  drawn  off  by  means  of  a  siphon 
or  tap. 

The  various  processes  hereinbefore  described,  or  some  of  them,  are 
applicable  to  the  preparation  of  starch  from  other  farinaceous  substances 
besides  maize  and  rice,  the  process  being  modified  to  suit  the  various 
substances  treated  by  them. 


MINING  ENGINES  AND  MACHINERY. 
A.  Bakclay,  Kilmarnock. — Patent  dated  March  2,  1854. 

A  portion  of  the  improvements  comprehended  in  this  patent  relate 
to  the  so  arranging  the  winding  engines  of  coal  and  other  mines,  that 
they  may  be  more  safely  managed  than  at  present,  whilst  all  chance  of 
"  over-winding  "  and  injury  to  the  mining  mechanism  may  be  avoided. 
These  improvements  are  effected  by  adapting  the  ordinary  and  well- 
known  "link  motion"  to  the  hand  gear  of  the  engine,  so  that  the 
attendant  can  easily  stop  and  reverse  his  engine  at  the  exact  moment 
required  in  the  action  of  winding.  To  do  this,  the  engineman  has  only 
to  work  a  band  lever  up  or  down  ;  and  this  lever  being  suitably  con- 
nected with  the  "  link  motion,"  correspondingly  affects  the  portion  of 
such  motion,  and  thereby  either  stops  or  reverses  the  engine,  as  is  at 
present  done  in  locomotive  and  marine  engines.  By  such  a  system  of 
gearing,  the  motion  is  entirely  unbroken,  and  the  attendant  has  always 
a  safe  and  perfect  command  over  his  engine ;  and  to  add  still  further  to 
the  safe  working  of  the  system,  a  self-acting  movement  is  contrived  to 
come  into  play  at  the  precise  moment  required,  for  the  purpose  of  stopping 
or  reversing  the  engine,  in  case  the  engineman  should  be  careless  or  absent 
at  the  proper  time.  For  this  purpose  a  tumbler  is  so  connected  with  the 
engineer  winding  mechanism,  that  it  shall  be  slowly  woundup,  or  elevated 
to  its  falling  centre,  at  the  time  that  the  motion  of  the  engine  is  to  be 
changed.  Thus,  as  this  tumbler  falls  over,  it  acts  through  suitable 
connections  upon  the  reversing  or  stopping  link,  and  effects  the  intended 
movement.  Various  means  may  be  adopted  for  securing  this  self-acting 
effect,  disengaging  pins  or  stops  being  so  set  as  to  actuate  the  link  move- 
ment at  the  proper  time. 

As  adapted  to  direct-acting  horizontal  cylinder  winding  and  pumping 
engines,  for  instance,  a  small  shaft  passes  away  hack  from  the  main 
shaft  to  the  steam  cylinder,  at  which  end  this  small  shaft  carries  a  worm 
in  gear  with  a  worm  wheel  set  on  a  horizontal  stud.     This  wheel  has  a 
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ring  groove  in  its  side  to  receive  adjustable  stud-pins,  which  are  set  at 
the  proper  distances  in  the  wheel,  so  as  to  act  upon  the  adjusting  lever 
of  the  valve  link  motion.  Provision  is  also  made,  by  a  separate  adjust- 
ing slide  or  bolt,  for  allowing  the  engineman  to  set  the  engine  to  go 
constantly  in  one  direction,  as  when  used  for  pumping.  When  so  set, 
the  adjustable  pins  of  the  worm  wheel  no  longer  affect  the  engine,  so  as 
to  set  the  valves  for  back  or  forward  actions,  or  the  up  and  down  wind- 
ing. Should  the  engine  accidentally  run  slightly  beyond  the  intended 
point,  an  eccentric  piece  on  the  stud  spindle  carrying  the  worm  wheel 
acts  upon  a  sliding  piece  carried  round  by  the  wheel,  and  this  movement, 
acting  upon  the  under  side  of  the  valve  link  lever,  sets  this  lever  to  its 
central  position,  so  as  to  prevent  the  return  of  the  engine.  These  gear- 
ing details  are  obviously  capable  8f  being  modified  hi  various  ways,  and 
the  arrangements  are  suitable  for  beam  or  other  kinds  of  engines.  To 
prevent  accidents  from  the  main  gearing  getting  disengaged,  a  friction 
brake  apparatus  is  provided,  to  stop  the  engine's  movement.  Thus, 
should  the  wheels  fly  out  of  gear — owing,  for  instance,  to  the  attendant's 
leaving  out  the  fastening-key  when  changing  from  pumping  to  winding — 
this  friction  strap  will  be  brought  into  play  to  prevent  the  engine  from 
running  away.  The  brake  pulley  is  set  upon  the  shaft,  which  is  liable 
to  slip  back,  and  being  loosely  encircled  by  a  friction  strap,  the  lateral 
traverse,  owing  to  the  disengagement,  makes  the  pulley  press  itself  hard 
against  the  interior  of  the  strap.  This  strap  encircles  three-fourths  of 
the  wheel,  and  is  workable  as  well  from  both  its  ends.  These  two  op- 
posite ends  are  each  connected  to  one  of  the  two  opposite  cages,  that  is, 
the  ascending  and  descending  cages.  For  instance,  when  one  of  the 
cages  arrives  at  its  proper  stopping  point,  it  acts  upon  a  pin  or  stop  in 
connection  with  one  end  of  the  friction  strap,  and  draws  the  strap  tight 
round  the  pulley  in  the  direction  of  the  revolution  of  the  pulley  at  the 
time  being.  Hence,  whichever  way  the  engine  is  running,  the  friction 
strap  has  a  tendency  to  be  forced  down  into  frictional  contact  by  the 
pulley  movement,  when  once  started.  The  engineman  can  also  work 
such  friction  brake  by  a  separate  hand  or  foot  gear  movement. 

Fig.  1  of  our  engravings  represents  the  mechanism  for  regulating  the 
action  of  the  valves  of  mining  engines  as  detached,  and  fig.  2  is  an  ele- 
vation of  a  safety  cage,  also  forming  part  of  the  present  improvements. 
The  valve  of  the  steam  cylinder  is  worked  by  a  pair  of  eccentrics  keyed 
on  the  main  shaft  of  the  engine,  the  rods,  a,  b,  of  the  eccentrics  being 


jointed  to  the  opposite  ends  of  the 
slotted  segment,  c.  This  segment 
works  upon  the  end  of  the  valve  rod, 
and  communicates  the  motion  of  the 
eccentrics  directly  to  it.  The  seg- 
ment is  suspended  by  the  pair  of  links, 
D,  to  a  lever,  e,  which  oscillates  upon 
a  fixed  stud-pin,  and  serves  as  a  means 
of  altering  the  position  of  the  segment, 
c,  so  as  either  to  stop  or  reverse  the  engine.  The  lever,  E,  is  either 
actuated  by  hand,  or  by  means  of  self-acting  mechanism,  consisting  of  a 
worm  wheel,  f,  carried  loosely  on  the  stud-pin,  and  driven  by  a  worm,  g, 
on  a  shaft,  h,  driven  by  the  main  shaft,  by  means  of  bevil  wheels. 
The  wheel,  p,  has  an  annular  groove  formed  on  its  inner  face,  in  which 
groove  is  fixed  pins,  I,  these  pins  being  adjusted  at  points  to  suit  the 
number  of  revolutions  the  engine  has  to  make  in  each  direction.  Whea 
one  of  the  pins,  i,  comes  round,  it  depresses  or  raises  the  link  motion 
lever,  e,  and  causes  the  requisite  change  of  valve  movement.  The  pin  does 
not  act  directly  upon  the  lever  itself,  but  upon  a  sliding  bolt,  j,  carried 
by  the  lever.  This  bolt  is  jointed  to  a  bent  thumb  lever,  k,  by  means 
of  which  it  can  be  drawn  back  so  as  not  to  be  acted  upon  by  the  pin,  i, 
this  being  done  when  it  is  required  to  work  the  engine  continuously  in  one 
direction.  The  bolt,  j,  passes  through  a  strap  or  bracket  fixed  upon  the 
lever,  e,  and  is  acted  upon  by  blade  springs,  so  as  not  to  shift  acciden- 
tally. The  wheel,  f,  carries  a  sliding  bolt,  arranged  in  radial  guides, 
and  a  small  eccentric  or  cam  piece  is  fixed  upon  the  stud-pin,  this  cam 
forcing  out  the  bolt  as  the  wheel,  f,  comes  round.  When  so  forced  out, 
this  bolt  projects  under  the  bolt,  j,  of  the  reversing  lever,  and  prevents 
its  shifting  beyond  its  central  position  by  any  means.  When  not  forced 
out  by  the  cam,  the  bolt  is  kept  inwards  clear  of  the  bolt,  J,  by  means  of 
a  blade  spring. 

In  Mr.  Barclay's  improved  arrangements  for  preventing  the  fall  of 


mine  cages  on  the  suspensory  rope  giving  way,  the  timber  guide,  A,  which 
passes  down  the  side  of  the  pit  shaft,  is  embraced  by  a  pair  of  frictional 
pulleys,  b.    These  pulleys  are  carried  loosely  on  centre  pins  upon  cranked 
levers,  c,  which  os- 
cillate on  stud-pins,  Fig.  2. 

d,  fast    upon    the 
upper  cross  piece, 

e,  of  the  cage 
frame.  It  is  by  the 
ends  of  the  upper 
and  outer  arms  of 
the  levers,  c,  that 
the  cage  is  connect- 
ed to  the  suspen- 
sory rope,  and  stop 
pins,  f,  are  fixed 
in  the  cross  piece, 
e,  to  act  as  abut- 
ments for  the  le- 
vers. The  ends  of 
the  lower  arms  of 
the  levers,  c,  are 
drawn  towards 
each  other  by  a 
strong  spiral 
spring,  o,  which 
pulls  the  pulleys,  b, 
against  the  guide, 
a,  when  the  levers, 
c,  are  released  from 
the  action  of  the 
cage's  weight  on 
the  suspensory  rope 
giving  way.  The 
pulleys,  B,  have 
fixed  upon,  or  cast 
in  one  piece  with 
them,  small  wheels, 
to  which  chains, 
r,  J,  are  attached. 
One,  i,  of  these 
chains  is  fixed  to 
the  upper  end  of 
a  lever,  k,  which 
oscillates  on  a  cen- 
tre pin,  l,  fixed  to 
an  intermediate 
cross  piece,  m,  of 
the  cage  frame. 
The  lever,  k,  is 
linked  to  a  pair  of 
friction    straps    or 

levers,  n,  jointed  at  their  lower  ends  to  the  bottom  cross  piece,  o,  of  the 
cage  frame,  and  arranged  so  as  to  press  forcibly  on  each  side  of  the  guide, 
a,  when  acted  upon  by  the  lever,  k.  The  chain,  j,  is  fixed  to  the  lower 
end  of  the  lever,  c,  on  the  opposite  side  of  the  guide,  a. 

The  following  is  the  action  of  the  apparatus : — When  the  cage  is  duly 
suspended  by  its  rope,  its  weight  acts  on  the  levers,  c,  so  as  to  keep  the 
pulleys,  b,  off  the  guide,  a  ;  when  the  suspensory  rope  gives  way,  how- 
ever, the  spring,  a,  forces  the  pulleys,  b,  tightly  against  the  guide,  a. 
Their  frictional  action  upon  this  guide  causes  them  to  turn,  and  the  chain, 
i,  draws  over  the  lever,  k,  powerfully  compressing  the  friction  levers,  n, 
against  the  guide,  whilst  the  other  chain,  j,  assists  in  more  effectually 
binding  the  pulleys,  d,  upon  the  guide. 


STEAM  BOILER  APPARATUS. 

J.  Houston,  Glasgow, — Patent  dated  March  15,  1854. 

These  improvements  consist  in  regulating  the  supply  of  steam  boilers  by 
the  aid  of  a  float,  acting  by  means  of  suitable  connections,  passing  through 
the  boiler  case  upon  the  stopcock  of  the  water-supply  pipe.  In  marine 
boilers,  this  float  is  made  to  work  in  a  chamber  or  casing  communicating 
with  the  main  boiler  space  by  a  small  aperture,  so  that  any  motion  of 
the  mass  of  the  water  in  the  boiler  may  only  affect  the  float  very  slightly. 
Another  branch  of  the  improvements  relate  to  the  adjustment  of  the  flue 
damper  of  a  steam  boiler  furnace,  by  means  of  a  piston  acted  upon  by  the 
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Fig.  1. 


steam  pressure,  and  arranged  to  open  or  shut  a  water-supply  cock  in 
connection  with  the  damper  movement. 

Fig.  1  of  our  engravings  is  a  vertical  section  of  a  portion  of  a  marine 

steam  boiler,  showing  the  application  to 
it  of  the  improved  water-supply  regu- 
lating apparatus,  and  fig.  2  is  a  sec- 
tional elevation  of  the  apparatus  for 
adjusting  the  flue  damper.  The  appa- 
ratus for  regulating  the  water-supply 
consists  of  a  stopcock,  a,  introduced 
into  the  pipe,  b,  which  supplies  the 
water,  and  entering  the  casing,  c,  of 
the  boiler,  passes  down  to  near  the 
bottom  of  the  interior  for  that  purpose. 
A  lever  is  fixed  on  the  plug  of  the 
cock,  and  this  lever  is  actuated  by 
means  of  the  chain,  e,  which,  passing 
over  a  pulley,  f,  supported  by  a  pillar 
standard,  g,  is  connected  to  the  link- 
rod,  h,  of  the  float,  I.  The  stopcock 
lever  is  slotted  to  afford  a  means 
of  regulating  the  leverage  action,  by 
adjusting  the  connection  of  the  chain, 
E,  at  a  greater  or  less  distance  from 
the  plug.  The  rod,  B,  passes  through 
a  stuffing-box  in  the  boiler  casing, 
and  as  the  level  of  the  water,  k,  in 
the  boiler  rises  or  falls,  it  raises  the 
float,  i,  or  allows  it  to  fall,  and  this 
movement  is  communicated  through 
the  rod,  H,  and  chain,  e,  to  the  stop- 
cock leve  ■,  so  as  to  admit  or  shut 
off  the  supply  of  water.  The  stan- 
dard, g,  carries  a  segmental  index-dial, 
L,  and  an  index  on  the  pulley,  f,  indi- 
cates the  level  of  the  water,  so  that  this  can  be  ascertained  at  all  times 
by  inspection.  When  this  apparatus  is  employed  on  shipboard,  the  float, 
i,  works  in  a  cell  or  casing,  m.     This  casing  is  provided  with  a  small 

Fig.  2. 


^g=^      hole,  N,  at  the  bot- 
*  ^=^         torn,  and  a  series  of 

holes,  o,  near  its 
top — these  holes  serving  re- 
ft spectivelyasa  means  of  com- 
munication with  the  water 
and  steam  in  the  main  boiler 
spaces.  With  these  arrange- 
ments any  movement  of  the 
ship  will  scarcely  affect  the 
Jevel  of  the  water  in  the 
chamber,  M,  in  which  the 
float,  i,  is  placed.  A  weight, 
p,  is  fixed  to  the  chain,  e,  to 
balance  the  float  and  to  de- 
press the  stopcock  lever  when 
the  float  rises. 

In  the  apparatus  for 
adjusting  the  flue  dampers 
in  connection  with  steam 
boilers,  a  small  steam-pres- 
sure cylinder,  A,  fig.  2,  is 
fitted  up  with  its  lower  end 
in  communication  by  means 
of  the  small  pipe,  B,  with  the  boiler,  or  with  the  steam-pipe,  o.  The 
cylinder,  a,  contains  a  piston,  d,  arranged  to  work  steam-tight  within  it, 
and  the  rod  of  this  piston  acts  upon  a  weighted  lever,  e,  above.  The 
lever,  e,  is  connected  by  a  link,  f,  to  the  lever,  g,  of  a  stopcock  on  a  pipe, 
H,  which  supplies  water  from  an  overhead  cistern  or  other  source,  the 


lower  end  of  the  pipe,  n,  being  in  communication  by  means  of  a  flexible 
tube,  i,  with  a  species  of  bucket,  J,  suspended  to  a  chain,  k,  which 
passes  over  guide  pulleys,  l,  and  is  attached  to  the  flue  damper,  si.  The 
bucket,  J,  is  formed  with  a  division,  n,  near  the  bottom,  the  space  beneath 
which  communicates  with  a  flexible  discharge  pipe,  o,  of  a  bore  equal 
to  or  greater  than  that  of  the  pipe,  i,  whilst  in  the  division,  N,  there  is 
a  very  small  aperture  which  will  only  permit  the  water  to  pass  off  at  a 
certain  determined  rate.  With  these  arrangements,  it  will  be  obvious 
that  if  the  stopcock,  g,  is  so  set  as  to  admit  the  water  to  the  bucket  at 
the  exact  rate  at  which  it  passes  off,  the  water  level  in  the  bucket  will 
be  maintained  at  the  same  height.  The  apparatus  is  to  be  so  set  that 
this  shall  be  the  state  of  matters  when  the  pressure  of  the  steam  upon  the 
piston,  n,  is  what  it  ought  to  be.  Then,  on  the  steam-pressure  decreas 
ing,_the  piston,  d,  is  depressed,  and  the  weighted  lever,  e,  causes  the 
stopcosk,  o,  to  be  opened  to  a  greater  extent,  and  the  water  begins  to 
accumulate  in  the  bucket,  j — as  it  enters  faster  than  it  passes  off — and 
the  consequent  additional  weight  draws  over  the  chain,  k,  and  raises 
the  damper.  When  the  steam-pressure  rises  above  the  point  determined 
upon,  the  contrary  effect  takes  place ;  the  piston,  d,  rises  and  partially 
shuts  the  stopcock,  g  thereby  reducing  the  supply  of  water  to  the 
bucket,  j,  which,  consequently,  becomes  lighter,  the  water  passing  off 
faster  than  it  enters.  The  weight  of  the  damper  then  preponderates, 
and  it  sinks  so  as  to  temporarily  diminish  the  steam-generating  powers 
of  the  boiler-furnace.  An  overflow  pipe,  p,  communicates  with  the  top 
and  bottom  of  the  bucket,  j,  to  prevent  the  water  from  overflowing  the 
bucket  should  the  supply  be  at  any  time  in  excess. 

According  to  another  modification,  the  damper  is  connected  to  a  float 
which  is  raised  or  lowered  by  the  water  level  in  a  stationary  cistern. 
This  cistern  being  supplied  by  the  pipe,  n,  and  acting  in  the  same  man- 
ner as  the  bucket,  J. 


REVOLVER   FIRE-ARMS. 

J.  H.  Johnson,  47  Lincoln's  Inn  Fields,  and  Glasgow. — Patent  dated 

April  27,  1854. 

The  invention  of  M.  Lefaucheux,  of  Paris,  which  is  the  subject  of  this 
patent,  relates  to  the  class  of  fire-arms  termed  "revolvers,"  and  consists 
chiefly  of  an  improved  construction  of  revolving  chambered  cylinder, 
and  of  a  new  arrangement  of  breech,  to  facilitate  the  loading  of  the 

Fig.  1. 


weapon.  The  revolvingpiece  is  a  cylin- 
der, with  six  or  any  other  convenient 
number  of  cylindrical  or  slightly  conical 
holes  bored  through  it,  to  form  the 
charge  chambers.  An  additional  hole 
is  bored  centrally  through  the  cylinder,  for  the  passage  of  the  spindle 
upon  which  it  turns,  and  to  which  the  barrel  of  the  weapon  is  attached. 
The  charge  chambers  are  each  notched  through  to  the  outside  of  the 


cylinder  at  their  back  edges,  to  suit  the  particular  description  of  cartridge 
employed,  this  cartridge  being  made  up  with  the  percussion  appliance  at- 
tached in  such  a  manner  as  to  enter  and  project  through  the  notch  of  the 
charge  chamber.  The  breech  of  the  weapon  is  hemispherical  in  shape, 
and  is  formed  with  a  vertical  groove,  in  which  the  hammer  works,  the 


182 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


hammer  rising  up  centrally  from  the  stock.  The  face  of  the  breech 
piece  is  perfectly  smooth  and  flat,  as  is  also  the  end  of  the  charge  cylinder 
in  contact  with  it.  A  channel  is  formed  in  the  breech  on  one  side,  through 
which  the  cartridges  are  introduced  into  the  charge  chambers  as  these 
are  brought  round  in  succession,  and  a  filling-up  piece  is  hinged  to  the 
breech  to  close  the  channel  when  the  chambers  are  not  being  charged,  a 
spring  catch  being  provided  to  keep  the  filling-up  piece  closed  when 

necessary.      In  a  slide, 
F,S.  3-  on  one  side  of  the  barrel, 

and  in  a  line  with  the 
charging  channel  in  the 
breech  piece,  is  a  rod  for 
forcing  out  the  cart- 
ridges, if  required,  with- 
out exploding  them,  or 
for  removing  any  mat- 
ters left  in  the  charge 
chambers  after  a  dis- 
charge. This  rod  is 
prevented  by  a  blade 
spring  from  falling  out 
or  moving  unless  the 
hand  is  applied.  The 
rotation  of  the  charge 
cylinder  is  effected  in 
the  usual  way,  by  the 
action  of  a  catch  in  con- 
nection with  the  ham- 
mer, upon  a  ratchet 
formed  upon  the  cylin- 
der, and  the  cylinder  is 
retained  accurately  in 
position  during  each 
discharge  by  means  of 
a  catch,  also  acted  upon 
by  the  hammer,  and  made  to  enter  a  notch  in  the  cylinder  face  after 
each  rotative  movement. 

Fig.  1  of  our  engravings  is  a  side  elevation  of  a  six-chambered  revolver 
pistol,  constructed  according  to  the  improved  system ;  and  fig.  2  is  a 
horizontal  section,  taken  through  tho  centre  of  the  revolving  cylinder. 

Fig.  3  is  a  front  view  of  the  breech 
F't''  *•  piece,  showing  the  central  spindle  in 

section ;  fig.  4  is  a  back  view  of  the 
revolving  chambered  cylinder;  and 
fig.  5  is  a  vertical  section  through 
the  barrel  and  socket,  showing  the 
manner  of  securing  the  latter  upon 
the  spindle.  The  ordinary  system 
is  adhered  to  in  the  construction 
and  arrangement  of  the  barrel,  a, 
and  stuck  or  handle,  n,  of  the  pistol, 
and  the  rotation  of  the  charge  cylin- 
der, c,  is  effected  by  raising  the 
hammer,  and  by  means  of  a  catch, 
m,  fig.  3,  which  acts  on  a  ratchet 
ring,  h,  fig.  4,  having  six  ratchets, 
so  that  ou  raising  the  hammer,  the 
cylinder,  c,  is  each  time  turned  to 
the  extent  of  a  sixth  of  a  revolution.  The  cylinder  is  held  in  position 
after  each  shift  by  a  pin,  r,  fitted  with  a  head,  »•,  which  is  acted  upon 
by  the  tail  of  the  hammer,  as  to  force  the  pin,  k,  into  a  notch,  d,  in  the 
revolving  cylinder  when  the  hammer  is  raised,  being  again  withdrawn 

on  the  descent  of  the  hammer.  The 
revolving  piece,  c,  is  a  cylinder  bored 
with  (in  this  instance)  six  charge  cham- 
bers, e,  which  may  be  either  cylindrical 
or  slightly  conical.  The  cylinder  is  also 
bored  with  a  central  hole,  for  the  passage 
of  the  spindle,  /■;,  upon  which  it  turns. 
Each  of  the  charge  chambers,  e,  is  formed 
with  a  notch,  /,  through  which  the  per- 
cussion appliance,/,  projects;  this  being 
affixed  to  the  cartridge,  i>.  The  breech 
piece,  E,  is  hemispherical  in  shape,  and  is 
formed  witli  a  vertical  gioove  at  the  back, 
A  channel,  /;,  is  formed  on  one  side  of  the 
breech  piece  for  the  introduction  of  the  cartridges  into  the  charge 
chambers,  e,  as  each  is  in  succession  brought  opposite  the  channel,  h. 


Fig.  5. 


in  which  the  hammer  works. 


A  filling-up  piece,  h,  fig.  3,  is  hinged  to  the  breech  piece,  e,  and  serves  to 
close  the  channel.  Tin's  filling-u»  piece  is  fitted  with  a  sprng  catch,  h\ 
which  enters  a  notch,  h2,  in  the  side  of  the  channel,  and  keeps  the  filling- 
up  piece  closed,  except  when  the  spring  is  pressed  by  means  of  its  extre- 
mity, I.  On  one  side  of  the  main  barrel,  A,  and  in  a  line  with  the 
channel,  h,  is  a  rod,  r,  furnished  with  a  small  blade  spring,  m,  fig.  1, 
which  keeps  it  in  place;  this  rod  serves  for  clearing  out  the  charge 
chambers,  e,  when  necessary.  The  spindle,  Ic,  which  connects  the  stock, 
B,  to  the  main  barrel,  a,  and  also  serves  as  an  axis  of  revolution  for  the 
cylinder,  c,  is  formed  with  two  projections,  a,  fig.  8,  so  arranged  as  to 
enter  grooves,  6,  in  the  socket,  a1,  of  the  main  barrel.  In  fixing  on  the 
barrel,  the  socket,  a1,  is  turned  so  as  to  allow  the  projections,  a,  to  enter 
the  grooves,  b,  and  after  being  passed  on  the  spindle,  the  barrel  and 
socket  are  turned  back,  and  the  projections,  a,  then  prevent  their  being 
drawn  off  the  spindle,  k.  By  means  of  this  double  bayonet  joint,  the 
barrel,  a,  can  be  fixed  to,  or  detached  from,  the  stock  with  great  facility 
and  rapidity. 


APPLICATION  OF  GLUTEN  TO  BREAD  AND  OTHER 
ARTICLES  OF  FOOD. 

J.  H.  Jounson,  47  Lincoln's  Inn  Fields,  and  Glasgow. — Patent  dated 
August  29,  1853. 

This  British  patent  has  been  taken  out  on  behalf  of  M.  Durand  of 
Toulouse,  who  has  occupied  himself  for  several  years  back  with  experi- 
ments as  to  the  best  modes  of  treating  gluten  so  as  to  obtain  a  palatable 
bread  from  it.  Gluten  is  obtainable  from  various  vegetables,  being  their 
essential  nutritive  component;  but  it  is  to  that  obtained  from  wheat  that 
M.  Durand's  improvements  more  particularly  refer.  The  invention  con- 
sists, in  the  first  place,  in  preparing  gluten  bread  by  baking  it  in  moulds 
fitted  with  loose  lids  which  rest  upon  the  gluten,  and  rise  with  the  gluten 
as  it  expands  by  the  action  of  the  heat.  The  bread  formed  from  gluten 
possesses  great  nutritive  quality,  and  will  keep  for  a  long  period  of  time 
without  injury.  This  substance  may  be  employed  in  various  proportions 
with  farinaceous  substances  of  all  kinds,  and  is  also  found  advantageous 
in  the  manufacture  of  chocolate  and  vermicelli.  In  making  gluten  cho- 
colate, a  small  quantity  of  muriatic  acid  may  be  added.  In  baking  gluten 
bread,  the  inventor  employs  moulds  of  a  square  section  and  slightly  coni- 
cal, that  is  to  say,  slightly  contracted  at  the  base,  in  order  to  facilitate 
the  removal  of  the  bread  after  it  is  baked.  When  the  paste  is  introduced 
into  the  mould,  it  is  covered  with  a  moveable  lid,  which  rests  upon  it,  in 
order  that  its  development  may  be  progressive.  The  weight  of  this  lid 
should  be  proportioned  to  the  degree  of  purity  of  the  gluten.  Two  rods  of 
iron  fitted  at  each  extremity  serve  to  preveut  the  lid  or  cover  from  falling 
off,  and  to  limit  the  rising  of  the  paste;  this  being  most  essential,  as  the 
heat  having  a  great  influence  over  the  gluten,  the  rising  or  development 
of  this  matier  would  become  too  great,  and  deteriorate  the  bread,  if  not 
forcibly  restrained.  For  the  same  reason,  the  baking  should  be  accom- 
plished in  a  moderately  heated  oven,  and  for  the  preparation  of  wheat 
gluten  no  leaven  need  be  employed.  The  kneading  ought  to  be  effected 
by  manual  labour,  aud  as  actively  as  possible.  To  proceed  with  that 
operation  it  is  necessary  to  choose  a  favourable  moment,  which  will  be 
known  by  the  degree  of  moisture  of  the  substance,  this  moisture  always 
agreeing  with  the  amount  of  flour  to  be  mixed  with  the  gluten.  Bread 
thus  made  presents  the  appearance  of  bread  well  worked;  it  is  exceed-  ' 
ingly  light,  and  of  an  agreeable  flavour.  It  is  rather  elastic  when  it  is  first 
made,  but  hardens  in  a  few  hours.  It  may  be  heated  after  being  cut  into 
slices  when  required  for  consumption;  it  then  becomes  more  brittle,  and 
is  more  easily  masticated.  It  may  be  also  kept  for  a  long  period  without 
any  deterioration  whatever.  The  following  are  the  proportions  which  are 
employed  in  the  mixture  of  gluten  with  other  alimentaiy  substances,  and 
from  which  the  best  results  have  been  obtained: — 

1st.  Bread  composed  of  pure  wheat  gluten,  with  the  addition  of  one 
per  cent,  of  salt. 

2d.   Bread  composed  of  ninety  per  cent,  of  moist  gluten,  ten  per  cent, 
of  wheat  flour,  and  one  per  cent,  of  salt. 

3d.   Bread  composed  of  eighty  per  cent,  of  moist  gluten,  twenty  per 
cent,  of  wheat  flour,  and  one  per  cent,  of  salt. 

4th.  Bread  composed  of  seventy  per  cent,  of  moist  gluten,  thirty  per 
cent,  of  corn  flour,  aud  one  per  cent,  of  salt. 

5ih.   Bread  composed  of  sixty  per  cent,  of  moist  gluten,  forty  per  cent, 
of  corn  flour,  and  one  per  cent,  of  salt. 

6th.  The  same  kinds  of  bread,  with  the  addition  of  three  per  cent., 
five  per  cent.,  eight  per  cent.,  or  ten  per  cent,  of  fresh  butter. 

For  chocolate,  the  following  proportions  are  employed  : — 

1st.  Gluten  chocolate  made  in  the  ordinary  manner,  and  composed  of 
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ahout  two  parts  of  cocoa,  and  one  part  of  gluten  bread  reduced  to  an  im- 
palpable powder. 

2d.  Gluten  chocolate  made  in  the  same  manner,  and  composed  of  two 
s  of  cocoa,  two  parts  of  sugar,  and  one  part  of  gluten  bread  reduced 
to  a  fine  powder. 

3d.  Four  parts  of  cocoa,  five  parts  of  sugar,  and  one  part  of  pulverized 
gluten  bread. 

4th.  Gluten  chocolate  composed  of  two  parts  of  cocoa,  two  parts  of  sugar, 
and  one  part  of  pure  gluten  flour,  also  reduced  to  an  impalpable  powder. 
E.icb  of  the  parts  composing  this  chocolate  should  be  well  and  carefully 
triturated  and  operated  upon  separately. 

oth.  Gluten  chocolate,  in  which  the  fresh  gluten  is  rendered  less  ad- 
hesive by  the  addition  of  one-half  of  its  weight  of  water  with  0'002  of 
pure  muriatic  acid,  and  dried  at  a  stove,  the  proportions  being  two  parts 
of  cocoa,  two  parts  of  sugar,  and  one  part  of  moist  gluten.  The  choco- 
late may  be  also  prepared  without  any  admixture  with  the  acid. 

Vermicelli  may  be  prepared  by  means  of  any  of  the  various  breads 
already  described.  To  manufacture  it,  dry  bread  is  used,  and  it  is  only 
after  it  has  been  submitted  to  the  action  of  heat  that  it  can  be  pul- 
verized. 

For  gluten  bread  made  of  Indian-corn  flour,  the  same  treatment  must 
be  adopted  as  for  gluten  bread  of  wheat,  with  the  addition  of  a  leaven 
composed  of  two-thirds  of  wheat  flour  and  one-third  of  pure  water. 


SELF-COLLAPSING  POCKET-BOOKS. 

T.  J.  &  J.  Smith,  London. — Patent  dated  March  25,  1854. 

This  improvement  is  designed  to  increase  the  security  of  the  pockets 
in  pocket-books,  portfolios,  bankers'  cases,  paper  cases,  porte-monnaies, 
instrument  cases,  and  all  cases  or  receptacles  of  a  similar  class,  in  which 
pockets  are  employed.  All  such  pockets  or  receptacles,  when  empty,  are 
required  to  be  flat  and  well-closed  down,  so  as  to  occupy  as  little  room  as 
possible;  and  when  any  articles  are  deposited  in  them,  it  is  desirable 
that  the  puckcts  should  only  expand  to  the  exact  extent  required,  so 


as  to  hold  the  inserted  articles  securely  and  conveniently.  The  in- 
creased security  and  efficiency  are  obtained,  either  by  attaching  elastic 
material,  in  the  shape  of  a  cord  running  from  the  back  of  the  pocket- 
book  to  the  outside  corner  of  the  gussets,  or  by  manufacturing  the  gus- 
sets themselves  of  elastic  material.  Our  engraving  is  a  perspective  view 
of  an  opened  pocket-book  of  the  improved  construction,  and  such  as  is 
osed  by  merchants  and  commercial  men,  showing  one  mode  of  applying 
the  elastic  material  for  the  purpose  in  view.  In  other  respects,  the 
P'icket-book  is  made  precisely  in  the  manner  ordinarily  adopted  in  such 
articles ;  and  it  consists  of  a  central  memorandum  book,  or  diary,  A,  a 
left-hand  pocket,  n,  of  three  expanding  divisions  or  compartments,  and 
two  ordinary  compartments  at  c,  on  the  right  side  beneath  the  central 
diary.  The  elastic  material,  i>,  as  here  applied  to  the  triple  pocket,  b,  is 
in  the  form  of  a  flat  band,  or  tape,  woven  with  interposed  caoutchouc 
threads.  One  of  these  elastic  bands  is  disposed  on  each  side  or  end  of 
the  compound  pocket,  one  end  of  the  band  being  fastened  to  the  outside 
cover  by  interposition  between  the  folds  or  layers  thereof,  as  at  e.     The 


band  is,  in  each  case,  then  passed  through  preparations  in  the  angular 
folds  of  the  pockets  until  it  reaches  the  inner  cover,  f,  to  which  its  re- 
maining end  is  attached  in  a  similar  manner  at  a.  With  this  arrange- 
ment the  pocket  can  be  easily  expanded  to  the  form  represented,  for  the 
reception  of  papers,  whilst  it  closes  at  once,  from  the  collapsing  of  the 
bands  on  the  distending  pressure  being  removed.  This  system  of  con- 
struction is  obviously  applicable,  in  a  variety  of  ways,  to  portfolios,  porte- 
monnaies,  and  other  similar  articles. 


MANUFACTURE  OF  CAOUTCHOUC. 

J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  December  1,  1853. 

This  French  invention,  which  has  been  patented  in  this  country  on 
behalf  of  MM.  Guibal  and  Cumenge,  relates  to  the  recovery  and  utiliza- 
tion of  the  volatile  ingredients  used  in  dissolving  caoutchouc  in  the  pro- 
cess of  manufacturing  it,  instead  of  allowing  these  ingredients  to  be  lost 
by  evaporation. 
This  great  saving 
is  effected  by 
placing  the  soft 
caoutchouc  upon 
traversing  cloths 
in  closed  chambers, 
provided  at  the  top 
with  a  means  of 
condensing  the  vapours,  and  carrying  off  the  products,  the  material  being 
heated  by  suitable  apparatus  beneath  the  traversing  cloth.  Our  en- 
graving represents  a  transverse  vertical  section  of  a  chamber  constructed 
for  carrying  out  the  process  described.  The  caoutchouc,  as  it  leaves  the 
spreading  rollers,  is  traversed  over  a  horizontal  table,  a,  consisting  of 
upper  and  lower  cast-iron  plates,  with  an  intervening  space  for  the  in- 
troduction of  steam-hot  water,  or  heated  air.  This  table  is  covered  in 
by  a  roofing,  e,  pi  metal  plates,  set  at  convenient  angles,  the  chamber 
being  closed  in  at  each  end  by  triangular  metal  plates,  c,  placed  verti- 
cally. The  roof,  b,  is  covered  with  felt,  which  is  kept  constantly  satu- 
rated with  cold  water,  supplied  by  a  duct,  D,  above,  and  which  is  again 
collected  by  gutters,  e,  running  along  the  lower  edges  of  the  roof-plates, 
b.  The  vapour  rising  from  the  material  is  condensed  upon  the  under 
sides  of  the  roof-plates,  b,  and,  trickling  down,  is  collected  in  suitable 
gutters,  f;  these  gutters  being  carried  completely  round  the  chamber, 
and  across  the  end  plates  as  at  G,  so  as  to  prevent  any  of  the  products  of 
condensation  from  falling  upon  the  caoutchouc  beneath.  The  gutters, 
f  g,  communicate  with  suitable  receptacles,  into  which  the  condensed 
matter  passes;  and  this  matter  can  be  used  over  again  repeatedly  in  the 
manufacture  of  the  caoutchouc,  thereby  considerably  reducing  the  cost. 


JOURNAL   BEARINGS. 

A.  Barclay,  Kilmarnock. — Patent  dated  March  2,  1854. 

With  a  view  of  economizing  the  oil  used  in  lubricating  the  journal 
bearings  of  horizontal  shafts,  by  enabling  it  to  be  repeatedly  re-used,  Mr. 
Barclay  has  designed  the  improvements  forming  the  subject  of  the  pre- 
sent patent,  and  which,  by  preventing  the  too  rapid  escape  of  the  lubri- 
cating oil  from  between  the  rubbing  surfaces,  also  renders  the  lubrication 
of  the  shaft  much  more  efficient.  In  carrying  out  this  invention, 
according  to  one  modification,  the  shaft  is  formed  with  a  projecting  collar 
upon  it,  of  the  length  of  the  intended  bearing,  and  the  brasses  are  formed 
to  suit  this  modification.  Each  brass  extends  considerably  past  each 
edge  of  the  collar,  and  is  slightly  turned  out  or  recessed,  so  that 
the  angles  of  the  collar  shall  be  slightly  overlapped  by  the  brass.  Be- 
yond this  overlap  on  each  side,  the  extension  of  the  brass  is  hollowed 
out  internally,  to  form  an  annular  cup  for  the  reception  of  oil,  and  these 
edge-cup  pieces  are  well  overhung,  and  brought  close  to  the  plain 
part  of  the  shaft  to  prevent  the  entry  of  dirt.  The  inner  face  of  the 
upper  brass  is  inclined  upwards  from  each  side  towards  the  centre,  in- 
stead of  being  square  across  as  usual ;  and  the  result  is,  that  the  oil 
supplied  from  the  top,  in  the  usual  way,  is  well  spread  over  the  frictional 
surfaces,  and,  flowing  down,  it  is  caught  by  the  annular  cups  of  the 
brasses,  and  retained  therein  for  continued  use;  or  the  same  effect  may 
be  obtained  by  bevilling  the  inner  edge  or  edges  of  the  lower  biass  alone, 
the  upper  brass  being  made  square  across,  as  usual.  The  continued  use 
of  the  oil  is  effected  by  the  action  of  the  bearing  collar  on  the  shaft,  for, 
as  this  revolves,  its  edges  gather  films  of  oil  from  the  annular  cups,  and 
bring  up  the  oil  so  collected  to  the  top  brass.  Here  the  revolving  collar 
edges  apply  the  oil  to  the  corresponding  edges  of  the  upper  brass,  and. 
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owing  to  the  duplex  interior  incline  tliereon,  the  oil  is  thence  conveyed 
towards  the  centre  of  the  bearing,  whence  it  is  well  distributed  over 
the  whole  rubbing  surfaces.  Instead  of  a  plain  collar  projection,  other 
forms  of  journals  may  be  employed  with  the  same  result,  or  a  couple  of 
rings  may  be  set  fast  on  the  shaft,  so  as  to  carry  up  the  oil  in  a  similar 
manner.     Fig.  1  of  our  engravings  is  a  plan  of  a  shaft  journal,  formed 


Fig.  2. 


with  two  collars  or  rings,  and  fitted  with  one  of  the  improved  brasses, 
the  upper  brass  being  removed;  and  fig.  2  is  a  transverse  vertical  section 
corresponding  to  fig.  1,  but  with  the  upper  brass  in  its  place.  Fig.  3  is 
a  longitudinal  vertical  section  of  a  railway  axle,  journal,  and  box,  show- 
ing the  application  of  the  im- 
Fl'g-  3-  provementa    to    this    kind   of 

journal. 

In  the  modification  repre- 
sented in  figs.  1  and  2,  the  shaft, 
a,  has  formed  upon  it  two  col- 
lars or  rings,  b,  between  which 
is  the  bearing  space,  n,  this 
being,  in  this  instance,  of  the 
same  diameter  as  the  main 
portion  of  the  shaft.  The  por- 
tion, d,  of  the  brass  which  bears 
upon  the  journal,  c,  of  the 
shaft  may  be  made  of  the  usual 
form,  and  the  invention  consists  in  prolonging  the  brass  on  both  sides  of 
the  journal,  as  at  e,  the  portions,  E,  of  the  brass  being  made  hollow,  and 
curved  down  to  the  surface  of  the  shaft  at  their  extremities,  in  order  to 
retain  the  lubricating  matter  which  issues  from  between  the  rubbing 
surfaces.  The  shaft  being  supposed  to  revolve  continually  in  the  direc- 
tion of  the  arrow,  the  collars,  n,  will  continually  take  up  small  portions 
of  the  lubricating  matter  collected  in  the  cavities,  e,  lifting  it  up  on  the 
ascending  side,  and  carrying  it  over.  This  circumstance  is  taken  advan- 
tage of,  to  cause  a  portion  of  the  lubricating  matter  to  return  towards  the 
central  portion  of  the  journal.  For  this  purpose,  the  sides  of  the  lower 
brass  are  made  to  enclose  the  collars,  b,  more  closely  on  the  descending 
side,  as  at  f  ;  and  the  central  portion  of  the  inner  edge  of  the  lower  brass 
is  slightly  scooped  out  to  form  a  channel,  as  at  g,  for  the  conveyance  of 
the  lubricating  matter  towards  the  centre  of  the  journal,  the  channel,  g, 
being  inclined  downwards  towards  the  journal,  and  being  formed  by 
bevilling  the  inner  edge  of  the  brass.  The  lubricating  matter  may  also 
be  taken  off  the  descending  sides  of  the  collars  or  ends  of  the  journals, 
by  means  of  inclined  strips  of  metal  acting  like  "  doctors,"  and  directing 
the  lubricating  matter  towards  the  centre  of  the  journal. 

In  the  modification  of  brass  or  bush  adapted  for  railway  axles,  and 
represented  in  fig.  3,  the  upper  brass,  a,  is  fitted  into  the  axle-box,  b,  in 
the  usual  manner ;  but  it  is  furmed  with  projecting  portions,  c,  n,  on  its 
outer  and  inner  ends.  The  lower  bush,  e,  which  may  be  of  cast-iron, 
as  is  usual,  is  formed  with  outer  and  inner  projecting  portions,  F,  G, 
corresponding  to  those,  c,  r>,  of  the  upper  brass,  a.     The  portions,  c  and 

f,  overlap  the  end  of  the  axle,  and,  meeting  in  front,  form  a  closed  cham- 
ber, H,  to  receive  the  lubricating  matter  issuing  from  between  the  axle 
journal,  i,  and  the  bushes.  An  aperture  is  formed  in  the  front  of  this 
chamber,  which  is  closed  by  the  plug-piece,  J,  made  tight  by  a  packing 
ring  of  caoutchouc.  The  inner  portions,  d,  g,  of  the  bushes  embrace  the 
shoulder,  k,  of  the  axle,  and  are  made  hollow,  to  form  an  annular  cham- 
ber, L,  which  receives  the  lubricating  matter  issuing  at  that  end  of  the 
bearing.     The  entrance  of  dirt  between  the  axle  and  the  inner  ends,  d, 

g,  of  the  bushes,  is  prevented  by  a  packing-ring,  m,  of  caoutchouc,  em- 
bracing the  axle,  and  fitted  into  a  recess  in  the  ends  of  the  bushes,  being 
kept  in  position  by  a  metal  ring,  n,  bolted  to  the  bushes.  With  these 
arrangements,  very  little,  if  any,  of  the  lubricating  matter  can  escape 
clear  away  from  the  journal,  being  retained  in  the  chambers,  H  and  L, 
whence  it  may  find  its  way  back  again  to  the  rubbing  surfaces  by  suitable 
channels.  The  lower  bush,  e,  may  be  retained  in  position  up  against 
the  axle  by  means  of  pins,  o,  traversing  the  bush  and  the  axle-box,  or 
by  any  of  the  means  usually  adopted  for  that  purpose. 


The  railway  axle  journal  may  be  of  the  ordinary  shape;  but  in  some 
cases  a  short  portion,  r,  of  the  journal  immediately  within  the  shoulder, 
k,  is  turned  down  to  the  same  diameter  as  the  bearii.g  surface,  I,  curving  in 
the  portions,  r>,  G,  of  the  bushes,  so  as  to  fit  close  to  the  narrow  part  of 
the  axle,  as  indicated  in  dotted  lines.  The  object  of  this  modification  is 
to  obviate  the  tendency  of  the  lubricating  matter  to  be  carried  outside 
the  bushes  by  the  shoulder,  on  account  of  its  increased  diameter. 


SIZEING  AND  FINISHING  TEXTILE  FABRICS. 

J.  Greenwood  and  R.  Smith,  Bacup. — Patent  dated  April  13,  1854. 

The  improvements  patented  in  this  case  have  reference  to  the  employ- 
ment of  finely  ground  and  dressed  Indian  corn,  or  maize,  for  the  purpose 
of  sizeing,  stiffening,  and  finishing  textile  fabrics.  To  two  or  three  parts 
of  Indian  corn  or  maize  flour,  each  containing  about  240  lbs.,  180  gallons 
of  water  are  added,  and  the  mixture  allowed  to  ferment  for  fourteen  or 
fifteen  days.  If  a  small  portion  of  size,  previously  fermented,  called 
"  blending,"  be  mixed  with  the  flour  and  water,  it  will  materially  expe- 
dite the  process  of  fermentation.  After  this  operation  the  materials  must 
be  boiled,  and  then  it  may  be  put  into  the  ordinary  sizeing  and  stiffening 
machines  for  use.  Moreover,  it  is  found  that  finely  ground  and  dressed 
Indian  corn,  or  maize,  may  be  advantageously  used  by  being  mixed  with 
the  mucilage  of  linseed,  the  proportion  preferred  being  one  gallon  of  lin- 
seed mucilage,  containing  half  a  pound  per  gallon  to  every  twenty  pounds 
of  Indian  corn  flour.  These  proportions  may  be  added  either  before  or 
after  the  operation  of  boiling,  as  may  be  preferred. 


EEVIEWS  OF  NEW  BOOKS. 


TnE  Fiest  Book  of  Euclid  Explained  to  Beginners.     By  C.  P.  Mason, 

B.A.,  Fellow  of  University  College,  London.     London :  Walton  and 

Maberly.    1854. 

We  consider  the  volume  before  us  to  be  of  great  service  to  "  begin- 
ners "  in  the  science  of  geometry,  which,  the  more  and  more  we  advance, 
the  more  and  more  will  it  come  to  be  appreciated  as  the  foundation  of  all 
other  sciences,  although,  as  yet,  applied  but  to  a  few. 

The  author,  in  his  preface,  very  happily  ridicules  the  ordinary  mode 
of  "  going  through  Euclid,"  as  well  as  the  results  obtained  by  a  youth  of 
even  good  capacity  having  "gone  through  Euclid."  He  believes,  as  we 
do,  that,  in  by  far  the  majority  of  cases,  the  process  is  unaccompanied  by 
anything  approaching  to  an  intelligent  perception,  either  of  the  objects  of 
the  science  of  geometry,  the  import  of  the  various  propositions,  or  the 
mode  in  which  the  several  steps  in  a  demonstration  are  connected  with 
each  other.  Mr.  Mason,  in  this  little  work,  has,  we  think,  supplied,  in  a 
great  measure,  the  oral  teaching  which,  we  think,  is  needed;  at  least,  a 
boy  must  be  dull  indeed  who  cannot  fathom  all  the  depths  here  brought 
before  his  attention. 

The  principal  object  aimed  at,  is  to  make  each  proposition  stand  by  it- 
self independently.  By  way  of  introduction  to  every  one,  the  various 
axioms,  postulates,  and  propositions,  which  are  assumed  in  the  course  of 
the  construction  or  demonstration,  are,  therefore,  stated  at  length.  It 
would  thus  be  a  perfectly  logical  process  to  begin  with  the  last  in  the 
book,  and  go  back,  step  by  step,  to  the  first— a  method  of  teaching  geo- 
metry which  we  have  heard  remarked  upon  with  approbation  by  Pro- 
fessor Baden  Powell.  Mr.  Mason  very  correctly  attaches  great  import- 
ance to  the  repetition  of  the  propositions  with  figures  of  different  shapes 
and  in  different  positions,  and  has  carried  out  his  idea  in  this  respect 
throughout.  We  have  carefully  looked  through  the  demonstrations,  as 
independent  demonstrations  of  each  proposition,  and  agree  with  the 
author,  that  if  a  boy  of  thirteen  years  of  age,  of  average  intelligence, 
were  to  spend  even  a  year  in  thoroughly  mastering  this  book,  he  would, 
by  the  end  of  that  time,  have  a  sounder  and  larger  acquaintance  with 
geometry  than  is  possessed  by  most  youths  of  seventeen  or  eighteen  years 
of  age  when  they  pass  from  school  to  the  different  universities.  We 
strongly  recommend  teachers,  who  have  the  progress  of  their  pupils  at 
heart,  to  put  the  book  into  their  hands,  as  an  assistant  to  their  compre- 
hension of  their  Simson's  Symbolical  Euclid. 


An  Essai  on  Church  Furniture  and  Decoration.     By  the  Rev.  C.  L. 
Cutts.     Pp.143.     London:  Crockford.    1854. 

The  greater  part  of  this  book  has  already  appeared  as  a  supplement  to  a 
fortnightly  periodical,  and  is  now  reprinted  with  some  additions.  It  appears 
to  be  a  useful  work,  and  is  profusely  illustrated  by  woodcuts,  and  by  ten 
plates.     It  goes  over  the  whole  subject  of  the  interior  decoration  of 
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churches,  wall  painting,  stained  glass,  wood  work,  textile  fabrics,  metal 
work,  tile  pavements,  monuments,  et  cetera.  The  antiquities  of  ornamen- 
tation are  touched  upon,  the  most  appropriate  forms  discussed,  and  a 
variety  of  explanatory  matter  is  introduced,  making  the  hook  interesting 
even  to  the  general  reader.  For  the  church  architect,  of  course,  it  has  a 
special  interest,  since  it  affords  him  much  information  upon  subjects  with 
which  it  behoves  him  to  be  well  acquainted.  Clergymen  also  will,  we 
chink,  find  this  a  useful  handbook. 


Practical  Ilixstratioxs  of  the  Principles  of  School  Architecture. 

By  Henrr  Barnard,  Supei-intendent  of  Common  Schools  in  Connecticut. 

Second  Edition.    Pp.162.     New  York:  Norton.     Loudon:  Triibuer. 

1854. 

This  little  work  is  an  opportune  contribution  to  the  literature  of  schools. 
It  presents  a  summary  of  the  principles  of  school  architecture,  with  illus- 
trations. It  sets  out  with  a  short  statement  of  the  chief  points  to  be 
attended  to  in  the  building  of  schools,  such  as  have  reference  to  site, 
light,  warming,  and  ventilation ;  and  then  proceeds  to  give  a  number  of 
plans  of  school-houses  erected  with  different  views  and  different  objects. 
The  important  subject  of  ventilation  and  warming  has  a  chapter  to  itself, 
and  another  chapter  is  devoted  to  a  consideration  of  school  furniture, 
various  examples  of  which  are  figured,  such  as  desks,  chairs,  and  ink- 
stands. A  great  number  of  plans  and  elevations  illustrate  the  work,  and 
add  considerably  to  its  value.  Altogether,  we  can  recommend  it  to  the 
notice  of  persons  interested  in  school  architecture,  happily  an  increasing 
class. 


A  Maxtal  for  Practical  Surveyors,  containing  Methods  indispensably 
necessary  for  actual  Field  Operations.  By  E.  W.  Beans,  Philadelphia. 
Pp.  108.     London:  Triibner.     1854. 

Another  little  book  from  the  other  side  of  the  Atlantic,  which  we  are 
sorry  we  cannot  speak  of  in  more  commending  terms  than  we  used  with 
reference  to  some  other  books  from  America,  which  have  been  previously 
submitted  to  us.  A  book  of  this  kind  may  have  its  use  in  remote  districts, 
where  more  elaborate  treatises  have  not  penetrated,  but  cannot  enter 
into  competition  with  the  standard  works  on  the  subject  which  British  sur- 
veyors possess.  The  rules  are  meagre,  and  the  book  does  not  supply 
much  that  the  practical  surveyor  needs. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


MEETING  OF  THE  BRITISH  ASSOCIATION  AT  LIVERPOOL. 

The  meeting  opened  at  Liverpool  on  the  20th  September,  under  the  Presidency 
of  the  Earl  of  Harrowby.  Amongst  the  first  business  transacted  was  the  reading  of 
the  report  of  the  Kew  Committee.  The  more  important  passages  related  to  the 
construction  of  the  thermometers  required  by  the  navy  for  making  meteorological 
observations  at  sea.  The  thermometer  is  constructed  of  enamelled  tuhing,  and  the 
divisions  are  etched  on  the  stem  with  fluoric  acid ;  the  figures  are  stamped  on  the 
brass  scale  at  every  tenth  degree,  and  each  instrument  is  fitted  to  a  japanned  copper 
case,  with  a  cup  surrounding  the  bulb,  and  has  a  distinguishing  numher.  The 
cost,  including  the  case,  is  5s.  6d.,  and  without  the  case  4s.  Gd.,  for  each  thermo- 
meter. Messrs.  Negretti  and  Zambra  and  Messrs.  Cassella,  of  London,  are  the 
makers.  A  thousand  thermometers,  of  similar  construction,  have  been  ordered  for 
the  use  of  the  United  States  Navy.  As  to  barometers  for  use  at  sea,  the  commit- 
tee report  that  they  have  selected  one,  in  which,  it  is  believed,  all  the  requisites  for 
making  correct  observations  at  sea  will  be  found  to  have  been  obtained  at  a  very 
moderate  cost,  combining  convenience  and  accuracy  in  observing,  with  simplicity 
and  durability  in  general  construction.  Mr.  Adie  is  the  maker  of  the  barometer 
selected.  A  supply  has  been  ordered  for  the  use  of  the  Royal  Navy,  and  fifty  in- 
struments have  been  ordered  for  the  use  of  the  United  States  Navy. 

As  to  the  boiling  point  of  water,  the  committee  has  adopted  that  of  the  Com- 
missioners appointed  by  Government  to  construct  standard  weights  and  measures. 
They  define  212°  upon  Fahrenheit's  scale  to  represent  "  the  temperature  of  steam 
under  Laplace's  standard  atmospheric  pressure,  or  the  atmospheric  pressure  corre- 
sponding to  the  following  number  of  inches  in  the  barometric  reading,  reduced  to 
32°  Fahr.,  —  29*9218  -|-  G"0766  X  cosine  (2  latitude)  -f  (0*00000179  X 
height  in  feet  above  the  sea)."  Twenty-four  standard  thermometers  have  been 
issued  since  the  previous  meeting  of  the  Association,  making  altogether  94  instru- 
ments supplied  to  institutions  and  individuals. 

The  General  Treasurer's  account  showed  that,  in  the  past  year,  £1,517.  Is.  7d. 
had  been  received,  and  £1,120.  6s.  Id.  expended,  leaving  a  balance  of  £96.  15s.  6d. 
The  invested  funds  and  property  of  the  Association  are  valued  at  £5,000. 

The  best  part  of  the  President's  address  consisted  of  communications  from  various 
ns,  which  he  read  a3  received-  We  shall  begin  with  Professor  Challis's  notes 
on  the  present  slate  of  Astronomy : — 

"  Since  the  meeting  of  the  British  Association  last  year,  four  planets  and  four 
No.  80.— Vol.  VII. 


comets  have  been  discovered.  Three  of  the  new  planets  were  found  at  Mr.  Bishop's 
Observatory,  two  by  Mr.  Hind,  and  one  by  Mr.  Maith.  This  last  was  also  disco- 
vered the  following  night  at  the  Oxford  Observatory,  another  of  the  many  instances 
presented  by  astronomy  of  independent  discoveries  made  nearly  simultaneously. 
The  fourth  planet  was  found  at  the  Observatory  of  Bilk,  near  Diisseldorf,  by  Mr. 
R.  Luther,  an  astronomer  distinguished  by  having  already  discovered  two  planets. 
Of  the  comets,  one  was  discovered  at  Berlin,  two  at  Gottingen,  and  the  fourth  was 
seen  very  generally  with  the  naked  eye  at  the  end  of  last  March.  None  of  them 
have  been  identified  with  preceding  comets.  The  large  number  of  planets  and 
comets  discovered  of  late  years,  while  it  evinces  the  diligence  of  astronomers,  has, 
at  the  same  time,  brought  additional  labourers  into  the  field  of  astronomical  science, 
and  contributed  materially  to  its  extension.  The  demand  for  observations  created 
by  these  discoveries  has  been  met  by  renewed  activity  in  existing  observatories,  and 
has  led  to  the  establishment,  by  public  or  private  means,  of  new  observatories.  For 
instance,  an  observatory  was  founded  in  the  course  of  last  year  by  a  private  indivi- 
dual at  Olmtitz,  in  Moravia,  and  is  now  actively  at  work  on  this  class  of  observa- 
tions. Various  such  instances  have  occurred  within  a  few  years.  In  addition  to 
the  advantages  just  stated,  the  observations  called  for  by  the  discovery  of  new 
bodies  of  the  solar  system,  have  drawn  attention  to  the  state  of  stellar  astronomy, 
and  been  the  means  of  improving  this  fundamental  part  of  the  science.  The  fol- 
lowing are  a  few  words  on  the  existing  state  of  stellar  astronomy,  so  far  as  regards 
catalogues  of  stars.  Subsequently  to  the  formation  of  the  older  catalogues  of 
bright  stars,  astronomers  turned  their  attention  to  observations  in  zones,  or  other- 
wise of  smaller  stars,  to  the  ninth  magnitude  inclusive.  Lalande,  Lacaille,  Bessel, 
Argelander,  and  Lamont,  are  the  chief  labourers  in  this  olass  of  observations.  But 
these  observations,  unreduced  and  uncatalogued,  are  comparatively  of  little  value. 
The  British  Association  did  great  service  to  astronomers  by  reducing  into  catalogues 
the  observations  of  Lalande  and  Lacaille.  A  catalogue  of  part  of  Bessel's  zones 
has  been  published  at  St.  Petersburgh,  and  a  catalogue  of  part  of  Argelander's 
zones  at  Vienna.  Lamont's  zones  have  also  been  reduced  in  part  by  himself. 
The  catalogue  of  8,377  stars,  published  by  the  British  Association  in  1845,  is 
founded  mainly  on  the  older  catalogues,  but  contains,  also,  stars  to  the  seventh 
magnitude  inclusive,  observed  once  only  by  Lalande  or  Lacaille.  The  places  of  the 
stars  in  this  catalogue  are,  consequently,  not  uniformly  trustworthy ;  but  as  the 
authorities  for  the  places  are  indicated,  the  astronomer  is  not  misled  by  this  circum- 
stance. The  above  are  the  catalogues  which  are  principally  used  in  the  observa- 
tions of  the  small  planets  and  of  comets.  This  class  of  observations  must  generally 
be  made  by  means  of  stars,  as  fixed  points  of  reference.  The  observer  selects  a  star 
from  a  catalogue,  either  for  the  purpose  of  finding  the  moving  body,  or  for  com- 
paring its  position  with  that  of  the  star;  but,  from  the  imperfection  of  the  cata- 
logue, it  sometimes  happens  that  no  star  is  found  in  the  place  indicated  by  it,  and 
in  most  cases,  unless  the  star's  place  has  been  determined  by  repeated  meridian 
observations,  it  is  not  sufficiently  accurate  for  final  reference  of  the  position  of  the 
planet  or  comet.  In  catalogues  reduced  from  zone  observations,  the  star's  right 
ascension  generally  depends  on  a  single  transit  across  a  single  wire,  and  its  declina- 
tion on  a  single  bisection.  This  being  the  case,  astronomers  have  begun  to  feel  the 
necessity  of  using  the  catalogue  places  of  stars  provisionally,  in  reducing  their 
observations,  and  of  obtaining  afterwards  accurate  places  by  meridian  observations. 
It  will  be  seen  by  this  statement,  that,  by  the  observations  of  the  small  planets  and 
of  comets,  materials  are  gradually  accumulating  for  the  formation  of  a  more  accurate 
and  more  extensive  catalogue  of  stars  than  any  hitherto  published.  The  British 
Association  would  add  greatly  to  the  benefits  it  has  already  conferred  on  astrono- 
mical science,  by  promoting  the  publication,  when  sufficient  materials  can  be  col- 
lected, of  a  general  catalogue  of  all  stars  to  the  ninth  magnitude  inclusive,  which 
have  been  repeatedly  observed  with  meridian  instruments.  The  modern  sources  at 
present  available  for  such  a  work  are  the  reduced  and  published  observations  of  the 
Greenwich,  Pulkowa,  Edinburgh,  Oxford,  and  Cambridge  Observatories,  and  the 
recently  completed  catalogue  of  12,000  stars  observed  and  reduced  by  the  indefati- 
gable astronomer  of  Hamburgh,  Mr.  Charles  Riimker,  together  with  numerous 
incidental  determinations  of  the  places  of  comparison  stars  in  the  Astronomische 
Nachrichten.  To  complete  the  present  account  of  the  state  of  stellar  astronomy, 
mention  should  be  made  of  two  volumes  recently  published  by  Mr.  Cooper,  con- 
taining the  approximate  places  arranged  in  order  of  right  ascension  of  30,186 
elliptic  stars,  from  the  ninth  to  the  twelfth  magnitude,  of  which  only  a  very  small 
nuuiber  had  been  previously  observed.  The  observations  were  made  with  the 
Markree  Equatorial,  and  have  been  printed  at  the  expense  of  her  Majesty's  Go- 
vernment. The  determination  of  differences  of  longitude  by  galvanic  signals  is  an 
astronomical  matter  of  great  practical  importance.  This  method,  employed  first  in 
America,  was  introduced  into  England  by  the  Astronomer- Royal,  and  has  been 
applied  to  the  determination  in  succession  of  the  differences  of  longitude  between 
the  Greenwich  Observatory  and  the  Observatories  of  Cambridge,  Edinburgh,  Brus- 
sels, and  Paris.  In  the  first  and  last  instances,  results  have  been  published  which 
prove  the  perfect  success  and  accuracy  of  the  method.  Mr.  Airy,  on  recently 
announcing  in  the  public  papers  the  completion  of  the  operation  between  the 
Greenwich  and  Paris  Observatories,  justly  remarks,  that  such  an  experiment  could 
not  have  been  made  without  the  assistance  afforded  by  commercial  enterprise,  and 
that  commercial  enterprise  is  in  turn  honoured  by  the  aid  thus  rendered  to  science. 
Jn  the  summer  of  last  year,  Professor  Eucke,  following  the  example  set  in  England, 
determined  successfully,  by  galvanic  signals,  the  difference  of  longitude  between 
Berlin  and  Fran kfort-on-the -Maine.  Galvanism  has  also  been  applied  to  astrono- 
mical purposes  in  other  ways.  The  method  of  observing  transits  by  the  interven- 
tion of  a  galvanic  circuit  (just  put  in  practice  in  America),  in  which  only  sight  aud 
touch  are  employed,  and  counting  is  not  required,  is  now  in  operation  at  the 
Greenwich  Observatory.  It  is  found  to  be  attended  with  more  labour  than  the  old 
method ;  but  as  it  is  free  from  errors,  to  which  the  other  method  is  liable,  it  lays 
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claim  to  general  acceptance.  At  Greenwich,  also,  the  galvanic  circuit  is  most 
usefully  employed  in  maintaining  the  movements  of  distant  sympathetic  clocks,  and 
in  dropping  time  signal  balls.  A  ball  is  dropped  every  day  at  Deal  by  a  galvanic 
current  from  the  Royal  Observatory.  Some  anxiety  was  felt  by  astronomers  re- 
specting the  continuation  of  that  most  indispensable  publication,  the  Astronomische 
Nachrichten,  after  the  decease  of  the  editor,  Mr.  Petersen,  in  February  last.  This 
has  been  dispelled  by  a  recent  announcement,  that  the  King  of  Denmark  has  re- 
solved to  maintain  the  Altona  Observatory  in  connection  with  that  of  the  editorship 
of  that  work.  The  '  Astronomical  Journal,'  an  American  publicatiou  of  the  same 
kind,  undertaken  by  a  young  astronomer  and  mathematician,  Sir.  Gould,  for  the 
especial  information  of  his  countrymen,  has  reached  the  end  of  Volume  III.,  and 
will,  it  is  hoped,  be  continued.  Generally,  it  may  be  said  of  astronomy,  at  the 
present  time,  that  it  is  prosecuted  zealously  and  extensively,  active  observations 
being  now  more  numerous  than  ever,  and  that  the  interests  of  the  science  are  pro- 
moted as  well  by  private  enterprise,  as  by  the  aid  of  Governments." 

After  referring  to  Mr.  Hartnup's  labours  at  the  Liverpool  Observatory,  the  Pre- 
sident spoke  of  the  proceedings  in  the  Kew  Observatory,  and  upon  other  topics,  as 
follows: — "By  giving  accuracy  to  the  various  implements  of  observation — the 
thermometer,  the  barometer,  and  the  standard  weights  and  measures — they  are 
doing  a  work  of  incalculable  benefit  to  science  in  general,  in  this  and  in  other 
countries.  At  this  moment  they  have  in  their  hands  for  verification  and  adjust- 
ment, 1000  thermometers  and  50  barometers  for  the  navy  of  the  United  States,  as 
well  as  500  thermometers  and  60  barometers  for  our  own  Board  of  Trade,  the  in- 
struments which  are  supplied  in  ordinary  commerce  being  found  to  be  subject  to 
error  to  an  extraordinary  degree.  At  the  suggestion  of  Sir  John  Herschel,  they 
have  also  undertaken,  by  the  photographic  process,  to  secure  a  daily  record  of  the 
appearance  of  the  sun's  disc,  with  a  view  of  ascertaining,  by  a  comparison  of  the 
spots  upon  its  surface,  their  places,  size,  and  forms,  whether  any  relation  can  be 
established  between  their  variations  and  other  phenomena.  The  Council  of  the 
Royal  Society  has  applied  the  funds,  and  the  instrument  is  in  course  of  completion. 
The  same  beautiful  invention,  which  seems  likely  to  promote  the  interests  of 
science  in  many  branches,  at  least  as  much  as  those  of  art,  is  employed,  under  the 
able  direction  of  the  committee,  and  of  Mr.  Welsh,  the  curator,  to  record,  by  a 
self-acting  process,  something  similar  to  that  of  the  anemometer,  the  variations  in 
the  earth's  magnetism. 

"  A  report  of  a  Committee  of  the  Institute  of  France,  on  the  subject  of  a  Theory 
of  Earthquakes,  has  been  transmitted  to  me  for  the  use  of  the  Association.  From 
a  careful  discussion  of  several  thousands  of  these  phenomena,  which  have  been 
recorded  between  the  years  1801  and  1850,  and  a  comparison  of  the  periods  at 
which  they  occurred,  wilh  the  position  of  the  moon  in  relation  to  the  earth,  the 
learned  Professor,  M.  Perrey,  of  Dijon,  would  infer  that  earthquakes  may  possibly 
be  the  result  of  an  action  of  attraction  exercised  by  that  body  on  the  supposed 
fluid  centre  of  our  globe,  somewhat  similar  to  that  which  she  exercises  on  the 
waters  of  the  ocean ;  and  the  report  of  the  Cummittee  of  the  Institute  is  so  far 
favourable,  that  at  their  instance  the  Institute  have  granted  funds  to  enable  the 
learned  Professor  to  continue  his  researches.  You  will  recollect  how  often  the 
attention  of  the  Association  has  been  drawn  to  this  subject  by  the  observations  of 
Mr.  Milne  and  of  Mr.  Mallet,  which  latter  are  still  going  on;  and  that  the  accu- 
mulating facts  are  still  waiting  for  a  theory  to  explain  them. 

"  I  need  hardly  tell  you  of  the  services  which  Meteorology  may  be  expected  to 
render  to  practical  life,  and,  perhaps,  there  is  no  better  instance  of  the  value  of  the 
accumulation  of  facts,  though  in  themselves  apparently  of  small  importance,  and 
having  apparently  little  connection  with  each  other. 

"  What,  apparently,  can  be  less  subject  to  rule  and  law,  even  to  a  proverb,  th  in 
the  changeful  wind  and  the  treacherous  wave?  Yet,  even  here,  observation  and 
comparison  have  dune  some  good  work  for  science  and  for  man,  and  are  about  to 
do  more.  You  are  all  aware  that  the  American  Government  have  now  for  some 
years,  at  the  instance  and  under  the  direction  of  Lieut.  Maury,  been  collecting 
from  the  mercantile  vessels  of  that  nation,  observations  of  certain  phenomena  at 
sea,  such  as  winds,  tides,  currents,  and  temperature  of  the  ocean;  and  that  the 
results,  digested  into  charts  and  books,  have  already  been  the  means  of  adding 
speed  and  safety  to  their  voyages  in  an  extraordinary  degree. 

"  You  are  aware  that  application  was  made  to  our  Government  to  co-operate  in 
this  great  work  of  common  benefit  to  every  mercantile  nation,  and  that  the  subject 
was  brought  before  Parliament  by  Lord  AVrottesley.  You  are,  perhaps,  not  aware 
that  the  Government  has  agreed  to  the  proposal,  and  has  created  a  special  depart- 
ment for  the  purpose,  in  connection  with  the  Board  of  Trade,  placing  it  under  the 
management  of,  perhaps,  the  one  man  best  fitted  to  carry  it  out  with  energy  and 
success — my  friend  Captain  Fitzroy — one  not  less  known  on  the  banks  of  the 
Mersey  by  old  associations,  than  on  the  general  fields  of  maritime  science.  Con- 
ceiving that  this  was  a  subject  of  special  interest  to  the  phice  of  our  present  meet- 
ing, and  that  for  such  an  object  it  was  desirable,  as  publicly  and  as  widely  as 
possible,  to  solicit  the  co-operation  of  all  who  are  connected  with  the  commerce  of 
the  country,  I  have  asked  Capt.  Fitzroy  to  communicate  to  me  the  present  condi- 
tion of  the  question;  and  he  has  kindly  furnished  me  with  the  following  memo- 
randa:— 

"  '  Memorandum  I. — The  maritime  commerce  of  nations  having  spread  over  the 
world  to  an  unprecedented  extent,  and  competition  having  arrived  at  such  a  point, 
that  the  value  of  cargoes  and  the  profits  of  enterprise  depend  more  than  ever  on 
the  length  and  nature  of  voyages,  it  has  become  a  question  of  the  greatest  import- 
ance to  determine  the  best  tracks  for  ships  to  follow,  in  order  to  make  the  quickest 
as  well  as  the  safest  passages.  The  employment  of  steamers,  in  such  numbers — 
the  general  endeavour  to  keep  as  near  the  direct  line  between  two  places  (the  arc 
of  a  great  circle)  as  the  intervening  land,  currents,  and  winds  will  allow — and  the 
improvements  in  navigation,  now  so  prevalent,   have  caused  a  demand  for  more 


precise  and  readily  available  information  respecting  all  frequented  pnrts  of  the 
oceans.  Not  only  is  greater  accuracy  of  detail  required,  but  much  more  concentra- 
tion and  arrangement  of  very  valuable,  though  now  scattered,  information.  Be- 
sides which,  instrumental  errors  have  vitiated  too  many  results,  and  have  prevented 
the  greater  portion  of  the  meteorological  observations  hitherto  made  at  sea  from 
being  considered  better  than  approximations.  "  It  is  one  of  the  chief  points  of  a 
seaman's  duty,"  said  the  well-known  Basil  Hall,  "  to  know  where  to  find  a  fair 
wind,  and  where  to  fall  in  with  a  favourable  current ;"  but,  with  the  means  at 
present  accessible,  the  knowledge  of  such  matters  can  only  be  acquired  by  years  of 
toil  and  actual  experience,  excepting  only  in  the  greater  thoroughfares  of  the 
oceans,  which  are  well  known.  Wind  and  Current  Charts  have  been  published  of 
lute  years,  chiefly  based  on  the  great  work  of  the  United  States  Government,  at 
the  suggestion  of,  and  superintended  by,  Lieut.  Maury;  and  by  studying  such 
charts  and  directions,  navigators  have  been  enabled  to  shorten  their  passages 
materially — in  many  cases  as  much  as  one-fourth,  in  some  one-third,  of  the  dis- 
tance or  time  previously  employed.  Much  had  been  collected  and  written  about 
the  winds  and  currents  by  ltennell,  Capper,  Reid,  Redfield,  Thorn,  Piddington,  and 
others;  but  general  attention  was  not  attracted  to  the  subject,  however  important 
to  a  maritime  country,  till  the  publication  of  Lieut.  Maury's  admirable  observations. 
Encouraged  by  the  practical  results  obtained,  and  induced  by  the  just  arguments 
of  that  officer,  the  principal  maritime  powers  sent  duly  qualified  persons  to  assist 
at  a  Conference  held  at  Brussels  last  year  on  the  subject  of  Meteorology  at  Sea. 
The  report  of  that  Conference  was  laid  before  Parliament,  and  the  first  direct 
result  of  it  was  a  vote  of  money  for  the  purchase  of  instruments  and  the  discussion 
of  observations.  All  the  valuable  meteorological  data  which  have  been  collected  at 
the  Admiralty,  and  all  that  can  be  obtained  elsewhere,  will  be  tabulated  and  dis- 
cussed in  this  new  department  of  the  Board  of  Trade,  in  addition  to  the  continually 
accruing  and  more  exact  data  to  be  furnished  in  future.  A  very  large  number  of 
ships,  chiefly  American,  are  now  engaged  in  observations,  stimulated  by  the  advice, 
and  aided  by  the  documents  so  liberally  furnished  by  the  United  States  Govern- 
ment, at  the  instance  of  Lieut.  Maury,  whose  labours  have  been  incessant.  Not 
only  does  that  Government  offer  directions  and  charts  gratis  to  American  ships, 
but  also  to  those  of  our  nation,  in  accordance  with  certain  easy  and  just  conditions;. 
In  this  country  the  Government,  through  the  Board  of  Trade,  will  supply  a  certain 
number  of  ships,  which  are  going  on  distant  voyages,  with  "  abstract  logs"  (or 
meteorological  registers)  and  instruments  gratis,  in  order  to  assist  effectively  in 
carrying  out  this  important  national  undertaking.  In  the  preface  to  a  late  edition 
of  Johnston's  "  Wind  and  Current  Charts,"  published  last  June  at  Edinburgh,  Dr. 
Buist  says — "  It  has  been  shown  that  Lieut.  Maury's  charts  and  sailing  directions 
have  shortened  the  voyages  of  American  ships  by  about  a  third.  If  the  voyages 
of  those  to  and  from  India  were  shortened  by  no  more  than  a  tenth,  it  would 
secure  a  saving,  in  freightage  alone,  of  ,£250,000  annually.  Estimating  the 
freights  of  vessels  trading  from  Europe  with  distant  ports  at  £20,000,000  a  year, 
a  saving  of  a  tenth  would  be  about  £2,000,000;  and  every  day  that  is  lost  in 
bringing  the  arrangements  for  the  accomplishment  of  this  into  operation  occasions 
a  sacrifice  to  the  shipping  interest  of  about  £0000,  without  taking  any  account  of 
the  war  navies  of  the  world."  It  is  obvious  that,  by  making  a  passage  in  less 
time,  there  is  not  only  a  saving  of  expense  to  the  merchant,  the  shipowner,  and 
the  insurer,  but  a  great  diminution  of  the  risk  from  fatal  maladies,  as,  instead  of 
losing  time,  if  not  lives,  in  unhealthy  localities,  heavy  rains,  or  calms,  with  oppres- 
sive heat,  a  ship  properly  navigated  may  be  speeding  on  her  way  under  favourable 
circumstances.  There  is  no  reason  of  any  insuperable  nature  why  every  part  of  the 
sea  should  not  be  known  as  well  as  the  land,  if  not  indeed  better,  generally  speak- 
ing, because  more  accessible,  and  less  varied  in  character.  Changes  in  the  atmo- 
sphere, over  the  ocean  as  well  as  on  the  land,  are  so  intimately  connected  with  elec- 
trical agency  (of  course,  including  magnetism),  that  all  seamen  are  interested  by 
such  matters,  and  the  facts  which  they  register  become  valuable  to  philosophers. 
Meteorological  information  collected  at  the  Board  of  Trade  will  be  discussed  with 
the  twofold  object  in  view — of  aiding  navigators,  or  making  navigation  easier,  as 
well  as  more  certain — and  amassing  a  collection  of  accurate  and  well- digested  ob- 
servations for  the  future  use  of  men  of  science. 

"  (  Memorandum  II. — As  soon  as  the  estimate  for  meteorological  expenses  had 
passed,  steps  were  taken  to  organize  a  new  branch  department  at  the  Board  of 
Trade.  On  the  1st  of  August,  Capt.  Fitzroy  was  appointed  to  execute  the  duties 
of  this  new  office,  referring  to  Dr.  Lyon  Playfair,  of  the  Department  of  Science  and 
Art,  and  to  Admiral  Beechey,  of  the  Marine  Department,  for  such  assistance  as 
they  could  render.  As  soon  as  registers  and  instruments  are  ready,  and  an  office 
prepared,  Capt.  Fitzroy  will  be  assisted  by  four  or  five  persons,  whose  duties  he 
will  superintend.  It  is  expected  that  several  ships  will  be  supplied  with  "  abstract 
logs"  (meteorological  registers)  and  instruments  in  October,  and  that  the  office 
will  be  in  full  work  next  November.  The  Admiralty  have  ordered  all  the  records 
in  the  Hydrographieal  Office  to  be  placed  at  the  disposal  of  the  Board  of  Trade  for 
a  sufficient  time.  All  other  documents  to  which  Government  has  access  will  be 
similarly  available  ;  and  the  archives  of  the  India  House  may  likewise  be  searched. 
There  will  be  no  want  of  materials,  though  not  such  as  would  have  been  obtained 
by  using  better  instruments  on  a  systematic  plan.  Capt.  Fitzroy  ventures  to 
think  that  the  documents  hitherto  publi.-hed  by  Lieut.  Maury  present  too  much 
detail  to  the  seaman's  eye ;  that  they  have  not  been  adequately  condensed;  and 
therefore  are  not,  practically,  so  useful  as  is  generally  supposed.  His  "  Instruc- 
tions, or  Sailing  Directions"  (the  real  condensed  results  of  his  elaborate  and  inde- 
fatigable researches),  have  effected  the  actual  benefits  obtained  by  mariners.  Re- 
flecting on  this  evil,  which  increasing  information  would  not  tend  to  diminish, 
Capt.  Fitzroy  proposes  to  collect  all  data,  reduced  and  meaned  (or  averaged)  in  a 
NUMBEK  of  conveniently  arranged  tabular  books,  from  which,  at  a  subsequent 
period,   diagrams,   charts,  and  "  meteorological  dictionaries,"  or  records,  will  be 
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compiled,  so  that,  by  turning  to  the  latitude  and  longitude,  all  information  about 
that  locality  may  be  obtained  at  once,  and  distinctly.'  " 

Expressing  a  hope  that  the  merchants  and  shipowners  of  Great  Britain  would 
follow  the  example  of  their  brethren  in  the  United  States,  the  President  turned  to 
the  subjects  of  geography,  ethnography,  and  statistics  : — 

"  Who  shall  separate  political  altogether  from  the  influences  of  physical 
geography,  or  ethnology  from  physiology,  or  the  destinies  of  man  upon  this  globe 
from  the  study  of  his  physical  nature  ?  By  its  employment  of  the  doctrine  of  pro- 
babilities, one  branch  of  statistics  is  brought  into  immediate  contact  with  the 
the  higher  mathematics,  and  the  actuary  is  thus  enabled  to  extract  certainty  in  the 
gross  out  of  uncertainty  in  the  detail,  and  to  provide  man  with  the  means  of  securing 
himself  against  some  of  the  worst  contingencies  to  which  his  life  and  property 
are  exposed.  In  fact,  statistics  themselves  are  the  introduction  of  the  principle  of 
induction  into  the  investigation  of  the  affairs  of  human  life — an  operation  which 
requires  the  exercise  of  at  least  the  same  philosophical  qualities  as  other  sciences. 
It  is  not  enough,  in  any  case,  merely  to  collect  facts  and  reduce  them  into  a  tabular 
form.  They  must  be  analyzed  as  "well  as  compared;  the  accompanying  circum- 
stances must  be  studied  (which  is  more  difficult  in  moral  than  in  material  investiga- 
tions), that  we  may  be  sure  that  we  are  (that  is  to  say,  in  reality  calling  the  same 
things  by  the  same  names)  treating  of  the  same  facts  under  the  same  circumstances ; 
and  all  disturbing  influences  must  be  carefully  eliminated  before  any  such  pure 
experiment  can  be  got  at  as  can  fairly  be  considered  to  have  established  a  satisfac- 
tory conclusion.  In  some  cases  this  is  easier  than  in  others.  In  regard  to  the 
probabilities  of  life  or  health,  for  instance,  there  are  at  least  no  passions  or  preju- 
dices, no  private  interests  at  work,  to  interfere  with  the  faithful  accumulation  of 
the  facts,  and  if  they  be  numerous  enough,  it  might  be  supposed  that  their  number 
would  be  a  sufficient  protection  against  the  effect  of  any  partial  disturbances.  But 
even  here,  caution,  and  special  as  well  as  extensive  knowledge,  are  required. 
There  are  disturbing  influences  even  here — habits  of  life,  nature  of  employment, 
immigration  or  emigration,  ignorance  or  misstatement  of  age,  local  epidemics,  &c, 
which  leave  sources  of  error  in  even  the  most  extended  investigations.  Still  re- 
sults are  attained,  errors  are  more  and  more  carefully  watched  against,  and  allowed 
for  or  excluded,  and  more  and  more  of  certainty  is  gradually  introduced.  And 
here  I  should  not  omit  to  notice  the  valuable  services  of  the  Society  of  Actuaries, 
not  long  ago  established,  and  who  are  represented  in  our  Statistical  Section.  They 
discuss  all  questions  to  which  the  science  of  probability  can  be  applied,  and  that 
circle  is  constantly  extending — assurance  in  all  its  branches,  annuities,  reversionary 
interests,  the  laws  of  population,  mortality,  and  sickness;  they  publish  Transac- 
tions ;  and  what  is  of  the  greatest  importance  in  this,  as  indeed  in  any  branch  of 
inductive  science,  they  hold  an  extensive  correspondence  with  foreign  countries.  In 
fact,  they  are  doing  for  the  contingencies  of  human  life,  and  for  materials  appa- 
rently as  uncertain,  something  like  what  meteorology  is  doing  for  the  winds  and  waves. 

"  What  shall  I  say  to  the  statistics  of  crime,  of  education,  of  pauperism,  of  charity, 
at  once  and  reciprocally  the  effect  and  the  cause  of  that  increasing  attention  to 
the  condition  of  the  people,  which  so  favourably  distinguishes  the  present  age? 
Who  can  look  at  the  mere  surface  of  society,  transparently  betraying  the  abysses 
which  yawn  beneath,  and  not  desire  to  know  something  of  their  secrets,  to  throw  in 
the  moral  drag,  and  to  bring  to  the  light  of  day  some  of  the  phenomena,  the  mon- 
strous forms  of  misery  and  vice  which  it  holds  within  its  dark  recesses  ?  And  who 
can  look  at  these  things,  no  longer  matter  of  conjecture,  but  ascertained,  classed, 
and  tabled,  without  having  the  desire  awakened  and  strengthened  to  do  something 
towards  remedying  the  evils  thus  revealed,  and  without  feeling  himself  guided  and 
assisted  towards  a  remedy  ?  Tet  here,  more  than  in  other  cases,  should  a  man 
suspect  himself;  here  should  he  guard  himself  against  hasty  couclusions,  drawn 
from  the  first  appearance  of  the  results ;  for  here  are  disturbing  influences  most 
busily  at-  work,  not  only  from  without,  but  from  within,  not  only  in  the  nature  of 
the  facts  themselves,  but  in  the  feelings,  passions,  prejudices,  habits,  and  moral 
constitution  of  the  observer. 

"  Still  the  tabling  of  the  facts  is  of  infinite  importance.  If  they  disturb,  as  they 
are  sure  to  do,  some  feeling,  some  prejudice,  some  theory,  some  conviction,  it  will 
be  felt,  that  any  how  the  facts  have  to  be  accounted  for ;  further  investigation 
will  follow ;  and  if  it  appear  that  no  correction  is  required,  the  truth  will  be  estab- 
lished, and  the  hostile  theory  will,  sooner  or  later,  give  way  and  disappear.  In 
these  things  it  is,  of  course,  more  than  usually  important  that  the  facts  to  be  se- 
lected for  collection  should  be  such  as  are,  in  their  own  nature  ard  under  the  cir- 
cumstances, likely  to  be  ascertained  correctly,  and  that  the  business  of  collection 
should  be  in  the  hands  of  those  who  have  no  bias  to  do  it  otherwise  than  fairly, 
no  interest  in  the  result.  And  this  was,  I  believe,  kept  studiously  in  view  by 
those  who  had  the  management  of  our  great  statistical  work,  the  recent  census  of 
onr  country,  which  we  are  still  studying ;  but  whether  they  were  successful  or  not 
in  this  respect  has  already  become  matter  of  discussion. 

•*  The  work  itself  is  undoubtedly  one  of  the  greatest  monuments  that  has  ever 
been  presented  to  a  nation,  as  a  record  of  its  own  constituent  elements  and 
condition ;  compiled  and  commented  on  with  singular  industry,  judgment,  acute- 
ness,  and  impartiality — the  Domesday-book  of  the  people  of  England,  as  the  great 
volume  of  the  Conqueror  was  of  its  surface. 

"Nor  can  I,  while  speaking  of  statistics,  avoid  referring  to  the  Statistical  Con- 
gress which  took  place  at  Brussels,  about  this  time  last  year;  which  had  mainly 
for  its  object  to  produce  uniformity  among  different  nations  in  the  selection  of  the 
facts  which  they  should  record,  and  in  the  manner  of  recording  them  ;  without 
which,  indeed,  no  satisfactory  comparisons  can  be  established,  no  results  can  safely 
be  deduced.  To  bring  about  such  a  uniformity  absolutely  is,  I  am  afraid,  hope- 
less ;  inasmuch  as  the  grounds  of  difference  are,  in  many  cases,  so  deeply  imbedded 
in  the  laws,  the  institutions,  and  the  habits  of  the  different  countries,  that  no  ham- 
mer of  the  statist  is  likely  to  remove  them. 


"  To  understand,  however,  the  points  of  difference,  even  if  they  are  not  removed, 
is  in  itself  one  great  step  towards  the  object.  It  at  least  prevents  false  conclu- 
sions, if  it  does  not  fully  provide  the  means  of  establishing  the  true  ones.  It  gets 
rid  of  sources  of  error,  even  if  it  fail  of  giving  the  full  means  of  ascertaining;  truth. 
Take,  for  instance,  the  case  of  criminal  statistics.  We  wish  to  ascertain  the  com- 
parative prevalence  of  different  crimes,  either  at  different  times  or  in  different  coun- 
tries. For  this  purpose  mustwe"not  know  under  what  heads  the  jurists  andstatists 
of  the  times  or  countries  to  be  compared  array  the  various  offences  which  are  re- 
corded, with  what  amounts  of  penalty  they  were  visited,  and  with  what  rigour, 
from  time  to  time,  the  penalties  were  enforced? 

"  That  which  is  called  manslaughter  in  one  country,  and  assassination  in  another, 
is  called  murder  in  a  third.  That  which  in  one  country  is  punished  with  death,  in 
another  is  visited  by  imprisonment.  The  bankruptcy  which  in  one  country  is  a 
crime,  in  another  is  a  civil  offence.  The  juvenile  offences  which  in  one  country  are 
punished  by  imprisonment,  and  swell  the  criminal  calendar,  in  another  are  treated, 
as  they  should  in  many  cases  be,  only  as  a  subject  of  compassion  and  correction — 
take  no  place  in  the  criminal  calendar  at  all. 

"Indeed,  it  is  one  of  the  difficulties  which  beset  a  large  proportion  of  these  in- 
vestigations, whether  into  morals,  health,  education,  or  legislation,  and  which  must 
always  distinguish  them  from  those  which  deal  either  with  matter  or  defined  ab- 
stractions, that,  in  using  the  same  terms,  we  are  often  uncertain  whether  we  mean 
the  same  thing;  whether,  in  fact,  when  we  are  using  the  same  denominations,  the 
same  weights  and  measures  are  really  employed.  Such  conferences,  however,  as 
those  of  Brussels,  tend  much  to  limit  the  extent  of  error. 

"  Among  the  objects  which  may  best  occupy  the  attention  of  the  Statistical  Sec- 
tion at  the  present  moment,  will  be  the  discussion  of  a  decimal  coinage,  and  the 
statistics  of  agricultural  produce.  It  is  important  in  regard  to  both,  that  by  pre- 
vious sifting  and  discussion,  not  only  the  best  conclusion  should  be  arrived  at,  but 
the  subject  should  be  so  familiarized  to  general  apprehension  as  to  secure  the  widest 
co-operation.  In  regard  to  a  change  in  the  coinage,  the  interests  and  feelings  of 
the  lower  classes  must  be  especially  consulted  ;  and,  with  this  view,  without  express- 
ing any  ultimate  opinion,  I  would  recommend  to  those  who  are  considering  the 
question,  the  perusal  of  a  pamphlet,  full  of  important  matter,  by  the  late  Mr. 
Laurie,  the  work  of  the  last  hours  of  a  man  of  eminent  knowledge  and  virtue, 
which  lie  had  hoped  to  be  able  to  communicate  in  person,  as  a  paper,  to  the  present 
meeting.  With  regard  to  the  statistics  of  agriculture,  the  main  object  is  to  procure 
such  a  knowledge  of  the  facts  as  shall  puide  the  operations  of  the  consumer  and 
the  merchant.  I  would  suggest  that  they  should  be  taken  and  published  at  two 
periods  of  the  year,  once  in  the  spring,  recording  the  extent  of  soil  devoted  to  each 
kind  of  grain — a  fact  easily  ascertained  ;  the  second  time  as  soon  as  the  harvest  is 
concluded,  announcing  the  amount  of  the  crop,  as  ascertained  on  several  specimen 
fields,  under  different  circumstances  of  soil  and  climate,  and  applying  it  in  due  pro- 
portion as  a  multiple  to  the  acreage  already  published.  A  really  accurate  census 
of  the  harvest  is,  I  believe,  impracticable,  at  least  within  the  period  which  would 
alone  make  it  valuable  for  present  use ;  and  the  approximation  which  I  have  sug- 
gested would,  I  conceive,  be  adequate  to  the  purpose. 

"  Ir.  regard  to  geography  and  ethnography,  there  are  few  sections,  I  believe,  which 
have  more  general  interest,  and  none,  I  imagine,  which  would  be  more  attractive 
here,  where  every  new  discovery  is  connected  with  the  material  interests  of  the 
place,  a  new  source  of  raw  material,  or  a  new  destination  for  finislied  work;  and 
where  every  new  communication,  established  and  reported,  is  another  channel  for 
the  extension  of  that  commerce,  which,  bursting  from  the  channels  of  the  Mersey, 
permeates  and  percolates  every  creek  and  cranny  of  the  known  world. 

"  The  great  navigations  which  are  opening  up  the  heart  of  the  South  American 
continent,  by  the  Paraguay,  the  Amazons,  and  the  Oronoco  ;  that  are  traversing 
and  uniting  the  colonies  of  Victoria  and  South  Australia  by  the  River  Murray ; 
the  projected  exploration  of  North  Australia,  which,  I  am  sorry  to  say,  is  as  yet 
only  a  project,  and  may  require  some  of  the  fostering  warmth  of  the  Association  to 
bring  it  into  actual  existence;  the  wonderful  discoveries  in  South  Africa  by  Living- 
ston and  Anderson — (I  am  happy  to  say  that  Mr.  Anderson  is  here  to  tell  his  own 
story) — and  the  explorations  of  Central  Africa  by  Barth  and  Vogel ;  the  pictures 
given  us  by  Capt.  Erskine  and  others  of  the  condition  of  the  islanders  of  the  South 
Pacific,  passing  in  every  stage  of  transition  from  the  lowest  barbarism  to  a  fitness 
for  the  highest  European  and  Christian  culture;  these,  and  a  hundred  other  topics, 
awaken  an  ever  new  interest  in  the  mind  of  the  philosopher  and  statesman,  in  the 
feelings  of  the  Christian  and  the  lover  of  his  kind.  What  new  fields  for  science! 
What  new  opportunities  for  wealth  and  power !  What  new  openings  for  good  ! 
How  important  that  those  who  issue  from  this  great  emporium  of  modern  com- 
merce— this  more  than  Tyre  of  modern  times — should  know  how  to  turn  them  to 
advantage !  Surely  your  periodical  visits  here,  with  their  kindling,  stimulating — I 
was  going  to  say  infectious — influences,  are  no  mean  instrument  for  such  a  pur- 
pose." 

The  President  concluded  his  address  by  dwelling  at  some  length  upon  the  ad- 
vance which  educational  institutions  have  made  of  late  years  in  the  United  King- 
dom, the  inadequate  rewards  which  science  and  literature  at  present  receive,  and 
the  desirableness  of  their  obtaining  an  ampler  recognition  of  their  services  to  the  public, 

A  comparison  of  last  year's  meeting  at  Hull  with  this  year's  at  Liverpool  is : — 

Hull.  Liverpool. 

Old  life  members,  91  218 

New  life  members,  ...  ...  ...  10         12 

Old  annual  members,         ...  ...  ...  42         80 

New  annual  members,       ...  ...  ...  48         79 

Associates,  272         521 

Ladies,       ...  ...  ...  ...         ...         175         362 

Paid  to  Treasurer  for  scientific  purposes,  £621         £1243 
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The  total  number  of  members  attending  the  Liverpool  meeting  was  1278. 
Glasgow  was  unanimously  chosen  to  be  the  place  of  meeting  nest  year,  and  the 

Duke  of  Argyll  was  elected  President. 

Friday  Evening,  Sept.  22. 

Professor  Owen  delivered  a  lecture  upon  the  large  tail-less  ape?,  which  form 
the  highest  group  of  the  order  Quadrumana,  and  approach  nearest  of  all  animals 
to  man.  Pointing  out  the  generic  differences  which  exist  between  the  structure  of 
these  apes  and  man,  the  main  drift  of  the  lecturer  was  to  combat  the  development 
theory.  The  lecture  was  a  valuable  summary  of  fact  and  argument;  but  it  con- 
tained, as  we  are  bound  to  say,  various  unproved  assumptions,  which  we  are  sur- 
prised to  see  pi'OCfiei^ng  from  a  man  of  a  mind  so  scientific  and  logical  as  Professor 
Owen's. 

Monday  Evening,  Sept.  25. 

Colonel  Sabine  read  a  paper  "  On  Terrestrial  Magnetism." 

At  the  sectional  meetings  which  commenced  on  Thursday  (the  interval  having 
been  consumed  in  general  business  meetings,  conversaziones,  &c),  numerous 
papers  were  read  with  a  decided  practical  tendency.  We  would,  however,  take  the 
liberty  of  suggesting  to  those  whom  it  may  concern,  that  the  meetings  of  the  British 
Association  ought  not  to  be  converted  into  a  means  of  advertising  inventions  which 
are  in  the  market,  especially  those  which  have  been  some  years  before  the  public. 
We  will  mention  no  names,  nor  allude  further  to  the  subject  beyond  saying,  that 
this  matter  has  been  much  remarked  on  and  complained  of. 


MONTHLY  NOTES. 


Geand  French  Exhibition,  1855. — At  the  request  of  several  manufacturers, 
both  at  home  and  abroad,  Messrs.  Armengaud  &  Co.,  of  Paris,  have  undertaken 
the  task  of  attending  to  their  interests  at  the  great  French  Exhibition  of  1855; 
and  with  the  view  of  rendering  their  services  available  to  other  contributors  to  that 
Exhibition,  they  contemplate  organizing  an  ample  staff  of  assistants,  who,  under 
their  responsible  superintendence,  will  act  on  behalf  of  any  exhibitors  who  may 
intrust  their  interests  to  them.  The  duties  they  propose  to  undertake  will  be 
those  of  representing  exhibitors,  whenever  and  wherever  required ;  of  carefully  un- 
packing and  classifying  the  articles  sent  for  exhibition  ;  of  arranging  them  in  the 
building  in  the  best  possible  manner ;  of  seeing  to  their  proper  condition  and  safe 
custody  whilst  remaining  there;  of  communicating  with  the  international  jury ;  of 
attending  to  the  repacking  of  the  articles  at  the  close;  and,  generally,  of  superin- 
tending them,  and  giving  any  explanations  regarding  them  which  may  be  called 
for.  Messrs.  Johnson,  of  47  LincolnVInn-Fields,  Messrs.  Armengaud's  London 
correspondents,  will  afford  further  information  to  exhibitors  desirous  of  availing 
themselves  of  Messrs.  Armengaud's  services. 

Up  to  the  15th  of  August  last,  there  had  been  applications  from  2,130  British 
persons  desirous  of  exhibiting,  and  the  space  asked  for  amounted  to  348,625  square 
feet.  The  space  allotted  is  162,000  square  feet,  being  62,000  square  feet  more 
than  France  obtained  in  our  Great  Exhibition  of  1851.  With  the  view  of  making 
the  most  of  our  share  of  the  Exhibition,  the  Board  of  Trade  has  directed  : — 1.  That 
the  necessary  allowance  shall  lie  made  for  passages  out  of  the  total  space  allotted  to 
this  country.  2.  That  the  net  space  shall  be  broadly  divided  among  the  various 
clashes  of  manufacture.  3.  That  a  small  reserve  be  made  for  the  completion  of 
such  departments  as  may  be  unrepresented  by  the  demands  received :  and  4.  The 
remainder  subdivided  among  the  various  committees,  partly  in  proportion  to  the 
number  and  character  of  applications  that  have  been  received,  and  partly  in  pro- 
portion to  the  scale  upon  which  each  kind  of  industry  is  carried  on  in  a  locality. 
Each  committee  will  then  be  requested  to  make  such  a  division  of  the  space  thus 
allotted  among  the  intending  exhibitors  as  will  be  most  creditable  to  their  district, 
or  to  the  particular  branch  of  industry  which  they  represent.  The  committees  to 
which  the  demands  will  be  referred,  will  be  as  follows: — 1.  For  machinery  and  civil 
engineering — the  council  of  the  Institution  of  Civil  Engineers.  2.  Agricultural 
machinery — the  committee  appointed  by  the  Royal  Agricultural  Society.  3.  Manu- 
factures (metropolis) — the  associate  committees  for  particular  trades.  4.  Manu- 
factures (provinces) — the  local  committees  formed  at  Aberdeen,  Arbroath,  Belfast, 
Birmingham,  Bradford,  Derby,  Dublin,  Dudley,  Dundee,  Dunfermline,  Edinburgh, 
Galashields,  Glasgow,  Greenock,  Huddersfield,  Leeds,  Macclesfield,  Manchester, 
Norwich,  Nottingham,  Paisley,  Preston,  Sheffield,  Staffordshire  Potteries,  Stock- 
port, Sunderland,  Trowbridge,  Walsall,  Wolverhampton. 

Kennedy's  Water-Meter  Company. — The  excellent  water-meter  patented 
by  Mr.  Kennedy  of  Kilmarnock,*  having  become  the  property  of  a  joint-stock 
association,  called  the  "  Kilmarnock  Water-Meter  Company,"  extensive  works  have 
been  erected  in  Kilmarnock  for  the  purpose  of  manufacturing  the  apparatus.  This 
establishment,  which  has  taken  the  shape  of  a  large  well-arranged  factory,  filled 
with  tools  and  furnished  with  an  actuating  steam-engine,  has  just  been  opened 
with  all  the  eclat  which  ordinarily  attaches  to  the  formation  of  manufacturing 
schemes  possessing  novelty  and  promise.  Mr.  Brunei  intends  to  use  the  meter  for 
measuring  the  water  supplied  to  the  boilers  of  the  great  steamer  now  building  by 
Messrs.  Scott  Russell  &  Co.,  and  in  doing  this  he  points  out  a  totally  new  appli- 
cation for  liquid  measurers.  The  meter  is  a  tell-tale  for  each  boiler — enabling  the 
engineer  to  work  up  his  fuel  with  the  highest  economic  results.  The  invention  is 
now  being  introduced  for  all  varieties  of  measuring  purposes--,  and  the  energy  with 
which  the  Kilmarnock  Company  has  gone  to  work,  affords  indication  of  an  inten- 
tion to  develop  the  new  system  in  the  fullest  manner. 
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British  Export  akd  Import  Shipping. — The  following  table  shows  the 
number  of  vessels  entered  inward  and  outward,  at  our  four  chief  ports,  in  the  years 
1853  and  1854,  to  and  from  places  within  the  limits  of  the  East  India  Company's 
charter.  The  signs  -|-  and  — ,  at  the  foot  of  the  column?,  signify  an  increase  or 
decrease  in  the  latter  year,  as  compared  with  1853,  to  the  extent  of  the  figures  to 
which  they  are  prefixed.  As  to  the  vessels  entered  inward,  the  chief  increase  has 
been  from  Madras,  the  Philippine  Islands,  Java,  Sumatra,  and  the  Mauritius.  The 
principal  decrease  in  the  vessels  outward  bound  has  taken  place  in  the  vessels  to 
China,  Australia,  and  Cape  of  Good  Hope.  The  decrease  in  the  number  of  vessels, 
and  increase  of  the  tonnage  at  some  of  the  ports,  indicate  the  employment  of  larger 
vessels  than  heretofore  : — 

Inward. 


LONDON. 

LIVERPOOL. 

BRISTOL. 

CLYDE. 

ia53, 

1854, 

Vessels.     Tonnage. 
680  ...  315,885 
629  ...  337,036 

Vessels.     Turwinpe. 
203  ...  121,975 
195  ...  115,522 

Vessels.    Tonnage. 
25     ...     9,070 
29     ...  11,913 

Vessels.     Tonnago 
37     ...    13.833 
47    ...    17,498 

+  49  +    22,051 

—  8  —      6,543 

+   4    +    2,843 

+  10     +     3,065 

Owtwar 

I. 

1853, 
1854, 

723 
720 

..  360,215 
..  337,791 

397  ...  213.789 
316  ...  224,964 

25    . 
11     . 

.    7,060 
.    3,678 

141     ...   41,413 
93    ...    45,782 

—  3 

—   22,424 

-  81  +     11,175 

— 14    - 

-    3,382 

-  48     +     4,169 

New  Mordant  in  Dyeing. — A  Swede,  named  Rydin,  has  published  a 
method  of  obtaining  a  fine  blue,  of  excellent  tint,  for  cotton,  by  employing  as  a 
mordant  the  oxide  of  chromium,  dissolved  in  an  acid  ;  in  place  of  this  oxide,  a 
double  salt  may  be  used,  snch  as  the  double  sulphate  of  chromium  and  potash. 
This  salt  is  obtained  by  mixing  one  part  of  a  solution  of  bichromate  of  potash,  and 
one  part  and  a  half,  or  two  parts,  of  sulphuric  acid.  Alcohol,  sugar,  or  any  other 
substance  capable  of  converting  the  chromic  acid  into  an  oxide  of  chromium,  may 
be  added.  The  oxide  is  added  to  a  decoction  of  logwood,  aud  the  dyeing  may  be 
effected  in  one  operation,  by  putting  together  the  salt,  the  decoction,  and  the  cotton, 
and  heating  the  whole.  Or  the  cotton  can  be  treated  with  the  salt,  hot  or  cold, 
and  may  then  be  placed  in  the  decoction  until  the  desired  colour  is  obtained.  By 
varying  the  proportions  of  the  salt  to  the  decoction,  very  delicate  shades  of  grey  and 
lilac  may  be  obtained. 

Dock  Railway,  Liverpool. — At  the  last  meeting  of  the  British  Association, 
there  was  exhibited  a  large  model  of  a  high  level  railway,  which  it  is  proposed  to 
carry  along  the  east  side  of  the  whole  line  of  docks  at  Liverpool.  The  construction 
will  consist  of  iron  framework  supporting  two  platforms.  The  lower  will  be  about 
52  feet  wide  and  20  feet  above  the  present  quays,  designed  entirely  for  goods  traffic, 
having  four  lines  of  railway — the  two  nearest  the  ducks  to  be  used  as  sidings  for 
trucks  while  loading  and  unloading,  and  the  other  two  as  up  and  down  lines  for 
trucks  in  motion.  The  upper  platform  is  to  be  about  23  feet  wide,  and  to  have 
two  lines  of  railway,  intended  for  passengers  only.  The  lower  platform  will  be 
provided  with  hydraulic  cranes,  which  will  transfer  goods  either  from  or  to  the  ves- 
sels or  the  trucks,  as  well  as  work  through  the  hatchways  in  the  platform  to  the 
quays.  The  scheme  embraces  the  construction  of  deposit  and  transit  sheds,  a  con- 
nection with  existing  or  future  railways  and  with  private  warehouses,  and  the  erec- 
tion of  passenger  stations.  The  great  thoroughfares  will  be  crossed  by  bridges,  and 
the  line  will  be  equally  applicable  for  horses  or  locomotive  power.  The  cost  is  esti- 
mated at  less  than  £250,000  a  mile.  This  includes  hydraulic  cranes  and  platforms, 
with  stationary  steam  power  to  work  them.  On  the  other  hand,  it  is  calculated 
that  the  value  of  the  quay  space  gained  by  the  platforms  of  the  railway,  at  the  low 
rate  of  £5  a  yard,  will  yield  a  return  of  about  £210,000  a  mile,  not  much  below 
the  estimated  expenditure. 

Meteorological  Observations  at  Sea. — The  Conference  which  was 
lately  held  at  Brussels,  on  the  subject  of  establishing  a  uniform  system  of  observing 
meteorological  phenomena  at  sea,  and  the  winds  and  currents  of  the  ocean,  with  the 
view  of  acquiring  a  more  correct  knowledge  of  the  laws  which  govern  the  motions 
of  air  and  water,  and  to  the  improvement  of  navigation,  has  led  to  the  issue  of  a 
circular  from  the  Marine  Department  of  the  Board  of  Trade,  inviting  the  co- 
operation of  shipping  companies,  and  private  shipowners,  to  the  extent  of  encour- 
aging the  officers  in  command  of  their  ships  to  undertake  observations,  and  of 
furnishing  them  with  the  requisite  instruments.  Parliament  has  voted  a  sum  of 
money  for  instruments,  and  for  the  tabulation  of  logs,  as  well  as  other  meteorolo- 
gical records.  In  certain  cases,  instruments  will  be  furnished  by  the  Board  of  Trade 
to  masters  desiring  to  possess  them,  on  their  giving  sufficient  proof  of  their  attain- 
ments. The  object  of  the  arrangement,  says  the  circular,  will  be  to  attain  to  such 
an  improved  knowledge  of  the  currents  of  the  ocean,  and  of  the  direction  of  the 
prevailing  winds,  as  may  materially  diminish  the  risk  and  labour  of  navigation,  and 
shorten  the  duration  of  voyages.  As  an  acknowledgment  for  the  pains  and  atten- 
tion of  such  masters  of  foreign-going  ships  as  are  willing  to  co-operate  with  her 
Majesty's  Government  in  this  undertaking,  and  as  are  competent  to  fulfil  the  condi- 
tions required  of  them,  it  is  proposed  to  place  a  distinguishing  mark  against  their 
names  in  the  Merchant  Navy  List,  and  to  give  copies  of  the  charts  and  books 
which  will  be  printed,  from  time  to  time,  from  their  own  and  their  brother 
officers'  observations,  during  the  time  they  continue  to  contribute.  These  books 
and  charts  will  contain  information  as  to  the  prevailing  winds  and  currents  in  the 
part  of  the  ocean  of  which  they  treat,  and  of  the  most  desirable  tracks  to  follow, 
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in  order  to  make  the  surest  and  quickest  passages,  and  how  to  avoid  or  mitigate 
the  violence  of  hurricanes,  &c  And  further,  to  such  masters  as  will  undertake  to 
till  up  the  columns  of  the  abstract  logs  headed  in  black,  and  to  mark  observations 
to  the  hours  denoted  by  the  black  figures  for  their  successive  voyages,  the  United 
States  Government  have  directed  to  be  furnished,  gratis,  a  set  of  charts  and  sailing 
directions  of  Lieutenant  Maury,  of  the  United  States  Navy,  for  the  part  of  the 
ocean  they  are  navigating.  In  order  to  facilitate  the  desired  co-operation,  standard 
instruments  have  been  prepared,  and  may  be  obtained  at  a  diminished  cost,  for  the 
ase  of  the  merchant  navy. 

Jones'    Restrainer    for    Steam- 
Engine  Governors.  —  This  simple  ap- 
paratus may  be  applied  to  any  kind  of 
governor  for  motive-power  engines,  and  is 
intended  to  restrain  the  excessive  action  of 
the  governor  on  any  sudden  change  taking 
place  in  the  engine's  rate.     The  annexed 
engraving  is  a  sectional  elevation  of  the 
■  contrivance,   which  consists  of  a   rod,   A, 
I  jointed  to  the  lever,   B,   of  the  governor 
movement,  which  transmits  the  regulating 
motion  to  the  throttle  valve,    c,    in    the 
usual  way.     The  rod,  A,  works  in  a  tube, 
r>,   and  has  a  collar  fitted  upon  it  at  E, 
upon  each  side  of  which  collar  is  a  spiral  spring,  the 
lower  one  abutting  against  the  bottom  of  the  tube,  t>, 
whilst  the  upper  one  abuts  against  a  cap-piece,  f,  in- 
serted into  the  top  of  the  tube,  after  the  introduction  of  the 
rod,  a.    The  springs  resist  the  upward  or  downward  move- 
ment of  the  rod,  the  resistance  increasing  the  further 
the  rod  departs  from  its  normal  position  in  either  direction. 
Hence  it  follows  that,  as  the  lever,  B,  cannot  move  without 
the  rod,  a,  any  excessive  action  of  the  governor  in  either 
direction  will  be  restrained  by  the  resisting  action  of  the 
springs,  and  the  well-known  tendency  of  the  common 
forms  of  governor  to  produce  oscillation  in  the  throttle 
valve  will  be  greatly  reduced,  if  not  altogether  obviated. 
The  rod,  a,  is  in  two  lengths,  the  adjacent  ends  of  each 
portion  being  screwed  into  an  internally  screwed  coupling, 
G.     The  screw-threads  on  the  two  portions  of  the  rod 
run   in   opposite   directions,    so   that,    by    turning    the 
coupling,  the  rod  may  be  either  shortened  or  lengthened, 
thereby  affording  a  simple  means  of  accurately  adjusting 
the  connections. 

Hog  Killing  in  Cincinnati.  —  The  following 
amusing  account  of  the  wholesale  manner  of  despatching 
and  dressing  swine,  adopted  by  the  Americans,  is  taken 
from  an  Ohio  paper.  It  is  anuther  illustration  of 
brother  Jonathan's  excellent  method  of  conducting  a  large  business: — We  spent  a 
couple  of  hours  recently  in  witnessing  the  process  of  killing  and  dressing  hogs, 
according  to  the  most  approved  plan,  at  one  of  the  largest  establishments  near  the 
Brighton  House,  Cincinnati.  The  building  and  its  appurtenances  are  calculated 
for  despatching  two  thousand  hogs  per  day ;  and  at  the  rate  the  bloody  work  was 
done  while  we  were  present,  that  number  would  be  done  up  in  less  than  eight 
working  hours!  The  process  is  as  follows: — The  hogs  being  confined  in  pens 
adjacent,  are  driven,  about  twenty  at  a  time,  up  an  inclined  bridge  or  passage, 
opening  by  a  doorway  at  top  into  a  square  room,  just  large  enough  to  hold  them; 
and  as  soon  as  the  outside  door  is  closed,  a  man  enters  from  an  inside  door,  and 
with  a  hammer,  of  about  two  pounds  weight,  and  three  feet  length  of  handle,  by  a 
single  blow,  aimed  between  the  eyes,  knocks  each  hog  down,  so  that  scarce  a 
squeal  or  grunt  is  uttered.  In  the  meantime  a  second  apartment,  adjoining  this, 
is  being  filled;  so  the  process  continues.  Next,  a  couple  of  men  seize  the  stunned 
ones  by  the  legs,  and  drag  them  through  the  inside  doorway  on  to  the  bleeding 
platform,  where  each  receives  a  thrust  of  a  keen  blade  in  the  throat,  and  a  torrent 
of  blood  runs  throngh  the  lattice  floor.  After  bleeding  for  a  minute  or  two,  they 
are  slid  off  this  platform  directly  into  the  scalding-vat,  which  is  about  twenty  feet 
long,  six  wide,  and  three  deep,  kept  full  of  water  heated  by  steam,  and  so  arranged 
that  the  temperature  is  easily  regulated.  The  hogs  being  slid  into  one  end  of  this 
vat,  are  pushed  slowly  along,  by  men  standing  on  each  side  with  short  poles, 
turning  them  over  so  as  to  secure  uniform  scalding,  and  moving  them  onward,  so 
that  each  one  will  reach  the  opposite  end  of  the  vat  in  about  two  minutes  from  the 
time  it  entered.  About  ten  hogs  are  usually  passing  through  the  scalding  process 
at  one  time.  At  the  exit  end  of  the  vat  is  a  contrivance  for  lifting  them  out  of 
the  scalding  water,  two  at  a  time,  unless  quite  large,  by  the  power  of  one  man 
operating  a  lever,  which  elevates  them  to  the  scraping  table.  This  table  is  about 
5  feet  wide,  and  25  long,  and  has  eight  or  nine  men  arranged  on  each  side,  and 
usually  has  as  maDy  hog3  on  it  at  a  time,  each  pair  of  men  performing  a  separate 
part  of  the  work  of  removing  the  bristles  and  hair.  Thus,  the  first  pair  of  men 
remove  the  bristles  only,  such  as  are  worth  saving  for  brushmakers,  taking  only  a 
double-handful  from  the  back  of  each  hog,  which  are  deposited  in  a  barrel,  or  box. 
The  hog  is  then  given  a  single  turn  onward  to  the  next  pair,  who,  with  scrapers, 
remove  the  hair  from  one  side,  then  turn  it  over  to  the  next  pair,  who  scrape  the 
other  side ;  the  next  scrape  the  head  and  legs,  the  next  shave  one  side  with  sharp 
knives,  the  next  do  the  same  to  the  other  side,  and  the  next  the  head  and  legs; 
and  each  pair  of  men  have  to  perform  their  part  of  the  work  iu  only  twelve  seconds 
of  time,  or  at  the  rate  of  Jive  hoys  in  a  minute^  for  three  or  four  hours  at  a  time ! 


Arrived  at  the  end  of  this  table,  with  the  hair  all  removed,  a  pair  of  men  put  in 
the  ganibril  stick,  and  swing  the  carcase  off  on  the  wheel.  This  wheel  is  about 
ten  feet  in  diameter,  and  revolves  on  a  perpendicular  shaft,  reaching  from  the  floor 
to  the  ceiling,  the  height  of  the  wheel  being  about  six  feet  from  the  floor.  Around 
its  periphery  are  placed  eight  large  hooks,  about  four  feet  apart,  on  which  the  hogs 
are  hung  to  be  dressed;  and  here,  again,  we  find  remarkable  despatch  secured  by 
the  division  of  labour.  As  soon  as  the  hog  is  swung  from  the  table  on  to  one  of 
these  hooks,  the  wheel  is  given  a  turn  one-eighth  of  its  circuit,  which  brings  the 
next  hook  to  the  table,  and  carries  the  hog  a  distance  of  four  feet,  where  a  couple 
of  men  stand  ready  to  dash  on  it  a  bucket  of  clean  water,  and  scrape  it  down  with 
knives,  to  remove  the  loose  hair  and  dirt  that  may  have  come  from  the  table.  The 
next  move  of  the  wheel  carries  it  four  feet  further,  where  another  man  cuts  open 
the  hog  almost  iu  a  single  second  of  time,  and  removes  the  large  intestines,  or  such 
as  have  no  fat  on  them  worth  saving,  and  throws  them  out  at  an  open  doorway  by  his 
side ;  another  move  of  four  feet  carries  it  to  the  next  man,  who  lifts  out  the  re- 
mainder of  the  intestines,  the  heart,  liver,  &c.,  and  throws  them  on  to  a  large  table 
behind  him,  where  four  or  five  men  are  engaged  in  separating  the  fat,  and  other 
parts  of  value;  another  move,  and  a  man  dashes  a  bucket  of  clean  water  inside, 
and  washes  off  any  filth  or  blood  that  may  be  seen.  This  completes  the  cleaning 
or  dressing  process,  and  each  man  at  the  wheel  has  to  perform  his  part  of  the 
work  in  twelve  seconds  of  time,  as  there  are  only  five  hops  at  once  hanging  on  the 
wheel,  and  this  number  are  removed,  and  as  many  added  every  minute.  The 
number  of  men  employed,  besides  drivers  outside,  is  fifty;  so  that  each  man  may 
he  said  to  kill  and  dress  one  hog  every  ten  minutes  of  working  time,  or  forty  in  a 
day.  This  presents  a  striking  contrast  with  the  manner  that  farmers  commonly 
do  their  "  hog-killing."  At  the  la:>t  move  of  the  wheel,  a  stout  fellow  shoulders 
the  carcase — while  another  removes  the  gambril-stick — and  backs  it  off  to  the 
other  part  of  the  house,  where  they  are  hung  up  for  twenty-fours  to  cool,  on  hooks, 
placed  in  rows  on  each  side  of  the  beams,  just  over  a  man's  head.  Here  are  space 
and  hooks  sufncieut  for  2000  hogs,  or  a  full  day's  work  at  killing.  The  next  day, 
or  when  cool,  they  are  taken  by  teams  to  the  packing-house,  where  the  weighing, 
cutting,  sorting,  and  packing,  are  all  accomplished  in  the  same  rapid  and  systematic 
manner. 

Effect  of  Light  upon  the  Compass.— Attention  was  called,  by  Sir  John 
Ross,  at  Liverpool,  to  the  omission  of  any  notice  in  the  Admiralty  Manual  of  Scien- 
tific Inquiry,  of  the  effect  which  light  exerted  upon  the  magnetic  needle.  The 
Swedish  philosopher,  "Wrede,  totally  excluded  light  from  his  magnetic  observatory, 
with  the  exception  of  a  subdued  light  at  a  considerable  elevation  vertical  to  the 
horizontal  needle,  while  the  arc  was  read  off  by  a  telescope,  at  a  distance  of  several 
yards  frum  the  instrument.  Means,  with  the  same  end  in  view,  ought  to  be  adopted 
in  every  magnetic  observatory,  otherwise  no  reliance  could  be  placed  on  the  obser- 
vations. It  was  evident  that  the  more  deliberately  the  magnetic  needle  was  sus- 
pended, the  more  obnoxious  it  would  be  to  the  effect  of  artificial  light  in  the  opera- 
tion of  reading  off  the  instrument.  In  proof  of  the  effect  of  every  description  of 
light  on  the  magnet,  Sir  John  mentioned  that,  during  his  last  voyage  in  the  Felix, 
when  frozen  in  about  100  miles  north  of  the  magnetic  pole,  he  concentrated  the 
rays  of  the  full  moon  on  the  magnetic  needle,  when  he  found  it  was  five  degrees 
attracted  by  it. 

Victoria  Bridge,  Montreal. — Over  this  bridge,  one  of  the  grandest  under- 
takings of  modern  times,  the  produce  of  West  Canada,  and  of  the  western  states  of 
the  Union,  Michigan,  Illinois,  Iowa,  &c,  will  be  brought  by  railway  to  the  shores 
of  the  Atlantic.  The  cost  is  estimated  at  7,000,000  of  dollars.  It  will  be  tubular, 
on  the  plan  of  the  Britannia  Bridge  over  the  Menai  Straits.  It  will  consist  of 
twenty-five  spans  or  spaces  for  navigation,  between  the  twenty-four  piers  (ex- 
clusive of  the  two  abutments)  for  the  support  of  the  tubes.  The  centre  span  will 
be  330  feet  wide,  and  each  of  the  other  spans  will  be  242  feet  wide.  The  width 
of  each  of  the  piers  next  to  the  abutments  will  be  15  feet,  and  the  width  of 
those  approaching  the  two  centre  piers  will  be  gradually  increased,  so  that  these 
two  piers  will  each  be  18  feet  wide,  or  three  feet  more  than  those  next  the  abut- 
ments. Each  abutment  is  to  be  242  feet  long  and  90  feet  wide,  and  from  the 
north  shore  of  the  St.  Lawrence  to  the  north  abutment,  there  will  be  a  solid  stone 
embankment  (faced  in  rough  masonry  towards  the  current)  1,200  feet  in  length. 
The  stone  embankment  leading  from  the  south  shore  of  the  river  to  the  south 
abutment  will  be  600  feet  long.  The  length  of  the  bridge  from  abutment  to  abut- 
ment will  be  8,000  feet,  and  its  total  length  from  river  bank  to  river  bank  will 
be  10,284  feet,  or  176  feet  less  than  two  English  miles.  The  clear  distance  be- 
tween the  ordinary  summer  level  of  the  St.  Lawrence  and  the  under  surface  of  the 
centre  tube  is  to  be  60  feet,  and  the  height  diminishes  towards  either  side  with  a 
grade  at  the  rate  of  1  in  130,  or  40  feet  in  the  mile  ;  so  that  at  the  outer  or  river 
edge  of  each  abutment,  the  height  is  36  feet  above  the  summer  level.  The  summer 
depth  of  the  water  in  the  St.  Lawrence  varies  from  14  feet  about  the  centre  to  4 
feet  towards  the  banks,  and  the  current  runs,  at  the  site  of  the  bridge,  at  a  rate 
varying  from  seven  to  ten  miles  an  hour.  Each  of  the  tubes  will  be  19  feet  in 
height  at  the  end,  whence  they  will  gradually  increase  to  22  feet  6  inches  in  the 
centre.  The  width  of  each  tube  will  be  16  feet,  or  9  feet  6  inches  wider  than  the 
rail  track.  The  total  weight  of  iron  in  the  tubes  will  be  10,010  tons,  and  they 
will  be  bound  and  riveted  together  precisely  in  the  same  manner,  and  with  similar 
machinery  to  that  employed  ill  the  Britannia  Bridge.  The  principal  part  of  the 
stone  used  in  the  construction  of  the  piers  and  abutments  is  a  dense  blue  limestone, 
found  on  the  Ottawa  River,  about  eighteen  miles  above  Montreal.  A  large  village 
has  suddenly  sprung  up  at  the  place ;  for  during  the  last  twelve  months,  upwards 
of  500  quarrymen,  stonemasons,  and  labourers  have  been  employed  there.  Every 
contrivance  that  could  be  adopted  to  save  manual  labour  has  also  been  applied  ;  the 
machinery  at  the  quarry  and  the  adjacent  jetty  has  (including  the  cost  of  the  jetty) 
involved  an  outlay  of  150,000  dollars.     Three  powerful  steam-tugs,  and  35  barges, 
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each  capable  of  carrying  200  tons  of  stone,  have  been  specially  built  for  the  work, 
at  a  cost  of  about  1 20,000  dollars.  These  are  used  for  the  conveyance  of  stone  to 
the  piers ;  and  by  the  end  of  September  nest,  a  railway,  on  the  permanent  line  of 
the  Grand  Trunk  track,  will  be  laid  down  from  the  quarry  (close  to  which  the 
permanent  line  will  pass)  to  the  north  shore  of  the  St.  Lawrence,  so  as  to  convey 
along  it  the  stone  required  for  the  north  embankment  and  for  the  northern  abut- 
ment. The  piers  close  to  the  abutments  will  each  contain  about  G,000  tons  of 
masonry.  Scarcely  a  block  used  in  the  construction  of  the  piers  will  be  less  than 
seven  tons  weight,  and  many  of  them,  especially  those  exposed  to  the  force  of  the 
current,  and  to  the  breaking  up  of  the  ice  in  spring,  will  weigh  fully  ten  tons  each. 
In  addition  to  the  abundant  use  of  the  best  water  cement,  each  stone  is  clamped 
to  its  neighbours  in  several  places  by  iron  rivets,  and  the  interstices  between  the 
rivets  and  the  blocks  are  filled  up  with  molten  lead.  If  the  mighty  St.  Lawrence 
conquers  these  combined  appliances,  then,  indeed,  is  there  an  end  to  all  mechanical 
resistances.  In  consequence  of  the  increased  height  and  width  of  the  piers  con- 
verging towards  the  centre,  the  weight  of  stone  in  those  that  will  bear  the  centre 
tube  will  be  about  8,000  tons  each.  The  total  amount  of  masonry  in  the  piers 
will  be  27,500,000  cubic  feet,  which  at  13^  feet  to  the  ton,  gives  a  total  weight 
of  about  205,000  tons.  It  is  in  contemplation  to  have  the  bridge  completed  to 
allow  trains  to  pass  over  it  in  July  or  August,  1858. 

Educational  Exhibition. — We  are  glad  to  see  it  announced  that  Govern- 
ment has  decided  upon  the  desirableness  of  establishing  a  permanent  educational 
museum  in  London.  A  large  number  of  the  contributors  to  the  recent  exhibition 
at  St.  Martin's  Hall,  have  signified  their  intention  of  presenting  articles  exhibited 
by  them  to  the  proposed  museum. 

Improved  Helve  Fastening  for  Axes.— The  simple  and  ingenious  con- 
trivance represented  in  the  accompanying  engraving,  is  the  invention  of  H.  N.  and 

J.  Bill  of  Willimantic,  United 
States.  The  socket  in  the 
axe  head,  a,  is  made  nar- 
rower in  the  central  part,  the 
side  of  the  socket  next  the 
edge  being  convex.  The 
opposite  side  of  the  socket  is 
made  straight  or  nearly  so, 
and  the  end  of  the  helve,  b, 
is  made  to  fit  the  socket  on 
the  side  next  the  edge,  space  being  left  on  the  opposite  side  for  a  wedge  key,  c. 
The  extreme  end  of  the  helve  is  wider  than  the  central  part  of  the  socket,  but  it 
can  just  be  passed  through  when  the  wedge  is  out.  After  the  helve  is  entered 
into  the  socket,  the  wedge,  c,  is  driven  home,  after  which,  unless  the  wedge  is 
removed,  the  axe  cannot  be  separated  without  absolutely  tearing  it  off  the  end  of 
the  helve. 

Emigration  from  the  United  Kingdom. — The  recent  report  of  the  Emi- 
gration Commissioners  supplies  the  following  information  : — The  total  number 
of  emigrants  from  Ireland,  in  1851,  was  254,537  persons;  in  1852,  224,997 
persons;  and  in  1853,  199,392  persons.  The  total  number  of  emigrants  from  the 
United  Kingdom,  in  1852,  was  3G8,764 ;  and  in  1853,  329,937  persons— a  de- 
crease in  the  latter  year,  compared  with  the  former,  of  38,827  persons.  The 
emigrants  of  1853  were  composed  cf  128,787  men,  109,145  women,  67,634 
children,  and  10,102  infants.  The  places  to  which  these  persons  emigrated  are 
shown  below: — 

United  States,         230,885 

Australia — 

New  South  Wales 10,G73 

Victoria, 40,4G9 

South  Australia,  G,883 

Western  Australia,  ...  ...  ...  ...  9G5 

Van  Dieman's  Land,        ...  ...  ...  ...  991 

New  Zealand,       1,420 


Canada,  &c, 

East  Indies, 

Central  and  South  America, 

West  Indies, 

Cape  of  Good  Hope, 

Western  Africa, 

Mauritius,   ... 

Hongkong,  ... 

Falkland  Islands,    ... 


-fil,40l 

34,522 

928 

P33 

600 

369 

SOS 

53 

37 

1 

329,937 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 

CSf"  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 

Recorded  May  31. 

1*209.  Julian  Bernard,  Club  Chambers,  Recent-street — Improvements  in  the  manufacture 

or  production  of  boots,  shoes,  and  other  protectors  for  the  feet,  and  in  the  materials, 

machinery,  or  apparatus  employed  in  such  manufacture. 

Becorded  June  9. 

1279.  Julian  Bernard,  Club  Chambers,  Regent-street— Improvements  in  stitching  and 
sewing  machines,  and  in  machines  for  securing  and  ornamenting  parts  of  gar- 
ments aud  other  materials. 


Becorded  August  1G. 
1782.  William  C.  Forster,  64  Hatton-garden — Invention  for  the  manufacture  of  gas  for 

illuminating  and  heating  from  materials  not  hitherto  employed  for  such  purpose. 
17S8.  William  Burgess,  Newgate-street— An  improvement  in,  or  addition  to,renping  and 

mowing  machines. 

JRecorded  August  21. 
1S32.  Robert  Brisco,  Low  Mill  House,  St  Bees,  and  Peter  S.  Ilorsman,  St.  John's,  Becker- 
met,  Cumberland — Improved  machinery  for  preparing  ftax,  hemp,  and  other 
fibrous  substances  for  spinning. 

Becorded  A  ugust  30. 
1S97.  Barnet  Meyers,  25  Savage-gardens,  Tower-bill — Improvements  in  walking-stick 
guns.— (Communication.) 

Becorded  August  31. 

1906.  Eugene  Kiinig,  Paris— Improvements  in  manumotive  carriages. 

1907.  William  Campion,  Nottingham — Improvements  in  rotary  knitting  machinery. 

1908.  John  M.  Dunlop,  Manchester — Improvements  in  machinery  or  apparatus  for  pre- 

paring, cleaning,  and  cutting  india-rubber  and  gutta  percha. — (Partly  a  commu- 
nication.) 

1909.  George  Eden,  Norwood,  Surrey— Improvements  in  cooking  utensils. 

Becorded  September  I. 

1910.  Peter  A.  le  Compte  de  Fontaine  Mo."au,  4  South-steer,  Finsbury,  and  Paris— Im- 

proved soap,  to  which  he  gives  the  name  of '  Saponitoline.' — (Communication.) 

1911.  Peter  A.  lc  Compte  de  Fontaine  Moreau,  4  South-street,    Finsbury,  and  Paris — 

Certain    improvements  in  apparatus   for   retarding  aud  stopping  railway  car- 
riages.—(Communication.) 

1912.  Peter  A.  le  Compte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris — Im- 

proved process  of  manufacturing  alcohol   from  the   stem  and  ear  of  maize. — 
(Communication.) 

1913.  Marie  L.  Lindheim,  Paris— Certain  improvements  in  the  manufacture  of  bonnets 

or  caps. 

1914.  James  Danks,  Birmingham — Improvement  or  improvements  in  inkstands,  which 

improvement  or  improvements  may  also  be  applied  to  the  stoppers  of  bottles, 
the  packing  of  pistons,  and  other  like  purposes. 

Becorded  September  2. 

1915.  Joseph  Worthington,  Manchester — Improvements  in  counters  or  fittings  of  shops, 

warehouses,  and  offices,  for  arranging,  preserving,  and  exhibiting  articles  therein. 

1916.  Hezekiah  Edwards  and  James  Hodson,  Islington— Improvements  in  the  formation 

of  envelopes. 

1917.  George  Lewis,  Leicester — Improvements  in  the  construction  of  locks. 

1918.  William  Finlay,  Aylesford,  Kent — Improvements  in  machinery  for  manufacturing 

bricks  and  tiles. 

1919.  Henry  B.  Barlow,  Manchester— Improvements  in  machinery  for  cleaning  cotton 

and  other  fibrous  materials.— (Communication.) 

1920.  Nicholas  Callan,  Maynooth  College,  Kildarc — Improvements  in  certain  galvanic 

batteries. 

1921.  Pierre  A.  Decoster,  Paris — Certain  improvements  in  extracting  the  saccharine 

parts  of  the  sugar  reeds,  and  of  other  sacchariferous  substances. 

1922.  Thomas    Craddock,   Wednesbury,   Staffordshire — Certain   improvements  in  the 

steam-engine. 

1923.  Richard  D.  Kay,  Accrington — Improvements  in  machine  printing. 

1924.  Alfred  V.  Newton,  66  Chancery-lane — Improvements  in  machinery  applicable  to 

the  cutting,  dressing,  and  polishing  of  stone. — (Communication.) 

Becorded  September  4. 

1925.  Edward  A.  Cowper,  Great  George-street,   Westminster — Improvements  in  self- 

feeding  furnaces,  and  in  machinery  for  working  such  furnaces. 

1926.  John  Fish,  Livesey,  and  John  Thompson,  Witton,  near  Blackburn,  Lancashire — 

Improvements  in  the  mode  or  method  of  picking  warps. 

1928.  George  M.  Miller,  Inchicore,  Dublin  —  Improvements   in   axle-boxes,   and   parts 

working  in  connection  with  axles  of  carriages  and  other  vehicles  in  use  upon 
railways. 

1929.  John  L.  White,  Henry  Henderson,  and  James  Couper,  senior,  Glasgow— Improve- 

ments in  water-closets. 

1930.  William  Hill,  Congleton,  Cheshire— Certain  improvements  in  doubling/>r  twisting 

net  or  raw  silks. 

1931.  Ellis  Rowland  and  James  Rowland,  Manchester— Improvements  in  coupling  or 

connecting  links  for  railway  cairiages,  or  other  such  purposes. 

1932.  William  H.  Mitchel,  Brooklyn,  New  York — Improvements  in  means  for  distribut- 

ing type. 

1933.  Samuel  Mayer  and  William  Bush,  Bristol— Improvements  in  reducing  flint  and 

other  substances,  rendering  them  suitable  for  the  manufacture  of  porcelain  and 
other  earthenware  articles. 

1934.  Francis  A.  Skidmore  and  Joseph  Bolton,  Coventry— Improvements  in  the  manu- 

facture of  cast-iron  pipes. 

1935.  John  W.  Sloughgrove  and  James  H.  Wheatley,  Islington— Improvements  in  fur- 

naces and  ovens  to  promote  the  consumption  of  smoke. 

Becorded  September  5. 

1937.  William  Brownfoot,  Leeds— A  new  or  improved  instrument  or  apparatus  for  raising, 

lowering,  and  adjusting  Venetian  blinds. 

1938.  Francois  X.  A.  Fauvelle,  Paris— Certain  improvements  in  cleaning  dressing-combs. 

— (Communication.) 

1939.  Henry  Trappes,  Manchester — Invention  of  a  process  for  the  preparation  of  leather, 

to  be  used  in  the  manufacture  of  a  new  flock,  and  for  the  manufacture  of  the 
same,  to  be  used  and  applied  in  lieu  of  flock  made  from  pounded  or  ground  wool 
and  woollen  materials,  heretofore  commonly  used  in  the  manufacture  of  painted, 
printed,  and  dyed  decorating  papers,  carpets,  oil-cloths,  and  other  things;  and 
also  to  be  used  as  a  paste  or  pulp  for  the  manufacture  of  all  kinds  of  paper, 
parchment,  and  pasteboard,  of  toys,  of  ornamental  and  other  picture- frames,  of 
mouldings,  architectural  and  sculptural  ornaments,  and  other  things. — (Commu- 
nication.) 
1940-  Samuel  Stocker,  Brighton— Invention  of  certain  coverings  for  various  parts  of  the 
human  body,  with  a  view  to  the  preservation  of  health. 

1941.  William  Barnes,  2  Royal  Exchange-buildings — Improvements  in  fastening  rails  of 

railways. 

1942.  John  H.  Pape,  Paris— Improvements  in  wind  musical  instruments. 

1943.  Isaac  P.  Trimble,  New  York  —  Improvements  in  regulating  the  temperature  in 

conservatories  and  other  apartments,  or  in  ventilating  the  same. 

1944.  John  H.  Pape,  Paris — Improvements  in  pianofortes. 

Becorded  September  G. 

1945.  James  Eden,  Lytham,  Lancashire — Improvements  in  apparatus  for  drying  fabrics. 

1947.  Joseph  Westwood,  and  Robert  Baillie,  both  of  Poplar— A  method  of  protecting  iron 

ships  and  vessels  from  corrosion,  and  animal  and  vegetable  matters. 

1948.  William  Newbould,  Derby— Improvements  in  the  manufacture  of  busks  for  stays. 
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Recorded  Srpt&nher  7- 

1949.  Edmnnd  Calvert,  Walton-le-Dale,  Lancashire,  and  "William  Mitchell,  same  place- 
Certain  improvements  in  looms  for  -weaving, 

1950.  George  P.  "Wheeler,  4  Belle vue-pl ace,  Cleveland-street,  Mile-end-road,  and  Samuel 
Bromhead,  38  Holford-square,  Pentonville— Invention  for  the  production  of  new 
fibrous  materials,  capable  of  and  suited  for  the  manufacturing  of  string,  rope, 
matting,  and  various  fabrics,  with  or  without  the  combination  of  cotton,  wool,  or 
flax,  or  for  pulp  for  the  manufacturing  of  paper,  papier-mache,  millboard,  &c. 

1951.  Paul  A.  Garnaud,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  certain 
gazogene  apparatus  used  for  the  production  of  aerated  liquids. 

1952.  William  Johnson,  47  Lincolu's-inn-fields,  and  Glasgow— Improvements  in  coating 
iron  and  steel  wire  with  other  metals  or  alloys. — (Communication  from  Alexandre 
D.  E.  Boucher  and  Adrien  Muller.) 

1953.  Henry  Lund,  Temple — Improvements  in  propelling  and  steering  vessels,  and  in  the 
steam  engine  applied  to  these  purposes. 

1954.  Robert  Adams,  King  Williani-street— Improvements  in  breech-loading  fire-arms.— 
(Communication.) 

Recorded  September  8. 

1955.  John  T.  Manifold  and  Charles  S.  Lowndes,  both  of  Liverpool— Improvements  in 
windlass  fittings. 

1956.  James  Bums,  Manchester— Improvements  in  ventilating  ships. 
1057.  John  Youil.  Burtou-upon-Trent — Improvements  in  the  mode  or  method  of  ferment- 
ing liquors,  and  in  the  machinery  or  apparatus  employed  therein. 

195S.  John  Jones,  Sheffield — Improvements  in  metal  dinner  and  dessert  forks. 

1902.  Robert  Macallister,  Glasgow— Improvement  in  fitting  or  applying  screw-propellers 

to  ships  and!vessels. 
1963.  "William  P.  Sharp  and  William  Wield,  both  of  Manchester— Improvements  in  the 

production  of  raw  and  thrown  silk,  aad  in  machinery  and  apparatus  to  be  used 

for  the  purpose. 
1964-  Edwin  Travis,  Oldham — Improvements  in  apparatus  for  measuring  water  and 

other  fluids. 

1965.  James  Atberton.  Preston,  John  Kinlock,  same  place,  aud  John  Swainson,  jun., 
same  place— Improvements  in  machinery  or  apparatus  for  sizeing  or  dressing 
yarns  or  threads. 

1966.  Julian  Bernard.  Club  Chambers,  Regent-street— Improvements  in  the  manufacture 
of  boots  and  shoes,  or  other  coverings  for  the  feet. 

1968.  Benjamin  Hustwayte,  Hockley -street,  Homerton— Improved  construction  of  metal 
roofing. 

1969.  Henry  R.  Ramsbotham,  Bradford,  and  William  Brown,  same  place— Improve- 
ments in  preparing  to  be  spun  wool,  cotton,  hair,  tow,  and  other  fibrous  ma- 
terials. 

Recorded.  September  9. 

1970.  AchOle  GuyardiD,  Paris,  and  16  Castle-street,  Holhorn— Invention  for  the  use  of  a 
certain  fibrous  matter  for  the  manufacture  of  paper  and  pasteboard. 

1971.  Juhn  W.  Hackwortb,  Priestgate  Engine  Works,  Darlington— Improvements  in 
steam  engines,  and  in  gearing  connected  therewith. 

1972.  William  Bowler,  Southwark  Bridge-road — Improvements  in  hats  and  other  cover- 
ings for  the  head. 

1973.  Thomas  Hodson,  Manchester — Certain  improvements  in  machinery  or  apparatus 
for  doubling  yarn  or  thread. 

\.   1974.  Thomas  Clowes,  Beverley,  Yorkshire — Improvements  in  muzzles  for  horses,  or 
apparatus  to  prevent  horses  from  biting  or  sucking  their  cribs  or  mangers. 

Recorded  September  11. 

Peter  R.  Jackson,  Salford,  Lancashire  —  Improvements  in  the  manufacture  of 
wheels. 

John  Rigby,  Dublin — Improvements  in  fire-arms  and  guns,  and  in  waddings  to  be 
used  therewith. 

Edward  Palmer,  Southampton — Improvements  in  propelling  vessels. 

John  Norton,  Cork — Improvements  in  the  manufacture  of  ropes,  bauds,  and  cordage. 

James  Worrall.  jun.,  Salford,  Lancashire — Improvements  in  the  method  of  treat- 
ing and  printing  such  fustian  goods  or  fabrics  as  are  called  "  cords"  and  "  thick- 
sets," or  *  velveteens." 

Samuel  Szontagb,  Paris,  and  4  Trafalgar-square  —  Improvements  in  sewing- 
machines. 

John  C.  Pumelle,  Tachbrook- street,  Pimlico — Improvements  in  obtaining  and 
applying  motive  power. 

Recorded  September  12. 

Martin  Eilling,  Birmingham — Improvements  in  manufacturing  and  ornamenting 
castors  for  furniture. 

Edward  Gillman,  Twickenham — Invention  for  obtaining  filaments  from  certain 
vegetable  substances,  and  applying  the  same  to  various  manufacturing  purposes. 

Charles  W.  Forbes,  Bartley,  Hants — An  improved  rest  for  fire-arms. 

Edmund  Morewood  and  George  Rodgers,  Enfield— Improvements  in  baths  or  re- 
ceptacles for  melting  and  containing  certain  metals  for  the  purpose  of  coating 
other  metals. 

Joseph  Williams,  Liverpool— Improvements  in  propellers. 


1975. 

1976. 

1977. 
1    it 

1979. 

1380. 
1381. 

1982. 

19S3. 

■' 
1986. 

1987. 

Recorded  September  13. 
1988.  William  Nash  and  John  Jewell,  Islington— Improvements  in  window  sashes  and 

frames. 
19S0.  William  M.  Campbell,  Glasgow— Improvements  in  furnaces  or  fire-places,  and  in 

the  prevention  of  smoke. 

1990.  Auguste  E.  L.  Bellford,  16  Castle- street,  Holborn— Improvements  in  electro-mag- 

netic clocks.— (Communication.; 

1991.  John  Brookes,  Birmingham— A  new  or  improved  waistcoat. 

1992.  Anguish  H.  A.  Durant,  Tong  Castle,  Salop — A  new  or  improved  axle  and  axle-box, 

to  be  called  the  anateiros  or  antifriction  axle,  which  said  axle  and  axle-box  may 
be  used  for  wheel-carriages,  and  for  a  shaft  or  axle  and  bearing  for  machinery 
in  general. 

1993.  Joseph  Betteley,  Liverpool — Improvements  in  giving  elasticity  to  ships'  standing 

rigging. 

1994.  Henry  Crosley,  Camberwelt-grove  —  Improvements  in  the  manufacture  of  paper, 

millboard,  and  felt,  from  materials  not  hitherto  so  used. 

Recorded  September  14. 

1995.  John  Hossack,  Manchester — Improvements  in  machinery  or  apparatus  for  measur- 

ing the  flow  of  water,  or  other  liquids  and  fluids. 

1996.  Charles  F.  Stansbury,  17  Cornhill — Improved  machinery  for  making   screws. — 

.iinjnication.) 
1998-  Charles  F.  Stansbury,  17  Cornhill — Improvements  in  punches  and  dies. — (Com- 
monicatioiL,) 

1999.  Alfred  Wilson  and  George  Wilson,  Nottingham— Improvements  in  knitting  ma- 

chinery. 

2000.  Robert  Adams,  King  William-street-  Improvements  in  machinery  for  boring  and 

rifling  the  barrels  of  fire-arms. 

illiam  B.  Hayes,  Manchester— Certain  improvements  in  looms  tor  weaving. 


2002.  Julian  Bernard,  Club  Chambers,  Regent-street— Improvements  in  the  manufacture 

of  boots  and  shoes  or  other  coverings  for  the  feet. 

2003.  Thomas  Purdon,  Hull— Improvements  in  safety  lamps. 

2004.  Robert  Rawlinson,  Westminster— Improvements  in  valves  or  adjustable  thorough- 

fares. 

2005.  George  F.  Evans,  Hanover-lodge,  Kew-bridge,  and  John  Evans,  Horse  ferry-road, 

Middlesex— Improved  apparatus  to  he  used  in  the  distillation  of  coal  and  other 
bituminous  or  resinous  substances. 

Recorded  September  15. 

2006.  Felix  Fonteneau,  Paris,  and  4  South-street,  Finshnry — An  improved  mode  of  pre- 

venting mud  from  touching  or  adhering  to  carriages. 

2007.  John  W.  Perkins,  Poplar- terrace,  High-street,  Poplar— Improvements  in  purifying 

gas,  the  residuum  arising  from  which  forms  a  new  artificial  manure. 
200S.  Andrew  Barclay,  Kilmarnock — Improvements  in  refracting  and  reflecting  tele- 
scopes. 

Recorded  September  16. 

2009.  Samuel  Collins,  Birmingham — A  new  or  improved  castor  for  furniture. 

2010.  Joseph  Harrison,  John  Oddie,  John  Eaves,  and  Henry  Graham,  all  of  Blackburn — 

Improvements  applicable  to  machines  for  warping,  sizeing,  or  otherwise  pre- 
paring yarns  or  threads  for  weaving. 

Recorded  September  18. 

2011.  William  Simpson,  Birmingham— An  improvement  or  improvements  in  beams  or 

girders  for  bridges  and  other  structures. 

2012.  John  Ashworth,  Bristol — Certain  improvements  in  sizeing  and  stiffening  textile 

materials  or  fabrics. 

2013.  Nathan  Thompson,  jun.,  New  York— Improvements  in  life-preserving  seats. 
2ul4.  George  Thorne  and  Samuel  Lemon,  Fore-street — Improvements  in  facia-boards, 

sign-boards,  or  name-boards. 

2015.  William  E.  Newton,  66  Chancery-lane— Improvements  in  tuning  keys  for  piano- 

fortes, and  other  stringed  musical  instruments.— {Communication.) 

2016.  Oscar  D.  Smal,  Huy — A  new  system  of  oven  for  metals. 

2017.  Samuel  Crabtree,  Bradford— Improvements  in  machinery  for  combing  wool,  hair, 

and  other  fibrous  substances. 
201S.  Thomas  Lewis  and  Abraham  Bartle,  Birmingham— Improvements  in  apparatus  for 
purifying  water. 

Recorded  September  19. 

2019.  William  H.  Dawes,  Handsworth,  Stafford — An  improvement  in  the  manufacture  of 

iron. 

2020.  George  Piercy  and  George  Collins,  2S  Judd-place  West,  New-road — Improved  ap- 

paratus for  heating  and  supplying  heated  liquids  to  baths,  useful  also  for  sup- 
plying heated  liquids  for  other  purposes. 

2021.  John  Cunningham,  Beith — Improvements  in  the  preparation  or  production  of  print- 

ing surfaces. 

2022.  Joseph  Porter,  Manchester — Improvements  in  machinery  for  cutting,  punching, 

forgiug,  and  forming  nuts,  bolts,  screws,  aud  various  other  articles  in  metal. 

Recorded  September  20. 

2023.  James  Kershaw,  Bury— Improvements  in  looms  for  weaving. 

2025.  William  Gee,  Birmingham — An  improvement  or  improvements  in  the  manufacture 

of  braces  used  for  boring,  driving  screws,  and  other  such  like  purposes. 
2023.  Martin  Billing  and  Walter  Gr.  Whitehead,  Birmingham — A  new  or  improved 

waterproof  paper. 
2027.  James  Robinson,  Iiuddersfield — Improvements  in  apparatus  for  generating  steam 

and  gas,  and  consuming  smoke. 
202S."  William  Garnett,  Low  Moor,  near  Clitheroe — Improvements  in  and  applicable  to 

machines  for  warping  and  sizeing  yarns  or  warps. 

2029.  Victor  A.  Pierret,  Paris,  and  Old  Comp ton-street,  Soho — Improvements  in  watches 

and  clocks. 

2030.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  ovens  or 

furnaces  for  melting  or  manufacturing  glass. — (Communication.) 

2031.  Jean  B.  E.  Savory  and  Jules  F.  Hazard,  Paris,  aud  4  South-street,  Finsbury — Im- 

provements in  pumps. 

2032.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — Certain  improvements  in  ma- 

chines for  drilling  stone. — (Communication.) 

2033.  Auguste  E.  L.  Bellford,  Castle-street,  Holborn — Certain  improvements  in  machinery 

for  washing  paper  stock. — (Communication.) 

2034.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — A  new  and  improved  governor 

for  engines  and  machinery. — (Communication  J 

2035.  Auguste  E.  L.  Bellford,  Castle-street,  Holborn— Certain  improvements  in  sewing 

machines. — (Communication.) 

2036.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — A  new  mathematical  instrument, 

to  he  termed  the  *' horometer,"  for  the  purpose  of  solving  problems  in  plane  and 
spherical  trigonometry,  one  feature  of  which  invention  is  or  may  be  applicable  to 
the  construction  of  other  mathematical  instruments. — (Communication.) 

Recorded  September  21. 

2037.  Henry  Hudson,  South  Shields — Improvements  in  the  manufacture  of  vessels  for 

measuring  fluids. 

2038.  William  P.  Sharp  and  William  Weild,  Manchester — Improvements  in  machinery 

for  winding,  cleaning,  doubling,  spinning,  and  throwiug  of  silk. 

2039.  Jean  A.  Passet,  Paris — Improved  machinery  or  apparatus  for  pressing  or  calender- 

ing fabrics. 

2040.  Matthew  Moneyment,  63  Lamb's  Conduit-street,  Holborn— Improvements  in  hat, 

bonnet,  and  other  boxes. 

2041.  William  Hodson,  Kingston-square,  Hull— Improvements  in  apparatus  for  the  ma- 

nufacture of  bricks,  tiles,  and  other  articles  from  plastic  materials. 

Recorded  September  22. 

2042.  William  Crofts,  Derby-terrace,  Nottingham-park—  Improvements  in  the  manufac- 

ture of  fringes,  and  other  plain  and  ornamental  fabrics. 

2043.  James  E.  A.  Gwynne,  Essex-wharf,  Essex-street,  Strand — Improvements  in  ma- 

chinery for  lifting,  forcing,  and  exhausting, 

2044.  John  H.  Johnson,  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  machinery 

or  apparatus  for  manufacturing  cards  employed  in  the  preparation  of  fibrous 
materials. — (Communication.) 

2045.  Henry  Holland,  Birmingham — Improvements  in  the  manufacture  of  umbrellas  and 

parasols. 

2046.  Thomas  Lawrence,  Birmingham — Improvements  in  machinery  or  apparatus  to  be 

employed  lor  the  purpose  of  sbapiug  and  finishing  certain  parts  of  bayonets. 
2017.  Peter  Spence,  Pendleton— Improvements  in  obtaining  sulphur  from  iron  pyrites 
and  other  substances  containing  sulphur. 

2048.  George  Collier,  Halifax,  and  Samuel  Thornton,  Rochdale — Improvements  in  looms 

lor  weaving. 

2049.  William  J.  Brown,  Bristol— I mprovem en ts  in  a  composition  or  combination  of  ma- 

terials to  be  used  for  sizeing  yarns  and  other  articles. 
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Recorded  September  23. 
2050.  Thomas  Garnett,  Liverpool—  Improvements  in  steam  engine  and  other  governors. 
2U51.  Pietro  Feloj,  163  Fleet-street— Improvements  in  the  manufacture  or  construction  of 
a  knife  and  fork. 

2052.  Thomas  Banks,  Derby,  and  Henry  Banks,  Wed nesbury— Improvements  in  appa- 

ratus for  retarding  and  stopping  railway  trains. 

2053.  Samuel  E.  Hoskins,  M.D.,  F.R.S.,  Guernsey— An  improvement  in  the  manufacture 

of  paper. 

2054.  John  H.  Johnson,  47  Lincoln's-inn-fields.  and  Glasgow— Improvements    in    the 

generation  of  steam.— (Communication.) 

2055.  Robert  Pinkney,  26  Long-acre— Improvements  in  stoppers,  corks, or  valvular  appa- 

ratus for  bottles  or  receptacles  for  liquids,  and  in  the  machinery  or  apparatus  em- 
ployed for  making  the  same. 

2056.  George  M'Naught,  Glasgow— Improvements  in  saddletrees. 

2u57.  George  Dame,  Marseilles,  and  16  Castle-street,  Holbom— Certain  improvements  in 

gas-burners. 
2058.  Henry  A.  Genetreau,  Paris,  and  16  Castle-street,  Holbom— Au  improved  system  of 

carriage-shafts,  poles,  or  beams. 

Recorded  September  25. 

205D.  William  Marshall,  Birmingham— An  improvement  or  improvements  in  metallic 

wheels  for  railway  and  other  purposes. 
20G0.  Robert  M'Connell,  Glasgow— Improvements  in  locks. 
20G1.  Philip  J.  Chahot,  Spitalfields — Improvements  in  supplying  air  to  furnaces. 

2062.  Henry  II.  Bigg,  Liecester-square — Improved  apparatus  for  curing  deformities  of 

the  human  frame. 

2063.  Henry  C.  C.  de  Ruolz  and  Anselme  L.  M.  de  Fontenay,  Paris— Improvements  in 

the  treatment  of  certain  metals  for  procuring  an  improved  metallic  alloy. 

2064.  William  P.  Surgey,  Hackney — Improvements  in  cigars,  cigarettes,  and  cheroots. 

Recorded  September  26. 

2065.  Joshua  3.  nalsey,  4  Norfolk-street,  Strand— An  improved  machine  or  apparatus 

for  crushing  and  pulverizing  ores,  and  for  separating  the  gold  therefrom  by 
amalgamation. 

2066.  Louis  Cornides,  4  Trafalgar- square— A  new  mode  of  manufacturing  a  transparent 

medium,  plain,  printed,  and  coloured,  of  gelatine  in  combination  with  other  sub- 
stances. 

2007.  Joseph  Boulton,  1  Coppice-row,  Clerkenwell— Improvements  in  dry  gas  meters. 

20G8.  George  Spencer,  3  Alpha-road,  New-cross,  Deptford — Improvements  in  the  external 
coverings  of  roofs  and  walls  of  buildings  and  sheds,  and  in  the  windows  of  such 
buildings  and  sheds. 

2069.  William  F.  Sadler,  96  Tooley-street,  Sou thwark— Invention  of  a  machine  or  appa- 

ratus for  using  up  all  the  smoke  of  furnaces  and  other  fireplaces. 

2070.  Thomas  Clayton,  Oldham,  and  Robert  Harrop,  near  Oldham— Improvements  in 

ornamenting  wood,  and  in  the  machinery  or  apparatus  connected  therewith. 

2071.  The  Hon.  James  Sinclair,  commonly  called  Lord  Berriedale,  17  Hill-street— Im- 

provements in  treating,  cleansing,  and  ornamenting  paper  and  other  surfaces. 

Recorded  September  27. 

2073.  John  S.  Holland,  Woolwich — Improvements  in  large  and  small  fire-arras,  and  in  the 

preparation  of  their  charges. 

2074.  William  K.  M'Minn,  34  Robert-street  North,  Liverpool — Invention  for  letting  go 

and  heaving  up  ships'  anchors,  which  he  calls  a  double-acting  anchor  purchase. 

2075.  Charles  Barraclough,  Halifax— Improvements  in  machinery  or  apparatus  for  the 

manufacture  of  clog  soles  and  patten  soles  by  power. 

2076.  Jonathan  Edge,  Bolton-le-Moors,  Lancashire — Improvements  in  pistons. 

2077.  Juhn  Chambers.  Manchester— Improvements  in  washing  fabrics,  and  in  machinery 

employed  therein. 

2078.  Robert  Hoyle,  Whitehead-bridge,  Bury — Improvements  in  preventing  incrustation 

in  steam  boilers. 

2079.  Robert  Renfrew,  Glasgow— Improvements  in  bobbins. 

Recorded  September  26. 

2080.  Frederick  Clark,  King-street,  Westminster— An  improved  spindle  and  bush  for 

doors,  knobs,  and  other  similar  uses. 

2081.  Aretas  Y.  Crosse,  Bluckheath — Improvements  in  the  manufacture  of  buttons. 

2082.  John  Rogerson  and  James  Brimelow,  Bolton— Improvements  in  certain  parts  of 

steam  engines. 

2083.  James  Simpson,  Rochdale —An  improvement  in  the  manufacture  of  printer's 

blankets. 

2084.  Alfred  V.  Newton,  GG  Chancery-lane — An  improvement  in  the  rigging  of  sailing 

vessels. — (Communication.) 

2055.  William  Hutchinson,  aud  William  Barlow,  both  of  Salford— Improvements  in 

steam  boilers. 

2056.  William  B.  Johnson,  Manchester— Improvements  in  lamps  and  other  apparatus 

used  for  illumination. 

2057.  George  Crux,  Manchester — Improvements  in  the  production  of  bonnets,  children's 

hats,  and  similar  coverings  for  the  head, 

2058.  John  Woodward,  Barnet,  Hertfordshire — Invention  of  certain  apparatus  for  stop- 

ping shot  and  other  holes  in  ships  and  vessels. 

2059.  Charles  W.  Lancaster,  New  Bond-street — Improvements  in  fire-arms,  and  in  cart- 

ridges to  be  used  therewith. 

2090.  Moses  Poole,   Avenue-road,  Regent's-park — Improvements  in  cylinder  paper  ma- 

chines.— (Communication.) 

2091.  Louis  BL>er,  Elbeuf,  France,  and  16  Castle-street,  Holbom — Certain  improvements 

in  machinery  for  shearing  piled  terry  or  raised  fabrics. 

Recorded  September  29. 
0OD2.  Thomas  F.  Griffiths,  Birmingham — An  improvement  or  improvements  in  lamps. 

2093.  Thomas  Mohan,  Aclint.  Louth— An  improved  chnrn. 

2094.  Walter  Sneath,  Derby-road,  Nottingham— An  improvement  in  sewing  machines. 

2095.  John  N.  Gamewell,  South  Carolina,  U.S. — Improvements  in  instruments  for  reliev- 

ing the  wires  of  the  electric  telegraph  of  atmospheric  electricity, 

2096.  John   Henry  Johnson,  47  Lincoln's-inn-fields.  and  Glasgow  —  Improvements  in 

machinery  for  removing  the  points  from  the  hairs  of  rabbit  aud  other  skins  em- 
ployed in  the  manufacture  of  hats  and  similar  articles. — (Communication  from 
Paul  Desire1,  Chaumont.) 

Recorded  September  30. 

209S,  James  Bradbury  and  John  Bradbury,  Denton,  Lancashire— Improvements  in  ma- 
chinery or  apparatus  for  manufacturing  or  producing  piled  goods  or  fabrics. 

2100.  Gemis  Filhon,  Paris— Improvements  in  glass  chimneys  for  gas-burners  and  lamps. 

2102.  Arthur  Boyle,  Birmingham  — Improvements  in  making  umbrella  and  parasol 
stretchers. 

2104.  George  F.  Wilson,  Belmont,  Vanxhall,  and  George  Payne,  same  place— Improve- 
ments in  the  manufacture  and  application  of  rosin-oil. 


Recorded  October  2. 
Thomas  Gray.  60  St.  Clement's-lane,  Strand— Invention  of  a  new  and  improved 

method  of  preparing  and  bleaching  raw  and  fabricated  fibrous  substances,  now 

used  in  the  manufacture  of  paper,  or  which  are  applicable  to  be  used  in  such 

manufacture. 
AVilliam  W.  Cook,  Rumforth,  near  Bolton— An  improved  method  of  weaving  or 

manufacturing  woven  fabrics  suitable  for  petticoating  or  similar  purposes,  where 

thick  and  thin  parts  of  the  same  fabric  are  required. 
William  Partington,  Bonhill,  Dumbartonshire— Improvements  in  bleaching. 
Charles  B.  Hare,  Bristol— An  improved  mode  of  manufacturing  printing  blocks. 
John  Penn,  Greenwich— An  improvement  in  the  bearings  and  bushes  for  the  shafts 

of  screw  and  submerged  propellers. 
John  Stephens,  of  the  Temple— Improvements  in  apparatus  for  supplying  purified 

air  to  rooms  and  buildings. 

Recorded  October  3. 

John  Jeyes,  Northampton— An  improvement  in  the  manufacture  of  paper  threads 
and  yarns. 

William  E.  Newton,  66  Chancery-lane— Improvements  in  the  construction  of  locks. 
— (Communication.) 

Christopher  Nickels,  Albany-mad,  Surrey,  and  James  Hobson,  Leicester— Im- 
provements in  apparatus  used  when  weaving  piled  fabrics  by  the  aid  of  wires. 

Thomas  Cooper,  Isle  of  Wight— An  improvement  in  the  manufacture  and  in  the 
mode  of  joining  earthen  pipes. 

Recorded  October  11. 

2173.  Pierre  E.  Proust,  Orleans,  France,  and  16  Castle-street,  Holbom— Invention  of  a 

new  system  of  apparatus  for  greasing  or  lubricating  axles  and  other  rotating 
portions  of  carriages  and  of  machinery. 

2174.  Jean  F.  J.  A.  Boullet,  La  Chapelle  St.  Denis,  near  Paris,  and  16  Castle-street,  Hol- 

bom—Improvements  in  the  manufacture  of  steel. 
Recorded  October  14. 

2196.  Anthony  Bernhard  Baron  von  Rathen,  Wells-street— Improvements  in  bakers'  and 
confectioners'  ovens,  and  in  furnaces  or  fireplaces  connected  therewith;  parts  of 
which  improvements  are  applicable  also  to  other  ovens,  furnaces,  and  stoves. 


2110. 
2112. 
2114. 


2120. 
2122. 
2124. 
2126. 


(IST"  Infoi-mation  as  to  any  nf  these  applications,  and  their  progress,  may  be  had  on  appli- 
cation to  the  Editor  of  this  Journal. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 


July  19th,  3618 
20th,  3619 
21st,  3620 
22d,  3621 
25th,  3622 
28th,  3623 
Aug.  1st,  3624 
3d,  3625 
Sept.   1st,  3632 

2d,   3633 

7  th,  3634    A 


11th,  3635 

12th,  3636 

15th,  3637 

"      3638 

25th,  3639 
26th,  3G40 
29th,  3641 
"  3642 
30th,  3643 
Oct.  4th,  3G44 
5th,  3G45 


Registered  from  July  19£/i  to  October  5th,  1854. 

A.  Grant,  Brothers,  Wood-street — "  Belt-clasp." 

G.  Graham,  Leeds — "  Washing-machine." 

J.  J.  Bennett,  Dover  —  '"  Sewer-centering." 

J.  J.  Gait,  Portsmouth — "  Sea-chest." 

J.  Sinclair,  Liverpool — "  Railway  information." 

J.  Voile,  Manchester — "Telegraph-pipe." 

E.  Kestertou,  Long-acre — "  Araempton  sociable." 

J.  Mogg  &  Co.,  Redditch — "  Needle-wrapper." 

J.  Holmes  and  W.  Peplow,  Manchester — "An  elastic  gore,  to  be  in 

sorted  in  and  form  part  of  the  front  of  a  boot.'' 
A.  Clapshaw,  3  Upper  Fountain-place,  City-road — "  Self-acting  cncKCt 

stumps." 

Soyer,  8  Great  Russell-street,  Covent-garden— "Baking  stewmg- 

pan." 

H.  Rawson,  Leicester — "  Water  guage  for  steam  boilers." 
H.  N.  Taylor,  Birmingham—"  Portable  label-case  and  damper." 
E.  J.  W.  Seagrove,  22  and  23  Hard,  Portsea — "  Naval  chest." 
Knight  &  Co.,  Foster-lane,  Chcapside — "Improved  stereoscope  cos- 

morama  lens." 
C.  H.  Wagner,  Birmingham—"  Regulating-pen. 
Rogers  and  Whateley,  Birmingham — "Button." 
J.  E.  Smith,  Wood-street— "Shirt." 
H.  Marshall,  Northampton— ■'  Walking-boot." 
L.  Cohen,  Birmingham — "Walking-stick." 
H.  Rogers,  Upper  Thames- street— "  Sewer-trap." 
H.  Carson,  Warmiuster — "  Wheel-roller." 


July  7th, 

590 

C. 

17th, 

691 

G. 

" 

692 

11 

Aug.  31st, 

696 

J. 

Sept.  9th, 

697 

11 

12  th, 

698 

(i. 

18th, 

599 

J. 

19th, 

600 

(i. 

21st, 

601 

J. 

23d, 

602 

F. 

" 

603 

U. 

29th, 

604 

J. 

30th, 

605 

0. 

Oct.  4th, 

U06 

J. 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 
Provisionally  Registered. 
J.  Recordon,  Regent's-park — "  Square  and  cubic-root  extractor.' 
G.  Bussey,  High  Holhorn — "Gun-case." 
,  Brown,  Sonthwark— "  Chair  aud  couch  bedstead." 
Classon,  Dublin — "  Urinal." 
.  Marshall,  Northampton— "Walking-boot." 
Wharton,  Chesterfield — "  Smoke-consumer." 
Anstey,  Coventry — "  Watch-dial." 
I.  Walker,  White  Lion-street—"  Subanriga  carriage." 
Victor,  Wadebridge— "  Closet  receptacle." 
Palling,  Lambeth— "Book-edging." 
Wheeler,  Nottingham — "  Gas-stove." 
Relte,  Whitechapel — "  Gum-vase." 
Davis,  O xfo rd -street—  "  Railway  grooved  lathe." 
R.  Cooper,  Manchester — "Sketching-stool." 
.  Williams,  New  North-road — "Button-fastener." 
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TO  READERS  AND  CORRESPONDENTS. 

Main's  Marine  Engines.— Mr.  Thomas  Taylor  writes  to  inform  us,  that  he  does  not 
consider  Mr.  Main's  Screw  Engines  by  any  means  original;  adding  further,  that  the 
essential  features  of  the  proposed  plan  were  derived  from  his,  Mr.  Taylor's,  ideas. 

Jameson.— We  should  have  much  pleasure  in  affording  him  assistance  in  the  way  he 
wishes;  but  without  knowing  the  precise  state  of  his  education,  we  are  at  a  loss  how  to 
advise. 

A  Subscriber.— We  cannot  recommend  him  any  work  of  the  kind,  for  the  6imple 
reason,  that  there  is  nothing  of  the  kind  in  existence.  We  hope,  however,  to  be  able  to 
place  something  of  the  sort  before  him  shortly. 

The  Rev.  G.  G.—We  very  much  fear  that  the  views  upon  which  his  scheme  is  founded 
are  fallacious. 

A.  R.,  London.— The  engines  have  been  provisionally  protected,  but  the  patent  has  not 
as  yet  been  sealed. 

S.  G.  M.— The  papers  issued  by  the  Institute  of  Civil  Engineers  are  only  supplied  to 
members  of  the  Institute,  and  cannot  be  purchased. 
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THE  ROYAL  SOCIETY. 

IKE  most  other  great  things 
zS  and  good  things,  the  origin 
of  the  Boyal  Society  is  in- 
volved in  obscurity.  Al- 
though we  can  point  to 
the  time  when  it  was  not,  and  see 
it  fully  established,  we  cannot  say 
how  or  where  it  originated — how  the 
first  thought  of  associating  together 
for  scientific  amusement  was  disse- 
minated, until  a  little  knot  of  men,  in 
advance  of  their  time,  formed  them- 
selves into  a  club,  or  society,  holding  regular  meetings.  We  know  such 
a  society  was  fully  established  as  early  as  1660.  Dr.  Wallis,  who  wrote 
in  1796-7,  thinks  that  one  Theodore  Haak,  a  German  of  the  Palatinate, 
and  then  resident  in  London,  gave  the  first  occasion,  and  first  suggested 
those  meetings.  These  little  assemblies  seem  to  have  been  originally 
held  at  Dr.  Goddard's  lodgings  in  Wood  Street,  and  to  have  comprised 
some  members  of  the  University  of  Oxford,  who  afterwards  separated 
themselves  from  the  London  party,  and  commenced  proceedings  at  Ox- 
ford. Among  these  latter  gentlemen,  it  is  worthy  of  remembrance,  to 
the  honour  of  Sir  William  Petty,  one  of  the  founders  of  the  illustrious 
Lansdowne  family,  that  he  was  one,  and  that  the  party  usually  met  at 
his  lodgings  in  an  apothecary's  house,  the  lodgings  having  been  expressly 
selected  by  Sir  William  (then  Dr.  Petty),  "  because  of  the  convenience  of 
inspecting  drugs  and  the  like,  as  there  was  occasion." 

At  even  an  earlier  period  than  this,  there  were  several  other  meetings 
got  up  for  similar  purposes,  each  distinguished  by  a  peculiar  name.  One 
was  called  "  Minerva's  Museum,"  for  which  Charles  the  First  granted  his 
license.  Evelyn's  "  Philosophic- Mathematic  College,"  proposed  in  1650, 
was  another  of  them ;  and  it  is  characteristic,  that  care  was  taken  that 
the  fashionable  arts  of  fencing  and  dancing  should  go  hand  in  hand  with 
the  severer  studies  of  mathematics  and  astronomy.  The  Royal  Society 
had  also  its  distinctive  name.  Robert  Boyle  refers  to  it,  before  its  in- 
corporation, as  the  "  Invisible  College,"  or,  as  they  term  themselves, 
"  The  Philosophical  College."  We  may  smile  at  these  conceits,  but  no 
doubt  it  was  difficult  to  fix  a  name  which  should  be  descriptive  of  its 
purposes,  when  its  purposes  were  so  extended  as  they  were  at  first,  and 
when  it  is  remembered  that  the  society  was  the  first  institution  for 
investigating  into  science,  out  of  Italy,  established  in  England.  De- 
signed to  promote  the  diligence  of  persons  studiously  inquisitive,  it 
attempted  the  realization  of  Bacon's  dream.  This  great  man  said,  as 
proudly  and  well  as  prophetically,  "  I  have  done  enough,  if  I  have  con- 
structed the  machine  itself  and  the  fabric,  though  I  may  not  have  em- 
ployed or  moved  it."  He  died  just  thirty-six  years  before  the  Royal 
Society  was  incorporated,  and  the  high  opinion  of  him  entertained  by  its 
early  founders  does  them  infinite  honour.  The  first  regular  meetings 
appear  to  have  been  held  in  Gresham  College,  then  standing  on  the 
site  of  the  late  Excise  Office  in  Broad  Street.  The  first  minute-book  of 
the  meetings  is  extant,  and  now  in  the  society's  possession.  By  it,  it 
appears  that  on  the  28th  of  November,  1660,  the  following  gentlemen 
met  "  at  Gresham  Colledge  to  heare  Mr.  Wren's  lecture,  viz. :— The  Lord 
Brounker,  Mr.  Boyle,  Mr.  Bruce,  Sir  Robert  Moray,  Sir  Paul  Neile, 
Dr.  Wilkins,  Dr.  Goddard,  Dr.  Petty,  Mr.  Ball,  Mr.  Rook,  and  Mr.  Hill." 
Dr.  Ward  was  also  a  member  at  this  time ;  and  we  must  not  forget  that 
Sir  Kenelm  Digby,  and  Cowley  the  poet,  were  also  among  the  earlier 
members,  a3  were  also  Mr.  Ashmole,  Evelyn,  and  Mr.  Oldenburg.  Many 
of  the  members  were  physicians,  and  stimulated,  as  this  particular  pro- 
fession had  then  ju3t  been,  by  the  great  discovery  made  by  Harvey,  it  is 

very  natural  to  find  it  enrolling  itself  among  the  laborious  students  of 
No.  80.— Vol.  VII. 


nature.  Locke  joined  it  a  few  years  after  its  incorporation.  Well  might 
Cowley  notice,  in  his  Ode  to  the  Society,  that — 

"  Though  learning  has  whole  armies  at  command, 
Quarter'd  about  in  ev'ry  land, 
A  better  troop  sho  ne'er  together  drew." 

Nor  were  the  honours  of  fellowship  confined  to  the  influential  in  rank  or 
purse,  for  we  learn  that  a  Mr.  Graunt,  a  shopkeeper,  was  recommended 
by  the  king  for  election  ;  and  Dr.  Sprat  informs  us  that  his  Majesty  gave 
this  particular  charge  to  the  society,  that  if  they  found  any  more  such 
tradesmen,  "  they  should  be  sure  to  admit  them  all,  without  any  more 
ado." 

"  So  virtuous  and  so  noble  a  design,"  as  Cowley  says,  and  "  so  human 
for  its  use,"  has  been  instrumental  in  doing  still  more  than  this ;  and, 
possibly,  to  its  institution  we  owe  many  of  the  treasures  of  science  we 
possess  in  the  present  day. 

It  cannot  be  doubted,  however,  that  many  things  were  done  and  talked 
about  at  the  earlier  meetings,  which  to  our  present  knowledge  must  seem 
foolish.  Thus  a  paper  was  sent  in  by  the  president,  entitled,  "  A  Bela- 
tion  concerning  Barnacles"  in  which  he  declares  that,  when  he  was  in  the 
western  islands  of  Scotland,  he  saw  multitudes  of  little  shells  adhering 
to  trees,  having  within  them  little  birds  perfectly  shaped.  He  opened 
several  of  their  shells,  and  found,  as  he  states,  nothing  wanting  for 
"  making  up  a  perfect  sea-fowle."  He  honestly  adds,  however,  that  he 
never  "  saw  any  of  the  birds  alive,  nor  met  with  any  person  who  did." 
Here  we  have  the  absurd  notion  of  the  Lepas  anatifera  breeding  geese, 
brought  before  the  society  by  their  president,  in  a  paper  which  was  sub- 
sequently printed  in  the  137th  report  of  the  Transactions. 

Witchcraft,  touching  for  the  king's  evil,  and  the  divining-rod,  were  all 
likewise  common  objects  of  belief  at  this  period,  and  we  cannot  wonder 
that  an  immense  number  of  superstitious  experiments  should  have  been 
recorded.  We  are  told  of  one  made  in  1660: — "  A  circle  was  made 
with  powder  of  unicorne's  horn,  and  a  spider  set  in  the  middle  of  it,  but 
it  immediately  ran  out,  several  times  repeated.  The  spider  once  made 
some  stay  upon  the  powder."  This,  at  present,  reads  almost  like  ro- 
mance ;  hut  what  shall  we  say  to  the  scientific  devotion  of  a  Mr.  Croune, 
who  produced  a  glass  jar  full  of  the  powder  of  the  bodies  of  vipers,  and  a 
gallipot  full  of  the  powder  of  only  the  hearts  and  livers  of  vipers !  What 
could  these  objects  of  natural  history  have  been  pounded  into  powder  for  ? 
We  shall  see.  In  the  same  year,  Dr.  Clarke  was  entreated  to  lay  before 
the  society,  Mr.  Pellin's  relation  of  the  production  of  young  vipers  from 
the  powder  of  the  liver  and  lungs  of  vipers  i  Here  is  again  something 
exciting : — "  Mr.  Povey  was  entreated  to  send  to  Bantam  for  that  poyson 
related  to  be  so  quick  as  to  turne  a  man's  blood  suddenly  to  gelly." 

While  this  was  going  on,  the  amanuensis  "  produced  serpents,  which, 
being  fired  and  cast  into  the  water,  burnt  there  to  cinder."  We 
may  suppose  these  to  have  had  the  false  reputation  of  being  genuine 
salamanders,  which  rejoiced  in  a  fiery  atmosphere.  Again  we  read,  that 
the  Duke  of  Buckingham  "  promised  to  cause  charcoal  to  be  distilled  by 
his  chymist."  Rather  a  difficult  promise  to  fulfil,  your  Grace !  His 
Grace  also  "promised  to  bring  into  the  society  a  piece  of  a  unicorne's 
home."     Perhaps  to  make  some  more  of  the  spider-controlling  powder  ! 

These  are  curious  things  to  read  of  now;  but,  in  the  midst  of  all  this 
nonsense,  the  society  was  seated  firmly  on  its  rock,  and  we  could  quote 
many  entries  from  its  proceedings  which  prove  the  substantial  founda- 
tion upon  which  it  rested.  On  the  6th  of  February,  1660,  a  committee 
was  appointed,  "  to  consider  of  proper  questions  to  be  inquired  of  in  the 
remotest  parts  of  the  world ;"  while  some  of  the  most  simple  experiments 
were  being  made  and  recorded — such,  for  instance,  as  the  coating  with 
copper  of  iron,  when  kept  in  a  bath  of  sulphate  of  copper  dissolved  in 
water.  It  may  also  be  noticed  that  Harvey's  discovery  (which  had  to 
run  the  gauntlet  of  foreign  opposition)  was  always  warmly  supported  by 

the  members.     Many  of  the  members  did  more.     As  early  as  1660,  Mr. 
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Boyle  presented  the  society  with  his  book  of  "  Aire  in  Latine  ;"  and  a 
rational  curiosity  may  at  this  hour  be  gratified  with  a  sight  of  his  ori- 
ginal "  Engine  for  the  Exsuction  of  Aire,"  which  is  preserved  in  the 
apartments  at  Somerset  House,  the  present  abiding  place  of  the  society. 
In  a  letter  written  by  Huygens,  and  dated  at  the  Hague,  24th  July,  1661, 
he  pleasantly  bears  testimony  to  the  labours  of  the  members,  by  stating 
that  the  French  Academy  were  excited  by  emulation  of  the  Society  of 
London,  and  proposed  applying  themselves  to  philosophical  experiments ; 
and  he  adds,  "  This  is  a  good  effect  produced  by  your  example." 

The  Charter  of  Incorporation  (which  has  been  called  the  only  wise  act 
of  the  merry  monarch)  passed  the  great  seal  on  the  15th  of  July,  1662, 
and  an  additional  charter  was  granted  in  the  15th  year  of  his  reign. 
The  society  bad  a  coat  of  arms  duly  constructed  for  it,  and  the  king  had 
a  new  silver-gilt  mace  made  and  presented  to  it,  the  principal  ornament 
upon  which  being  the  thistle,  in  honour  of  their  patron,  Saint  Andrew. 
How  he  came  to  possess  the  patronage  is  involved  in  mystery,  but  it  is 
certain  that,  at  the  early  anniversary  meetings,  the  members  were  accus- 
tomed to  record  the  fact  by  wearing  a  St.  Andrew's  cross  in  their  hats. 

Having  proceeded  thus  far,  let  us  rest  a  while  and  review,  from  our 
own  vantage  ground,  the  position  of  the  society  at  this  its  early  age.  We 
first  remark  one  very  essential  difference  which  characterises  it  from  the 
mechanics'  institutes  and  other  societies,  cjusdem  generis,  of  the  present 
day.  It  had  nothing  of  an  educational  intention.  We  say  intention  rather 
than  tendency,  because  it  is  incident  to  all  institutions  having  objects 
similar  to  the  Royal  Society,  to  educate,  and  to  educate,  too,  in  the 
most  efficient  manner.  But  there  was  no  assumption  of  superior  learn- 
ing, or  even  of  superior  ability.  There  was  no  one  or  more  men  among 
the  originators  who  had  experienced  in  themselves  the  advantages  of 
general  learning,  who  had  become  adepts  in  any  particular  departments, 
and  whose  sole  desire  it  was  to  make  others  acquainted  with  their  attain- 
ments. There  were  no  professed  lecturers  on  any  branch  of  philosophy 
engaged  to  lay  before  the  members  things  known  merely.  In  this  they 
were  free  from  much  of  the  abuse  of  the  present  time,  when  men  of  a 
certain  class  of  ability  manufacture  themselves  into  dogmatic  teachers, 
and  after  a  little  patient  study  of  the  works  of  others,  set  themselves  up 
as  lights  in  the  world,  and  dazzle,  too  often,  the  eyes  of  trustees,  mana- 
gers, and  committees.  It  has  been  our  fortune,  or  misfortune,  to  have 
heard  some  persons  of  this  class  so  set  nature,  and  the  beauties  and  de- 
lights that  are  therein,  before  their  hearers,  that  it  was  difficult  to  ascer- 
tain whether  they  were  speaking  from  conviction  of  their  having  really 
possessed  the  knowledge  they  professed,  or  were  simply  amusing  them- 
selves with  the  details  of  imaginary  facts  and  schemes.  Now,  the  mem- 
bers of  the  Royal  Society  had  none  of  this  about  them.  They  were  all 
simple  learners.  Each  put  his  particular  inquiries  to  the  great  world 
around  in  his  own  way.  It  was  the  real  and  only  business  of  each  to 
note  down,  as  carefully  as  he  was  able,  the  answers  which  were  received. 
These  answers,  put  together,  often  explained  disappointments  in  re- 
search, and  more  often  lent  encouragement  to  deeper  and  deeper  exami- 
nation. The  members  were  like  a  school  out  for  a  holiday  "  seeing 
sights."  Each,  according  to  his  bent,  saw,  and  enjoyed  what  he  saw. 
One  looked  with  interest  at  one  thing,  one  at  another.  Their  "Pro- 
ceedings" became  but  as  an  enlarged  memory,  not  perishing  with  the 
individual,  but  handed  down  to  posterity.  Each  new  general  result, 
nay,  each  newly  discovered  fact,  became  a  stimulus  to  increase  the 
store.  Probably  they  were  not  all  workers.  It  was  not  in  nature  that 
they  should  be.  The  simple  gratification  of  a  laudable  curiosity  was 
doubtless  the  goal  of  many,  whilst  the  best  of  them  went  that  step  fur- 
ther in  all  they  undertook,  which  has  led  to  the  scientific  attainments  of 
the  present  age.  Curiosity  is  a  stimulus  to  more  than  simple  gratification. 
They  recognised  this  truth  by  their  actions.  Mere  pleasurable  excite- 
ment was  not  their  aim.  This  came,  of  course,  but  it  came  incidentally 
in  the  prosecution  of  far  higher  ends — enduring  ends.  This  was  another 
point  in  which  the  Royal  Society  differed  from  our  Athenamms.     The 


gratification  of  curiosity — laudable,  it  is  sometimes  very  foolishly  termed 
— is  in  these  amain  end.  It  cannot  possibly  be  laudable,  because  it  is  a 
gift  of  nature.  We  might  as  well  call  an  individual  possessing  physical 
beauty  of  person  laudable.  Curiosity  is,  and  can  only  be,  laudable,  when 
the  will  uses  it  as  a  road  to  permanent  attainment.  We  recollect  once 
being  in  the  reading-room  of  the  British  Museum,  when  an  elderly  gen- 
tleman was  our  vis-a-vis.  He  had  before  him  a  very  old  volume,  which 
we  cared  not  to  see  whether  it  was  printed  or  in  manuscript;  but  it  was 
very  evident,  from  his  occasional  smile  and  laugh,  that  its  contents  were 
very  pleasant  to  him.  A  relic  of  our  ancient  primeval  curiosity  came 
over  us  to  pry  into  the  nature  of  his  entertainment,  as,  in  the  interval  of 
our  own  work,  we  saw  him  pass  from  page  to  page,  and  saw  his  features 
brighten  as  he  came  upon  something  or  another.  We  wanted  to  know 
what  it  was  all  about.  Presently  another  old  gentleman  went  up  to 
him,  and  asked  him,  loud  enough  for  us  to  hear,  what  book  he  was  read- 
ing. It  was  "  Ye  veritable  historie"  of  some  unremembered  saint  of  old. 
And  then  came  a  flood  of  subdued  conversation — we  ourselves,  of  course, 
diligently  on  our  work  all  the  time ! — the  purport  of  which  was  a  compa- 
rison between  the  odd  and  ridiculous  facts  which  each  had  been  hunting 
up  about  two  persons  whose  very  names  are  forgotten,  save  in  the  two 
volumes  noticing  them,  and  whose  lives  must  have  been  as  worthless  as 
a  study  of  them.  This  was  the  very  desperation  of  curiosity  ;  and  yet 
when  it  is  engaged,  as  it  more  commonly  is,  in  the  seeking  of  mere  gra- 
tification, how  does  it  differ  from  that  which  was  wasting  the  few  remain- 
ing hours  of  these  two  old  bookworms  ?  Now,  the  busy  workers  of  the 
Royal  Society  had  none  of  this.  Their  curiosity  might  well  be  called 
lawful,  partaking  of  the  progressive  in  its  character ;  and  this  is  the 
curiosity  which  requires  awakening,  and  which  our  mechanics'  institu- 
tions do  not  awaken.  As  we  progress  in  the  little  history  before  us,  we 
shall  come  upon  other  points  of  difference,  which  will  be  as  interesting  as 
useful  to  notice ;  but  the  reader  must  bear  in  mind  what  was  suggested 
by  us  at  first,  that,  with  regard  to  all  our  conclusions,  we  rank  such 
societies  as  the  Geological  on  a  complete  par  with  that  one  which  we 
have  selected  for  our  principal  example. 


AMERICAN     NOTES. 

BV    ODE    OWN    COKRESPONDENT. 

Edmundson's  Boring  Arbor — Phelps'  Steam  Cock— Rollins'  Tool  Clock— Locomotion, 
Draught,  and  Performance — Atwood  &  Waterbury's  Railway  Carriage  Ventilation. 

The  Crystal  Palace  Exhibition  is  at  an  end,  and  exhibitors  are 
requested  to  remove  their  goods,  or  allow  the  Association  to  appoint 
auctioneers  to  conduct  their  sale.  The  loss  of  the  steam-ship  Arctic 
has  indefinitely  postponed  the  practical  test  of  Wethered's  patent  for 
mixing  steam  and  "stame."  The  further  tests  of  Storms'  patent  for 
mixing  steam  and  air,  seem  to  be  so  unskilfully  conducted  that  nothing 
can  be  deduced  therefrom  with  certainty ;  and  the  experiments  on  the 
use  of  air  alone,  seem  to  be  suffering  under  a  disheartening  influence — 
induced,  perhaps,  more  immediately  by  the  extraordinary  tightness  of 
the  money  market,  than  by  any  increased  conviction  of  their  hopeless- 
ness. The  small  steam-ship,  William  Norris,  designed  to  be  the  pioneer 
of  a  line  of  faster  steamers  between  New  York  and  Liverpool,  exists  in 
a  condition  very  nearly  quiet.  The  Ship  Timber  Sawing  Company  have 
progressed  no  further  than  to  have  secured  an  appropriation  from  Con- 
gress for  the  erection  of  one  saw-mill  in  the  navy-yard  near  New  York  ; 
and  the  Ship  Timber  Bending  Company  seems,  for  aught  manifested  to 
the  contrary,  to  be  buried  deeper  than  the  hopes  of  the  stockholders  in 
Phillips'  Fire  Annihilator,  or  in  Porter's  Flying  Machine.  Unsuccess- 
ful experiments  are  less  pleasing  to  contemplate,  but  perhaps  equally 
interesting  in  a  utilitarian  point  of  view,  as  the  most  triumphant — 
and  if  ever  a  condition  should  be  reached  in  the  fluctuating  aspirations 
of  the  projectors  of  a  new  invention,  when  it  could  be  freely  and  hope- 
lessly acknowledged  to  be  a  total  failure,  the  announcement  might  form 
an  item  deserving  to  rank  by  the  side  of  the  more  flattering  panegyrics, 
and  serving  to  correct  the  impression  in  the  minds  of  the  uninitiated, 
that  inventing  is,  of  all  others,  the  most  royal  road  to  fortune.  But 
although  every  successful  invention  is  sure  to  "exceed  the  highest 
anticipations  "  of  its  friends,  the  merits  of  the  less  flattering  are — very 
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properly,  perhaps — a  sealed  boot,  never  to  be  opened  and  fully  canvassed 
without  the  most  extreme  circumspection. 

Among  all  the  modifications  of  means  employed  for  boring  or  enlarg- 
ing and  "  trueing  "  a  hole  in  any  heavy  mass  of  metal,  the  most  univer- 
sally available,  in  the  smallest  as  well  as  the  largest  machine  and 
repairing  shops,  is  to  bolt  the  work  to  the  face  plate  of  an  ordinary 
lathe,  and  fix  tie  tool  or  cutter  to  the  slide-rest.  It  must,  be  evident 
that  a  ring  of  metal,  properly  fixed  to  the  lathe  and  revolving  with  it, 
may  receive  a  finish  on  its  interior  as  well  as  exterior  surface,  by  the 
employment  of  a  tool  sufficiently  crooked.  In  both  cases  the  tail  centre 
is  of  no  service,  the  material  being  supported  entirely  on  the  head-stock 
of  the  lathe,  and  the  cutting-tool  entirely  on  the  slide-rest,  which  runs 
upon  the  ways  of  the  lathe.  There  are  two  obstacles,  however,  to  the 
employment  of  these  simple  means  iu  executing  cavities  of  considerable 
depth, — the  ways  are  frequently  not  exactly  parallel  to  the  axis  of  the 
head-stock,  in  which  case  the  hole  will  taper,  or  the  great  length  of  the 
tool  will  allow  it  to  spring  away  from  the  harder  portions  of  the  work. 
Both  these  difficulties  have  been  very  successfully  mastered  by  the  intro- 
duction of  an  arbor  supported  between  the  usual  centres  of  the  lathe,  a 
very  convenient  form  of  which  has  just  been  invented  by  Mr.  William 
Edmundson,  Superintendent  of  Repairs  at  the  Albany  Iron  Works. 

Fig.  1  is  a  piTsnective  view  of  the  boring  arbor,  the  cutter-head,  and 


the  clamp  ov  cu^ucccion  between  these 
and  the  slide- rest ;  whilst  fig.  2  repre- 
sents a  transverse  section  through  the 
same  parts.  In  both  figures,  a  repre- 
sents the  boring  arbor — a  cylindrical  bar 
grooved  on  one  or  more  of  its  sides,  and 
mounted  on  centres  in  the  usual  manner — 
whilst  b  represents  the  cutting  tool,  c  the 
wedge  or  key  for  driving  it  forward,  and 

d  is  the  set  or  pinching  screw  for  retaining  it  in  its  place  in  the  collar,  e. 
This  collar,  which  may  be  of  any  desired  size,  and  may  carry  any  num- 
ber of  cutting  tools  at  different  points  in  its  periphery,  is  prevented 
from  revolving  by  a  projection  or  feather  which  projects  from  its  inte- 
rior into  the  groove  in  the  fixed  arbor.  The  clamp  or  connection,  f, 
between  the  cutter-head  and  the  slide-rest,  being  also  provided  with  a 
Fig.  2.  similar  feather,  serves  to  insure  the 

fixity  of  the  arbor,  which  may  be  still 
further  secured  by  very  obvious  means, 
if  desired.  None  of  the  parts  repre- 
sented revolve  with  the  lathe,  but  are 
only  capable  of  sliding  laterally  on  the 
arbor ;  and  by  moving  the  tail  centre 
to  one  side,  and  loosening  the  screw  in 
the  slot,  any  want  of  parallelism  in 
the  lathe  may  be  compensated  for,  or, 
on  the  other  hand,  the  hole  may  be 
made  as  tapering  as  desired. 
Mr.  0.  C.  Phelps,  or  Jioston,  has  produced  a  new  stop-cock  for  water, 
steam,  or  gas,  so  arranged  that  the  pressure  of  the  fluid  alone  keeps  it 
always  tight.  The  plug  is  tapered  in  the  opposite  direction  to  that 
usually  employed,  and  the  position  of  the  whole  is  reversed,  the  fluid 
being  received  in  the  direction  of  the  axial  line  of  the  plug.     Fig.  3 

represents  a  section  through 
the  cock — a  being  the  handle 
fast  on  the  end  of  the  plug. 
The  fluid  enters  at  the  larger 
end  of  the  plug,  which  'is  hol- 
low, and  passes  to  the  dis- 
charge duct  by  an  opening  in 
the  side  of  the  plug,  this  open- 
ing requiring  to  be  brought 
round  to  coincide  with  the  duct 
in  order  to  effect  the  discharge. 
This  cock  seems  admirably  adapted  for  use  on  high-pressure  boilers  as  a 
test-cock ;  and  it  may  be  of  service  in  various  situations,  should  expe- 


FiB.4. 


rience  actually  prove  it  to  be  much  less  liable  to  derangement  than  the 
usual  forms. 

Mr.  G.  A.  Rollins,  of  Nashua,  N.H.,  has  recently  patented  an  adjust- 
able tooi-block  for  the  better  class  of  engine  lathes,  the  object  of  which 
is  to  allow  of  elevating  and  depressing  the  tool.  The  slide-rest,  in 
which  the  tool-block  is  steadied  and  held  down  by  the  aid  of  a  weight 
suspended  beneath,  has  now  pretty  nearly  given  way  to  the  more  modern 
method  of  confining  the  whole  by 
taking  hold  under  the  bed-casting 
at  the  back  side.  This  precludes  the 
possibility  of  adjusting  the  height 
of  the  tool  by  the  old-fashioned  me- 
thod of  turning  a  screw  at  the  back, 
and  apparently  compels  a  resort  to 
some  means,  oither  of  increasing 
the  height  of  the  tool-post,  a,  or  of 
inclining  the  tool  itself.  Mr.  Rol- 
lins produces  the  desired  effect  by 
the  latter  method,  the  whole  device 
being  tolerably  well  represented 
in  fig.  4,  in  which  a  is  the  tool- 
post  mounted  on  the  slide-rest,  and 
capable  only  of  moving  thereon  toward  or  from  the  axial  line,  or  the 
centre  of  the  lathe.  The  base  of  the  tool-block  is  a  portion  of  a 
cylinder,  and  rests  in  a  correspondingly  shaped  bed  on  the  top  of  the 
tool-post,  so  that  the  point  of  the  tool  is  readily  raised  or  lowered  to  any 
required  degree,  by  simply  changing  the  position  of  these  faces  upon 
each  other. 

Fig.  5  is  a  transverse  section  through  a  locomotive  engine  smoke-box, 
designed  to  illustrate  a  method  of  regulating,  or  rather  of  increasing  and 
equalizing,  the  draught  in  the  tubes  of  a  locomotive  boiler.  This  plan 
has  been  recently  adopted  with  great  success  in  several  locomotives 
lately  built,  the  draught  in  one  case,  where  it  was  applied  to  an  old  boiler, 
proving  as  good  with  a  blast  aperture  three  inches  in  diameter,  as  had 
been  obtained  before  with  a  con- 
traction to  two  inches.  The  in-  Fig- 5. 
crease  of  draught  is  probably  due 
to  the  same  principles  as  in  the 
Emerson  ventilator,  sketched  in 
the  October  number  of  this  Jour- 
nal, while  the  tendency  to  in- 
creased draught  in  the  upper  tubes 
is  counteracted  by  giving  a  greater 
opening  opposite  the  lower  tiers. 
The  origin  of  the  improvement 
appears  somewhat  obscure,  but  it 
is  believed  to  be  "  new  and  use- 
ful," and  worthy  of  a  place  in 
these  pages.  The  figure  repre- 
sents a  sectional  view  of  the  appa- 
ratus, which  consists  entirely  in 
the  introduction  of  the  loosely 
over-lapping  rings  or  partial  cones  of  sheet-iron,  which  prolong  the  smoke- 
pipe,  A,  downward,  nearly  to  the  bottom  of  the  smoke-box,  the  blast  pipes 
being  bent  down  so  as  to  discharge  into  the  lower  end  of  this  continua- 
tion, instead  of  being,  as  usual,  discharged  into  the  open  smoke-box  at  a 
point  something  above  the  upper  line  of  tubes. 

In  connection  with  this  may  be  mentioned  an  economical  feat,  performed 
by  a  new  locomotive  on  the  railroad  between  Cleveland  and  Wellsville, 
Ohio.  This  engine  is  named  the  "  Rocket,"  was  built  at  the  Cuyahoga 
Works,  Cleveland,  weighs  25  tons,  and  has  two  pairs  of  driving-wheels, 
6  feet  in  diameter.  This  engine  has  hauled  the  express  train,  consisting 
of  four  carriages,  the  whole  distance,  104  miles,  with  the  consumption  of 
5  cubic  feet — less  than  than  fths  of  a  cord — of  wood.  This  amount  of 
labour  usually  costs,  in  our  best  locomotives,  a  consumption  of  from  1J 
to  2  or  3  cords. 

Atwood  &  Waterbury's  invention  for  ventilating  and  preventing  the 
entrance  of  dust  into  a  train  of  carriages,  seems  the  most  feasible  of  any 
yet  proposed  to  accomplish  this  important  object  in  summer  weather,  but 
offers  less  facilities  for  warming  than  Ruttan's  or  Foote's,  described  iu  an 
earlier  page.  Mr.  Foote's  bas  been  introduced  into  24  new  passenger 
carriages  on  one  of  the  principal  western  railways,  and  the  fact  is  very 
justly  alluded  to  in  the  advertisements  of  the  company,  as  adding  much 
to  the  comfort  of  their  patrons.  Messrs.  Atwood  &  Waterbury's  plan, 
which  is  now  more  immediately  under  consideration,  has  been  for  some 
time  in  extensive  use  on  the  route  between  New  York  and  Philadelphia, 
as  also  on  several  of  the  more  eastern  lines.  It  consists  substantially  of 
a  flexible  connection  between  all  the  carriages  of  the  train,  so  that,  on 
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Betting  open  all  the  doors,  a  strong  current  of  air  is  caught  at  the  forward 
and  discharged  at  the  rear  end.  The  open  mouth  of  the  tube  thus  formed 
must  not  be  too  high,  or  smoke  and  cinders  will  sometimes  be  caught; 
and  if  too  low,  the  dust  stirred  up  by  the  passage  of  the  engine  and 
tender  will  perhaps  be  equally  objectionable.  The  points  chosen  to 
receive  the  air  are  on  each  side  of  the  tender  at  the  forward  end,  close 
to  the  after  end  of  the  locomotive,  which  location  is  found  to  furnish  the 
breathing  element,  perfectly  free  from  these  admixtures.  A  thin  case  of 
sheet-iron,  open  at  the  forward  end,  is  built  on  each  side  of  the  tender,  to 
serve  as  a  mouth  for  the  ingress  of  the  air ;  and  unless  some  of  the  win- 
dows or  side  doors  are  opened,  the  operation  is  found  to  be  successful, 
even  in  a  train  consisting  of  a  tolerably  large  number  of  long  carriages. 
Its  most  serious  drawback,  perhaps,  consists  in  the  fact,  that  in  a  state  of 
rest  the  close  condition  of  the  carriage  becomes  intolerable,  and  the  com- 
fort of  the  passengers  seems  to  demand  an  opening  or  shutting  of  the 
windows  with  every  starting  or  stopping  of  the  train.  This  evil,  how- 
ever, must  be  endured  in  any  system  of  ventilation  which  depends  on  the 
motion  of  the  carriage  for  the  supply  of  air,  and  this  system  may  be 
pronounced  the  most  efficient  and  powerful  yet  devised.  In  the  car- 
riages fitted  up  for  ventilation  on  this  system,  the  platforms  at  the  ends 
are  enclosed  on  each  side — a  door  being  provided  for  the  ingress  and 
egress  of  passengers.  The  elastic  connections  at  each  end  are  some- 
what suggestive  of  the  ordinary  smith's  bellows,  the  material  being  a 
species  of  rubber  cloth,  instead  of  leather.  Both  ends  of  every  carriage 
being  thus  provided  with  light  wooden  frames  covered  with  cloth,  the 
labour  of  connecting  together  is  very  slight.  The  only  fastening 
employed  is  a  slight  spring  or  clip  of  brass  embracing  the  external 
frames,  so  that,  in  case  of  carelessness  in  uncoupling  the  carriages, 
without  attending  to  this  portion  of  the  apparatus,  the  clip  will  extend 
itself,  and  release  the  whole  without  destruction  of  the  cloth. 


EDUCATIONAL  EXHIBITION  :  REPORT  OF  COMMITTEE 
ON  ART. 

The  Committee  to  which  was  referred  the  duty  of  examining  the 
engravings,  drawings,  and  other  works  of  art  in  the  Educational  Exhibi- 
tion, have  made  their  report.  Sir  Charles  Eastlake  and  Mr.  F.  S.  Cary 
are  the  reporters.     The  report  is  to  the  following  effect : — 

COUNTRIES  EXHIBITING. 

They  found  that  various  works,  coming  under  the  description  above 
defined,  have  been  contributed  from  America,  Austria,  Belgium,  Den- 
mark, France,  Holland,  India,  Prussia,  Spain,  and  Switzerland.  The 
English  contributions  in  this  class  have,  with  few  exceptions,  been  sent 
from  schools  in  the  metropolis  or  its  neighbourhood. 

Your  Committee  have  to  regret  that  no  contributions  of  importance,  in 
this  department,  have  been  received  from  Berlin,  as  they  are  aware  that 
a  judicious  system  of  instruction  had  been  introduced  into  the  principal 
industrial  school  in  that  capital  through  the  exertions  of  the  late  Geheim- 
rath  Beuth.  Your  Committee  would  recommend  that  application  should 
bo  made,  if  not  for  examples  of  the  labours  of  the  scholars,  at  least  for 
such  of  the  elementary  books,  with  descriptions  of  the  regulations  and 
methods  of  instruction,  as  may  be  calculated  to  convey  information  re- 
specting the  general  system  of  the  Berlin  school.  The  useful  work 
known  under  the  title  of  "  Vorbilder  fur  Gewerbschulen,"  if  not  already 
known  in  this  country,  should,  if  possible,  be  procured. 

Your  Committee  are  not  aware  that  any  contributions  relating  to  the 
arts  of  design  have  been  received  from  Italy.  This  is  also  to  be  regretted, 
as  the  methods  of  instruction  in  some  of  the  Italian  schools  for  drawing 
might  be  found  worthy  of  notice.  A  member  of  your  Committee  has 
pointed  out  the  circumstance,  that  in  the  present  drawiug  academy  in 
Venice,  the  students,  after  having  completed  the  copying  of  an  object, 
are  required  to  draw  the  same  object  again  entirely  from  memory.  The 
utility  of  such  a  system,  in  promoting  a  knowledge  of  form  together 
with  facility  of  hand,  is  proved  by  experience. 

katdre  and  comparative  merit  of  specimens. 

The  specimens  consist  chiefly  of  engravings,  drawings,  and  models, 
together  with  mechanical  contrivances  to  assist  the  practice  of  drawing, 
and  hooks  of  instruction,  and  of  examples  for  the  same  purpose.  Many 
exhibitors,  both  foreign  and  English,  have  included  specimens  of  art  only 
so  far  as  such  productions  have  been  employed  as  auxiliaries  in  general 
education.  These  consist  for  the  most  part  of  engravings,  from  such  as 
are  intended  to  convey  the  most  elementary  instruction  to  works  having 
an  elevated  aim  as  illustrations.  Among  the  first  maybe  noticed  picto- 
rial aids  for  the  study  of  the  rudiments  of  natural  history,  and  more  par- 
ticularly of  animals.     Prints  of  this  kind  are  published  under  the  direc- 


tion of  the  Christian  Knowledge  Society,  by  Trentsensky  of  Vienna, 
Varty  &  Co.,  Darton  &  Co.,  and  others.  Some  of  these  represent  the 
animals  in  relative  proportion  to  each  other  and  to  man,  the  human  scale 
being  in  some  cases  expressed.  The  object  of  another  series  is  to  explain 
pictorially  the  uses  of  certain  animals  to  man.  In  these  engravings, 
contributed  by  Varty  &  Co.,  the  animal  is  exhibited  in  the  centre,  while 
the  illustrations  of  its  uses  occupy  the  surrounding  compartments. 

Among  the  anatomical  works,  the  lithographs  relating  to  comparative 
anatomy,  by  Mr.  Waterhouse  Hawkins  (Darton  &  Co.),  deserve  notice. 
It  is  to  be  remarked,  however,  that  the  dark  "  filling  in  "  between  the 
outline  of  the  skeleton  and  that  of  the  external  conformation,  has 
the  effect  of  confusing  the  appearance;  it  is  suggested  that  the  same 
end  might  be  attained  with  more  distinctness  by  a  mere  outline  of  the 
external  form.  Of  the  knowledge  of  structure  exhibited  in  these  repre- 
sentations there  can  be  no  doubt ;  it  is,  therefore,  the  more  desirable  that 
a  certain  want  of  precision,  either  in  the  execution  or  from  the  imperfect 
printing  of  the  lithographs,  should  be  corrected.  The  useful  works  which 
exhibit  the  anatomy  of  the  antique  statues,  whether  included  in  the  pre- 
sent Exhibition  or  not,  are  too  well  known  to  require  particular  notice. 

Publications  relating  more  strictly  to  natural  history,  including  bota- 
nical works,  are  to  be  regarded  as  purely  scientific.  The  engravings  of 
trees,  with  a  view  to  teach  their  distinctive  appearances,  are,  from  the 
nature  of  the  undertaking,  rarely  successful.  In  general,  they  can 
neither  be  said  to  be  scientific  nor  picturesque.  It  is  recommended  that, 
in  order  to  secure  some  positive  utility  on  the  scientific  side,  tbey  should 
be  accompanied  by  the  botanical  details  of  the  leaves,  flowers,  and  fruit; 
while,  as  regards  artistic  requisites,  it  would  be  rather  advisable  to  give 
a  portrait  of  a  well-selected  specimen  than  to  aim  at  a  generic  type. 
Your  Committee  would  observe  generally,  that  in  all  representations  in- 
tended to  convey  information,  that  purpose  should  be  considered  of  para- 
mount importance,  especially  as  the  exhibition  even  of  general  charac- 
teristics is  more  likely  to  be  picturesque  when  a  well-selected  example 
is  accurately  imitated.  This  latter  system  is  adopted,  to  a  certain  extent, 
in  some  elementary  books  on  landscape  drawing.  The  reverse  of  this  is 
a  routine  picture-making,  unredeemed  by  the  evidence  of  truth  either  in 
the  whole  appearance  or  in  details,  and  from  this  defect  some  of  the  prints 
intended  for  educational  purposes  are  not  exempt. 

Among  representations  in  which  art  is  subservient  to  the  purpose  of 
conveying  information,  may  be  mentioned  the  pictorial  department  of  the 
Illustrated  London  News.  Two  specimens  are  exhibited — a  panoramic 
view  of  the  Great  Exhibition  of  1851,  and  a  panoramic  bird's-eye  view  of 
London.  In  such  subjects  a  great  degree  of  accuracy  is  attainable.  In 
representations  of  ephemeral  scenes,  an  approximation  only  to  truth  can 
be  expected;  but  so  much  of  the  visible  character  of  passing  realities  is 
thus  preserved,  that  the  future  importance  of  such  a  publication  can 
hardly  be  over-estimated,  more  especially  while  the  artists  employed, 
however  eminent,  do  not  disdain  the  essential  requisite  of  fidelity. 

In  the  illustration  of  past  events — whether  derived  from  the  pages  of 
modem  history  or  from  the  records  of  antiquity — the  interest  must,  in 
most  cases,  depend  rather  on  artistic  merits  than  on  absolute  truth  of 
represeutation  ;  for  even  when  all  possible  accuracy  in  topography,  cos- 
tume, and  accessories  is  attained,  some  of  the  greatest  difficulties  of  art — 
invention,  clearness  in  telling  the  story,  action  and  expression — remain  to 
test  the  powers  of  the  designer.  Such  illustrations  haveaccordingly  always 
been  considered  to  belong  rather  to  poetic  than  to  strictly  historic  art. 
There  are  several  works  of  the  kind  in  the  Exhibition  which  merit  com- 
mendation; those,  for  instance,  by  Messrs.  Herring  and  Remington. 
But  by  far  the  best  undertaking  of  this  description,  combining  the  requi- 
sites of  great  merit  and  extraordinary  cheapness,  are  the  Bible  Illustra- 
tions, designed  by  Professor  Schnorr  of  Dresden,  and  contributed  to  the 
Exhibition  by  Messrs.  Williams  and  Norgate.  These  designs  are  not 
only  well  adapted  illustrations  in  connection  with  general  education,  but 
are  eligible  as  examples  of  some  of  the  prominent  qualities  of  pictorial 
representation — their  importance  in  this  latter  view  is  considerable.  In 
many  arts — for  example,  in  glass-painting — it  is  not  expected  that  the 
artist  should  be  always  original ;  a  reference  to  good  examples  calculated  to 
assist  his  invention  and  improve  his  execution,  has,  in  such  cases,  always 
been  permitted  and  encouraged.  Hence  such  specimens  of  composition, 
drapery,  and  drawing,  as  the  designs  referred  to  present,  must  be  re- 
garded as  valuable  auxiliaries,  and  as  tending  to  form  a  good  taste. 

The  last-named  works  are  not  coloured.  Other  examples  of  the  kind 
are  coloured ;  and  it  must  be  acknowledged,  with  regard  to  such  latter 
works  generally,  that  the  inharmonious  violence  of  the  tints  appears  to 
increase  with  the  feebleness  of  the  design.  It  might  be  supposed  that 
engravings  coloured  by  hand  must  generally  he  superior  in  their  effect 
to  such  as  are  coloured  by  processes  analogous  to  printing;  yet,  judging 
from  the  examples  in  the  present  Exhibition,  the  contrary  is  the  result. 
Thebeautiful  specimens  of  typochromatic  printing,  contributed  by  Messrs. 
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Rownev,  are  by  far  the  most  tastefully  and  harmoniously  coloured  works 
in  the  Exhibition.  These  prints  reproduce,  with  surprising  fidelity,  the 
best  water-colour  drawings. 

The  popular  field  of  topographic  illustration  has  been  enriched  of  late 
vears  by  publications  combining  scriptural  history  with  views  of  scenes, 
architectural  remains,  and  other  objects,  often  tending  to  throw  important 
light  on  the  narrative  itself.  The  illustrated  "  Life  and  Epistles  of  St. 
Paul,"  by  Conybeare  andHowson,  contributed  by  Messrs.  Longman,  may 
be  cited  as  an  example. 

Various  other  works  might  be  noticed  as  possessing  interest  from  the 
circumstances  under  which  they  are  exhibited ;  sucb  as  the  drawings, 
including  some  good  drawings  of  plants,  sent  from  the  Manchester  School 
for  the  Deaf  and  Dumb.  Such  schools,  being  in  general  more  remark- 
able in  other  branches  of  education,  will  more  fitly  come  under  the  notice 
of  other  Committees. 

In  first  examining  the  general  nature  of  the  works  contributed,  your 
Committee  remarked  that  few  institutions  for  the  study  of  design  in  its 
higher  branches  have  sent  specimens.  Some  few  foreign  examples  of 
the  kind  cannot  be  cited  as  very  remarkable.  On  the  other  hand,  some 
establishments  in  this  country  and  in  France,  while  professing  only  to 
impart  that  knowledge  and  practice  of  design  which  can  be  useful  in  the 
industrial  arts,  have  promoted  the  cultivation  of  drawing  to  an  extent 
which  might  do  honour  to  academies  for  the  study  of  the  fine  arts.  Your 
Committee  allude  more  particularly  to  the  contributions  from  Paris. 
Various  works  produced  under  the  direction  of  the  Department  of  Art  at 
Marlborough  House,  might  be  placed  in  the  same  class  :  with  regard  to 
the  latter,  it  is,  however,  to  be  observed,  that  the  specimens  sent  to  this 
Exhibition  appear  to  have  been  selected  rather  with  a  view  to  show  the 
methods  and  varieties  of  art-instruction  sanctioned  by  the  department, 
than  to  exhibit  the  proficiency  of  the  students.  Your  Committee  make 
this  observation  on  sufficient  grounds,  being  well  acquainted  with  what 
the  department  has  produced,  and  being  quite  prepared  to  say,  that,  had 
the  object  been  to  exhibit  the  attainments  of  the  students  as  well  as  the 
nature  of  their  studies,  the  result  might  have  placed  this  portion  of  the 
Exhibition  in  a  still  higher  position  than  it  now  holds.  As  it  is,  judging 
of  submitted  specimens  only,  the  palm  is  due  to  the  Ecole  Municipale  at 
Paris,  directed  by  M.  Lequien. 

There  are  various  contributions  from  other  French  schools  of  the  kind, 
but,  with  the  present  means  of  judging,  those  referred  to  appear  to  be  the 
most  successful.  So  satisfactory  a  result  induces  a  wish  to  be  acquainted 
with  the  methods  of  instruction  ;  on  this  point,  however,  the  materials 
are  scanty.  The  communications  from  M.  Lequien  contain  a  few  general 
regulations,  and  a  notice  of  the  description  of  artisans  who  frequent  the 
school,  or  for  whom  it  is  intended,  but  the  system  of  teaching  can  only 
be  gathered  from  the  examples  exhibited.  Among  those  for  whom  the 
school  is  intended,  and  who,  it  seems,  attend  in  the  evening,  are  men- 
tioned bronze  chasers,  designers  for  paper-hangings,  designers  for  textile 
fabrics,  porcelain  painters,  wood-carvers  for  furniture,  sculptors  for  build- 
ings, engravers,  jewellers,  lithographers,  decorative  painters,  called  also 
"peintres  d'attributs,''  &c.  The  age  at  which  students  are  admitted  is 
12.  This  appears  to  be  a  more  judicious  regulation  than  that  adopted 
in  some  other  Continental  schools.  Among  the  contributions  from  the 
Ecoles  Communales  at  Brussels,  and  other  parts  of  Belgium,  are  some 
drawings  of  architectural  foliage,  from  the  inscriptions  on  which  it  ap- 
pears that  the  students  began  at  the  age  of  seven.  It  must  be  confessed 
that,  judging  from  the  specimens,  the  progress,  after  several  years,  is  not 
remarkable. 

METHODS  AXD  MATERIALS. 

The  directors  of  schools  for  drawing  appear  to  be  agreed  on  the  expe- 
diency of  teaching  the  beginner  first  to  copy  simple  forms  from  a  flat 
surface,  then  to  copy  from  inanimate  objects  in  relief,  and  lastly  to  copy 
from  the  life.  In  the  short  statement  of  M.  Lequien  above  quoted,  this 
view  is  also  expressed.  Much,  however,  depends  on  the  time  allotted  to 
each  stage.  In  general,  the  system  of  copying  from  the  flat — that  is, 
either  from  drawings  or  from  engravings — is  carried  much  too  far.  The 
specimens  sent  from  some  schools  consist  of  little  more  than  indifferently 
executed  copies  from  indifferent  engravings,  the  subjects  being  frequently 
formless,  and  altogether  ill  adapted  for  such  a  purpose.  But  for  the  very 
general  prevalence  of  this  system,  not  only  at  home,  but  in  some  indus- 
trial schools  abroad,  your  Committee  would  hardly  have  thought  it  ne- 
cessary to  point  out  the  bad  tendency  of  such  a  practice.  In  better  con- 
ducted schools,  the  copying  from  the  flat  is  limited  to  the  acquisition  of 
a  due  flexibility  of  hand,  and  what  may  be  called  elementary  habits, 
analogous  to  those  formed  in  the  first  lessons  in  writing.  But  the  exer- 
cise of  the  eye  cannot  be  too  early  taught  by  the  observation  and  com- 
parison of  the  forms  of  simple,  real  objects.  In  this  practice,  again,  the 
ingenuity  of  teachers,  as  exemplified  in  the  present  Exhibition,  appears 


to  be  sometimes  too  refined.  The  best  authorities  agree  in  recommend- 
ing, that  simple,  geometrical  solids  should  be  first  placed  before  the  be- 
ginner, and  when  a  certain  power  of  seeing  and  imitating  them  is  ac- 
quired, he  will  feel  a  satisfaction  in  copying  any  ordinary  objects  that 
have  some  analogy  with  the  forms  which  he  has  previously  learned  to 
copy.  Such  real  objects,  if  not  too  complicated,  are  preferable  to  ela- 
borate toys,  representing  ivy-grown  cottages  and  towers,  such  as  are 
sometimes  constructed  as  aids  for  teaching  drawing.  Any  artificial 
varieties  from  the  plain  geometrical  solids  should  be  of  the  simplest  de- 
scription, since  natural  objects  of  the  requisite  size,  equally  applicable 
and  more  interesting  to  the  student,  because  they  are  real,  can  be  readily 
found.  Among  some  useful  contrivances,  specimens  of  which  have  been 
sent  from  Marlborough  House,  may  be  mentioned  some  skeleton  squares, 
circles,  and  cubes,  made  of  metal  rods  or  tubes.  These,  placed  in  dif- 
ferent views,  are  calculated  to  familiarise  the  eye  with  perspective  ap- 
pearances, and  to  render  the  study  of  perspective  itself  more  intelligible. 

The  elementary  books,  also  from  Marlborough  House,  on  the  practice 
of  drawing,  together  with  those  containing  examples  of  ornament,  ap- 
pear to  have  been  adopted  on  good  grounds.  Some  of  the  examples  of 
ornament  that  are  exhibited,  consisting  of  flowers  and  foliage  \  rint  jd  in 
colours,  are  not,  however,  agreeable  specimens  of  this  process. 

With  regard  to  the  execution  of  chalk  drawings,  your  Committee 
noticed  that  the  industrial  schools  generally,  and  especially  those  of 
France,  appeared  to  encourage  the  use  of  the  stump  in  shading.  When 
the  purposes  of  such  schools,  and  the  general  description  of  the  students 
are  considered,  there  seem  to  be  good  grounds  for  this  practice.  A  readi- 
ness in  handling  the  port  crayon,  so  as  to  imitate  the  masses  and  grada- 
tions of  shade  without  apparent  labour,  is  not  soon  acquired,  and,  even 
when  acquired,  may  be  rather  specious  than  really  the  result  of  intelli- 
gence. It  is  surely  enough  that  artisans  should  draw  with  correctness, 
and  imitate  faithfully  the  appearances  of  light  and  shade,  without  re- 
quiring from  them  the  questionable  dexterity  of  rapidly  executing  sha- 
dows with  the  point.  The  use  of  the  stump,  aided  more  or  less  by  the 
point,  may  answer  all  the  end,  and,  in  saving  the  student's  time,  may 
have  the  effect  of  directing  his  attention  more  exclusively  to  the  essen- 
tial object  proposed. 

But  if  this  method  is  advisable  in  such  establishments,  and  for  such 
students  as  those  now  referred  to,  it  does  not  follow  that  in  schools  where 
the  most  intimate  acquaintance  with  anatomy  is  promoted,  and  the 
higher  objects  of  art  are  contemplated,  a  different  system  should  not  be 
followed.  The  finer  delicacies  of  marking,  the  utmost  intelligence  in 
rendering  structural  details,  and  the  nice  expression  of  surface,  are  better 
expressed  with  the  point,  provided  a  due  lightness  and  freedom  in  its 
management  have  been  acquired ;  added  to  which,  such  execution,  when 
truly  skilful  and  significant,  is  a  fit  preparation  for  the  exercise  of  the 
brush.  From  a  passage  in  Crespi's  continuation,  or  third  volume  of 
Malvasia's  "  Felsina  Fittrice,"  p.  229,  it  appears  that  the  stump  was 
introduced  late  among  the  Italian  draughtsmen.  Crespi  does  not  hesi- 
tate to  condemn  its  use  and  tendency.  It  would  follow  that  the  soft 
gradations  in  some  drawings  by  the  great  painters — for  example,  Cor- 
reggio — may  have  been  produced  by  partial  rubbing  with  the  finger,  or 
by  similar  means;  the  stump  or  sfumino  itself  having  been  probably  un- 
known to  the  earlier  masters. 

APPLICATIONS  OF  ART. 

The  applications  of  art  to  the  purposes  of  science  and  of  general  educa- 
tion have  been  already  adverted  to.  Perhaps  the  applications  to  indus- 
trial purposes  were  not  considered  to  come  within  the  scope  of  the  pre- 
sent Exhibition.  Some  conclusions  may,  however,  be  drawn  from  the 
nature  of  the  examples  or  prototypes  generally  in  use.  Your  Committee 
are  led  to  remark,  that  the  system  of  drawing  from  classic  forms  of 
foliage,  as  an  introduction  to  the  study  of  ornamental  design,  may  per- 
haps be  too  exclusively  inculcated.  It  is  remarkable  how  universal  the 
habit  has  become — not  only  in  Europe,  but  wherever  the  study  of  design 
is  cultivated  in  accordance  with  European  habits — of  imitating  the  ele- 
gant but  restricted  forms  of  Greek  foliage.  The  same  system  is  followed 
in  India;  and  your  Committee,  while  entertaining  the  highest  opinion 
of  the  zeal  and  ability  of  a  prominent  contributor  in  promoting  the  in- 
terest of  the  Industrial  School  at  Madras,  would  suggest,  with  reference 
to  that  establishment,  that  when  the  requisite  facility  of  hand  in  drawing 
or  in  modelling  has  been  acquired  by  native  students,  it  would  be  desir- 
able to  direct  their  attention  to  the  best  examples  of  Oriental  ornament, 
so  that,  instead  of  reproducing  the  forms  of  classic  antiquity,  they  might 
be  led  to  combine  and  improve  upon  the  types  presented  by  the  decora- 
tive portions  of  their  own  architecture  and  costume. 

The  copying  from  Greek  foliage  is,  like  many  other  questions  with 
which  art-teachers  have  to  deal,  a  question  of  degree.  In  judicious 
measure  none  will  disapprove  of  the  use  of  such  materials,  but  the  highest 
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life  which  can  be  made  of  those  examples  is  to  lead  the  student  to  adapt 
the  forms  of  natural  leaves  and  flowers,  on  similar  principles,  to  the  pur- 
poses of  decorative  art  generally.  The  widest  scope  for  this  kind  of 
invention  is  opened  in  the  department  of  ornamental  textile  and  other 
fabrics,  and  the  course  of  study,  with  this  view,  which  is  adopted  under 
the  direction  of  the  art-superintendent  at  Marlborough  House,  promises 
to  be  eminently  successful. 

DAVIDSON'S  FLOATING  BREAKWATER. 

This  invention,  by  Mr.  Jonathan  Davidson  of  Edinburgh,  demands 
attention  from  all  interested  in  the  protection  of  life  and  property  from 
shipwreck  and    maritime  disaster,  not  only  on  account  of  the  great 


importance  of  its  objects,  but  also  from  the  great  simplicity  of  its  action, 
and  from  the  soundness  and  intelligibility  of  the  principles  upon  which 
it  is  constructed.  In  the  generality  of  breakwaters  hitherto  constructed, 
an  attempt  has  been  made  to  arrive  at  the  desired  result,  by  opposing  to 
the  action  of  the  waves  a  structure  of  a  sufficient  weight  and  strength 
to  bear  any  shock  it  may  receive  without  injury,  with  a  view  of  absorb- 
ing the  impulsive  force  of  the  water.  What  may  be  termed  the  principle 
of  "  brute  resistance,"  has  also,  to  some  extent,  been  acted  upon  in  the 
construction  of  such  floating  breakwaters  as  have  been  tried,  the  expec- 
tation respecting  these  breakwaters  being,  that  in  passing  through  or 
over  them,  the  wave  would  be  broken  up,  and  its  self-propagating  power 
annihilated,  so  as  to  produce  still  water  beyond  the  raft.  Floating 
breakwaters,  constructed  on  these  principles,  have  signally  failed. 


According  to  Mr.  Davidson's  system,  the  breakwater,  which  is  of  the 
floating  class,  is  used  as  a  means  by  which  the  force  of  the  waves  is  itself 
made  to  reduce  the  water  to  a  calm  state.  The  average  level  of  a  body 
of  water  is  always  the  same,  whether  the  water  is  in  a  disturbed  or  in  a 
calm  state.  When  water  is  thrown  into  the  modulatory  or  wave  state, 
there  is  always  as  much  water  above  the  calm  level  as  there  is  a  defi- 
ciency of  water  below  it.  In  the  wave  state,  the  particles  of  water  rise 
and  fall  in  succession ;  and  if  a  sufficiently  large  area  is  taken,  the  forces 
acting  in  opposite  directions  are  invariably  equal  to  each  other ;  whence 
it  follows,  that  if  these  two  forces  can  be  brought  into  direct  opposition 
to  each  other,  they  must  be  mutually  annihilated,  thereby  producing 
calm  water.  For  this  end  Mr.  Davidson  employs  a  horizontal  raft  of 
such  a  specific  gravity  as  to  remain  constantly  at  the  calm  level,  how- 
ever disturbed  the  water  may  be.  Such  a  raft  being  obviously  in  such 
a  position  as  to  be  acted  upon  equally  by  the  upward  and  downward 
impulses  of  the  water,  will  not  itself  be  moved,  whilst  it  will  absorb  the 
opposed  forces,  and  thereby  reduce  the  water  to  a  calm  state.  It  is  pro- 
posed to  make  the  raft  of  half  the  specific  gravity  of  water,  so  that  when 
the  water  is  in  a  disturbed  state,  and  only  occupies  half  the  area  of  the 
raft  at  the  calm  level,  it  will  still  be  sufficient  to  support  the  raft  at  this 
level.  A  raft,  however,  of  any  specific  gravity  less  than  that  of  water, 
may  be  employed  with  beneficial  results. 

There  are  three  descriptions  of  wave  to  contend  against,  namely — that 
produced  by  a  present  storm,  when  the  waves  are  driven  along  the  sur- 
face of  the  sea ;  that  occasioned  by  a  distant  storm,  and  commonly 
termed  a  ground  swell,  when  the  wave  motion  is  considerably  below  the 
surface,  until  it  reaches  the  shore,  where  the  waves  rise  considerably 
above  the  calm  level,  and  then,  from  want  of  support,  fall  to  a  pro- 
portionate depth  below  it;  and  that  consisting  of  a  combination  of 
the  other  two  kinds.  For  the  first  kind  of  wave,  a  raft  having  open- 
ings amounting  ir.  the  aggregate  to  half  the  area  of  the  raft  will  probably 
answer  best.  For  contending  with  a  ground  swell,  it  is  proposed  to  employ 
a  raft  having  moveable  portions  arranged  to  open  upwards,  for  the  free 
passage  of  the  water  in  that  direction,  but  impeding  the  descent  of  the 
water,  causing  it  to  spread  over  the  raft,  and  to  only  gradually  find  its 
way  to  the  water  beneath. 

It  is  obvious  that  the  dimensions  and  minor  details  of  the  improved 
breakwater  raft,  will  vary  considerably  with  the  locality  to  be  protected 


by  it ;  and  we  can  here  merely  describe  the  general  principles  by  which 
the  praotical  engineer  must  be  guided  in  carrying  out  Mr.  Davidson's 
plans.  The  raft  must  be  of  sufficient  size  as  at  least  to  cover  three  waves 
of  the  largest  size,  to  which  the  locality  may  be  exposed  in  severe  wea- 
ther, in  order  that  it  may  not  undulate  with  the  waves,  and  so  prove 
wholly  inoperative ;  for,  as  already  mentioned,  its  action  depends  on  its 
constantly  maintaining  a  level  position.  For  the  same  reason  the  raft 
must  also  be  stiff  and  rigid,  so  as  not  to  yield  or  bend  to  the  shape  of  the 
waves,  and  it  must  be  moored  so  as  to  rise  and  fall  with  the  tide.  The 
horizontal  surface  of  the  raft  may  either  be  entirely  covered  or  closed, 
so  that  the  water  cannot  pass  through  it  vertically  ;  or  it  may  be  formed 
with  openings,  being  constructed,  for  example,  of  crossed  planks  of  tim- 
ber, set  at  greater  or  less  distances  apart.  In  some  cases,  the  openings 
may  be  variously  arranged,  or  they  may  be  of  various  dimensions  at  dif- 
ferent parts  of  the  same  raft,  or  series  of  rafts.  Thus,  if  the  raft  is  con- 
structed more  particularly  with  a  view  to  the  counteraction  of  a  ground 
swell,  it  may  be  made  closed  on  the  shore  side,  and  with  openings  on  the 
side  towards  the  sea.  In  some  cases,  also,  as  for  a  ground  swell,  for 
example,  it  will  be  advisable  to  employ  a  valvular  arrangement,  which 
will  allow  the  water  to  rise  freely  through  the  raft  from  below,  but  will 
impede  its  direct  return.  This  modification  of  Mr.  Davidson's  break- 
water raft,  will  be  more  easily  comprehended  on  reference  to  the  accom- 
panying explanatory  engravings,  of  which  fig.  1  is  a  perspective  view  of 


Fig.  2. 


the  raft,  showing  it  in  action  ;  whilst  fig.  2  is  an  elevation  or  edge  ..ew 
of  a  portion  of  the  raft.  The  raft,  as  here  represented,  is  composed  of 
parallel  planks,  a,  of  timber,  crossed  by  similar  plauks,  u,  and  bolted  to- 
gether to  form  a  stiff  rectangular  frame,  which  is  moored  by  means  of 
the  chains,  c.  Between  and  parallel  to  the  upper  planks,  b,  are  placed  a 
series  of  moveable  planks,  d,  which  are  not  bolted  to  the  lower  cross 
plauks,  a,  but  are  confined  by  strong  iron  staples,  e,  in  such  a  manner  as 
to  be  able  to  turn  on  edge.     This  staple  is  bolted  by  its  flattened  ends  to 
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the  under  side  of  the  plank,  a,  and  it  passes  up  on  each  side  of  the  plank, 
c,  and  forms  a  quaJrant-shaped  space,  within  which  the  plank,  d,  is  free 
to  turn  on  one  edge,  this  edge  being  rounded  for  the  purpose.  The 
planks,  D,  are  prevented  from  moving  longitudinally  through  the  staples, 
E,  by  snug-pieces,  f,  which  extend  past  the  staples,  whilst  their  body 
portions,  by  which  they  are  attached  to  the  planks,  defend  the  edge  of 
the  latter,  where  it  rabs  against  the  staple  in  turning;  or  the  moveable 
planks,  d,  may  be  connected  or  hinged  in  any  convenient  manner,  either 
to  the  lower  planks,  a,  or  to  the  upper  fixed  planks,  d.  With  these  ar- 
rangements, the  planks,  d,  will  turn  on  edge  so  as  to  allow  the  water  to 
pass  through  freely  from  below,  whilst  on  the  water  descending  they 
will  close  and  impede  its  passage.  In  the  modification  represented,  inter- 
stices are  left  between  the  planks,  b  and  D,  the  interstices  being  of 
about  the  same  width  as  the  planks  themselves ;  they  may,  however,  be 
enlarged  or  reduced  in  size,  or  the  raft  may  be  so  constructed  as  to  have 
its  surface  quite  filled  up  when  the  moveable  planks,  d,  are  closed ;  or 
again,  the  interstices  may  be  varied  in  size  at  different  parts  of  the  raft, 
or  series  of  rafts,  whilst  the  valvular  arrangement  may  be  confined  to 
portions  of  the  breakwater,  or  it  may  extend  over  the  entire  surface. 

When  the  materials  of  which  the  raft  is  composed  are  not  of  them- 
selves light  enough,  it  may  have  the  requisite  degree  of  buoyancy  im- 
parted to  it  by  means  of  a  series  of  air-boxes,  or  vessels,  g,  which  may  be 
fitted  to  the  under  side  of  the  planks,  a.  These  air  vessels  are  represented 
as  made  of  wood,  but  metal  or  any  other  suitable  material  may  be  em- 
ployed for  the  same  purpose. 

It  will  be  for  the  practical  engineer  to  decide  of  what  material  the 
rafts  should  be  constructed.  It  is  probable  that  the  portion  of  the  raft 
where  the  water  is  reduced  to  a  calm  state  will  not  require  to  be  nearly 
so  strong  as  the  part  which  receives  the  first  impact  of  the  waves.  The 
inventor  suggests  the  emplovment,  in  the  construction  of  some  portions 
of  the  raft,  of  a  species  of  sea- weed  met  with  in  the  South  Seas,  and  which 
grows  to  a  great  length.  This  sea-weed  may  be  wrought  into  the  raft 
like  wicker-work,  and,  being  in  its  natural  element,  will  doubtless  last 
a  considerable  time. 

In  some  cases  it  will  be  advisable  to  employ  two  breakwater  rafts,  or 
lines  of  rafts,  one  being  moored  near  the  shore,  and  one  further  out  to 
seaward — the  quiet  water  being  between  the  two.  This  arrangement 
will  be  desirable,  for  example,  where  there  is  a  ground  swell  accompanied 
by  surface  waves  caused  by  a  strong  breeze. 


IMPROVED  SCREWS  FOR  MARINE  PROPULSION. 

BY   MESSES.    SCOTT,    SINCLAIR,    AND   CO.,    GREENOCK. 

(Illustrated  by  Plate  162.) 

Considerable  interest  has  recently  been  created  amongst  engineers, 
and  parties  connected  with  marine  affairs,  by  the  successful  and  promising 
results  obtained  by  Messrs.  Scott,  Sinclair,  &  Co.,  from  their  practical 
trial  of  the  screw  propellers  delineated  in  our  Plate  162.  The  improve- 
ments involved  in  these  arrangements,  spread  over  a  very  wide  portion 
of  the  field  of  marine  propulsion.  The  inventions  comprehend,  not  only 
a  new  shape  of  propeller  blade,  but  also  various  contrivances  applicable 
to  auxiliary  steam  vessels,  in  which  last  a  means  is  provided  for  making 
the  blades  take  up  a  diminished  space  laterally,  when  the  vessel  is  being 
propelled  by  wind  alone,  so  as  to  offer  a  less  amount  of  opposing  surface 
to  the  passing  water.  Figs.  1  and  2  on  our  Plate  are,  respectively,  a 
side  and  a  back  elevation  of  the  stern  of  a  vessel,  showing  a  two-bladed 
propeller  of  the  new  form  in  position.  Figs.  3  and  4  are  corresponding 
views  of  a  vessel's  stern,  with  a  propeller  as  constructed  for  auxiliary 
purposes.  Figs.  5  and  6  are  similar  views  of  a  vessel  fitted  with  a 
three-bladed  propeller.  Figs.  7  and  8  are  elevations  looking  on  the 
propelling  surface  of  a  propeller  similar  in  shape  to  that  represented  in 
figs.  1  and  2,  but  consisting  of  two  separate  sections,  one  of  which  can 
be  shifted  behind  the  other.  In  fig.  7,  the  instrument  is  represented  in 
its  propelling  position,  that  is  to  say,  with  the  two  sections  of  which  it 
is  composed  spread  out,  whilst  in  fig.  8  the  propeller  is  represented  with 
it3  two  component  portions  brought  into  a  line,  showing  the  position 
they  occupy  when  not  acting.  When  the  instrument  is  in  the  propelling 
position,  it  constitutes,  to  all  appearance,  a  screw  with  two  blades,  the 
surfaces  of  the  two  sections  being  continuations  of  each  other.  Figs.  9 
and  10  are,  respectively,  a  side  and  a  back  elevation  of  a  slightly  modified 
form  of  propeller  for  auxiliary  purposes,  the  latter  figure  representing  the 
propeller  with  its  two  sections  brought  into  the  same  line.  This  modi- 
fication differs  from  that  represented  in  figs.  7  and  8,  in  that  the  two 
sections  do  not  join  each  other  towards  their  extremities  when  in  the 
propelling  position,  but  have  the  appearance  of  blades  with  triangular 
portions  cut  out.     The  general  propelling  surface,  however,  is  a  portion 


of  the  same  helical  surface  as  that  of  which  the  propeller  represented  in 
figs.  7  and  8  is  part.  Fig.  11  is  a  back  elevation  of  another  form  of 
screw  for  auxiliary  purposes,  the  two  pairs  of  blades  of  which  assume 
positions  at  right  angles  to  each  other,  being  brought  into  line  with  each 
other  when  not  propelling,  as  represented  in  side  and  back  elevation  in 
figs.  12  and  13. 

In  the  three  modifications  of  propeller  represented  in  figs.  7  to  13,  the 
forward  section,  a,  of  the  instrument  is  keyed  upon  the  propeller  shaft, 
whilst  the  after  section,  b,  is  loose,  but  is  prevented  in  any  convenient 
manner  from  moving  longitudinally  on  the  shaft.  The  boss  of  the  fixed 
portion,  A,  of  the  propeller  has  segmental  grooves,  c,  cut  in  the  face 
adjacent  to  the  boss  of  the  portion,  b,  and  this  last  has  segmental  projec- 
tions, d,  which  work  in  the  grooves,  c.  This  arrangement,  which  may 
be  modified  in  various  ways,  limits  the  movement  of  the  after  blades,  B, 
on  the  shaft,  in  such  a  manner  that,  when  the  segments,  d,  are  each  at 
one  end  of  their  grooves,  c,  the  sections  of  the  screw  will  be  in  the  pro- 
pelling position,  and  when  the  segments  are  each  at  the  other  end  of 
their  grooves,  the  two  sections  of  the  propeller  will  be  in  a  line  so  as  to 
lie  within  the  dead  wood  of  the  vessel,  as  when  they  are  not  required  to 
propel.  When  the  vessel  is  being  propelled  ahead,  the  after  section  of 
the  propeller  is  turned  into  the  propelling  position  by  the  resisting  pres- 
sure of  the  water,  and  when  the  vessel  passes  through  the  water  with 
her  propeller  not  revolving,  the  water  will  act  on  the  back  of  the  after 
section,  and  cause  it  to  take  up  a  position  in  a  line  behind  the  forward 
section,  when  the  propeller  will  offer  considerably  less  resistance  to  the 
motion  of  the  vessel  through  the  water.  The  after  section  of  the  pro- 
peller may  be  locked  in  position  by  means  of  the  clutch  piece,  e,  as 
represented  in  figs.  9  and  12.  This  clutch  piece,  e,  consists  of  a  collared 
ring,  which  has  a  short  traverse  on  the  propeller  shaft,  f,  and  carries  two 
bolts,  which  pass  through  holes  in  the  boss  of  the  front  fixed  section,  A, 
of  the  propeller,  and,  projecting  beyond,  enter  holes  in  the  boss  of  the 
after  section,  b,  when  this  is  to  be  locked.  The  clutch  is  worked  by  a 
forked  lever,  G,  the  points  of  which  embrace  it  between  its  collars.  This 
lever  is  actuated  from  above,  and  draws  the  clutch  bolts  out  of  the  boss, 
b,  or  thrusts  them  into  it,  according  as  it  is  wished  to  lock  or  unlock  the 
after  section,  b,  of  the  propeller. 

It  has  been  found  preferable  to  make  the  helical  propelling  surface  of  tho 
screws,  of  an  increasing,  combined  with  an  expanding  pitch  ;  the  chief 
peculiarity  of  the  propeller,  however,  consisting  in  the  contour  of  the  blade, 
as  delineated  upon  a  plane  at  right  angles  to  the  shaft.  If  the  blade  of  a 
common  screw  is  intersected  by  a  plane  at  right  angles  to  its  axis,  the 
line  of  intersection  will  be  a  straight  line  radiating  from  the  centre. 
Taking  such  radial  line  as  a  standard,  the  designer  has  adopted  a  concave 
curve,  touching  the  radial  line  at  the  surface  of  the  boss,  and  at  the  cir- 
cumference, as  the  contour  line  of  the  propeller  blade.  This  will  be 
understood  on  reference  to  fig.  7,  where  the  line  separating  the  two  sec- 
tions, a  and  E,  of  the  screw,  exactly  coincides  with  the  line  of  inter- 
section of  a  plane  at  right  angles  to  the  axis,  and  dividing  the  propeller 
into  two  equal  portions. 

In  the  common  screw  propeller,  the  blade  consists  of  as  much  of  a  heli- 
cal surface  as  is  comprehended  between  two  discs  at  right  angles  to  the 
axis ;  in  this  propeller,  however,  the  blade  is  made  of  a  nearly  uniform 
width  from  the  boss  to  the  circumference,  as  measured  on  the  propelling 
surface.  The  modifications  represented  in  figs.  3,  4,  and  9  to  13,  differ 
from  the  others  in  outline  shape,  by  reason  of  each  section  being  shaped 
separately  with  reference  to  its  own  centre  line,  whilst,  in  the  other 
forms,  the  outlines  have  reference  to  the  centre  line  of  the  entire  blades 
or  combined  sections. 

In  figs.  5  and  6  is  represented  the  kind  of  propeller  shaft  which  the 
inventor  proposes  to  employ.  This  shaft  is  made  tubular  for  a  portion 
of  its  length,  being  necessarily  of  a  larger  diameter  than  ordinary  solid 
shafts,  thus  affording  a  larger  extent  of  bearing  surface  at  the  point 
where  it  passes  through  the  bushes  at  the  stern,  wh:'  ;t  the  tubular  form 
makes  the  shaft  much  stronger  than  a  solid  one  of  equal  weight. 

As  to  the  merits  of  this  particular  form  of  propeller  we  need  say  little, 
since  it  has  been  put  to  actual  trial  in  three  different  vessels,  and  has 
given  great  satisfaction  in  each  case.  A  three-bladed  propeller  was  fit- 
ted upon  the  steamer  Ignez  de  Castro,  built  by  Messrs.  Scott,  Sinclair,  & 
Co.,  for  the  Glasgow  and  Lisbon  Screw  Steam  Packet  Company.  This 
vessel  started  upon  her  trial  trip  on  the  19th  October,  when  she  ran  the 
distance  between  the  Cloch  Lighthouse  and  the  Cumbrae  Heads  in  one 
hour  and  forty-five  minutes,  being  without  ballast,  and  having  to  con- 
tend with  a  strong  gale  of  wind  and  a  heavy  sea.  The  run  back  to  the 
Cloch  was  made  in  one  hour  and  fifteen  minutes,  against  an  ebb  tide. 
This  vessel  started,  with  a  full  cargo,  upon  her  first  voyage  to  Lisbon, 
on  the  28th  of  October,  and  ran  the  distance  from  Glasgow  to  Greenock 
in  one  hour  and  forty-five  minutes.  These  results  must  be  considered 
very  satisfactory,  when  the  size  and  power  of  the  vessel  are  taken  into 


200 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


consideration.  The  Igwz  de  Castro  is  128  feet  long,  has  18  feet  3  inches 
beam,  and  is  10  feet  deep;  she  is  fitted  with  a  pair  of  direct-acting 
engines,  the  cylinders  of  which  are  20  inches  diameter,  the  stroke  being 
18  inches.  The  propeller  is  7  feet  in  diameter,  and  it  has  a  mean  pitch 
of  9  feet  3  inches.  During  the  trial  trip,  the  engines  made  an  average 
of  108  revolutions  per  minute.  Messrs.  Scott,  Sinclair,  &  Co.  are  now 
making  a  propeller  upon  the  same  system  for  a  pair  of  500  horse  power 
direct-acting  engines,  the  propeller  to  be  18  feet  in  diameter,  and  to  have 
a  mean  pitch  of  32  feet. 

The  new  propeller  has  likewise  been  applied  by  Messrs.  J.  W.  Hoby 
&  Co.  of  Renfrew,  to  the  steamer  East  Anglican,  recently  built  by  them. 
The  length  of  this  vessel,  including  forerake,  is  150  feet,  her  breadth  24 
feet,  and  her  depth  14  feet ;  she  is  fitted  with  direct-acting  trunk  engines, 
the  diameter  of  the  cylinders  being  37§  inches,  and  that  of  the  trunks  20 
inches,  whilst  the  stroke  is  26  inches.  The  propeller  is  three-bladed, 
and  is  7  feet  6  inches  in  diameter,  and  has  a  mean  pitch  of  13  feet.  This 
vessel  was  built  for  the  coal  trade,  and  from  her  size  and  proportions  was 
expected  to  attain  a  speed  of  nine  miles  per  hour  at  the  outside.  In  her 
trial  trip,  however,  she  made  11 J  miles  per  hour,  with  90  revolutions  of 
the  engines  per  minute.  She  ran  the  distance  from  Renfrew  to  Greenock, 
about  15  miles,  in  one  hour  and  twenty  minutes. 

Messrs.  J.  \V.  Hoby  &  Co.  have  applied  a  two-bladed  propeller  of  the 
same  class  to  the  steamer  William  Aldam,  which  vessel  was  tried  on  the 
10th  November,  when  as  satisfactory  results  were  obtained  as  in  the  pre- 
vious instances.  The  diameter  of  the  propeller  is  7  feet  9  inches,  and 
the  pitch  13  feet  6  inches,  the  revolutions  of  the  engines  being  90  per 
minute.  The  proportions  of  the  vessel  are — length,  including  forerake, 
160  feet,  breadth  21  feet,  depth  11|  feet,  and  her  engines  are  of  the  same 
dimensions  as  those  of  the  East  Anglican.  The  speed  of  the  William 
Aldam  is  twelve  miles  per  hour. 

The  results  in  these  several  instances  speak  for  themselves,  and  are 
believed  to  surpass  those  of  any  other  propeller  under  similar  circum- 
stances. But  speed  is  not  the  only  advantage  derived  from  the  new  form ; 
on  the  several  trials  which  we  have  mentioned,  no  vibration  was  percep- 
tible in  the  vessels,  which  might  be  supposed  to  be  proceeding  under 
canvas,  so  smooth  was  the  motion.  In  addition  to  this,  the  pilots  re- 
marked on  each  occasion,  that  they  had  never  steered  a  screw  steamer 
with  so  much  ease,  whether  going  ahead  or  astern,  and  that  they  had 
never  had  charge  of  one  which  backed  so  quickly  and  steadily. 
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PORTABLE  WOODEN  BEDSTEADS. 

A.  D.  Brown,  Glasgow. — Patent  dated  March  31,  1854. 

Mr.  Brown,  whom  we  have  already  introduced  to  our  readers,*  in 
reference  to  his  patented  improvements  applicable  to  portable  wooden 
furniture  in  general,  has,  in  the  present  instance,  turned  his  attention 
to  the  carrying  out  of  similar  views,  more  particularly  to  the  con- 
struction of  wooden  bedsteads,  couches,  and  sofas,  his  chief  object  being 
to  secure  all  or  most  of  the  acknowledged  advantages  attending  the 
modern  system  of  metallic  structures  of  this  class.  At  the  same  time 
peculiar  portability  is  obtained,  the  several  component  parts  being 
easily  packed  in  a  small  compass,  whilst,  when  erected,  the  struc- 
tures possess  superior  strength.  In  constructing  a  bedstead  according 
to  this  invention,  the  main  framework  is  made  up  of  thin  and  deep 
frame  pieces  or  bars  of  wood,  jointed  together  at  the  four  corners  by 
means  of  the  wedge  or  dovetail  joint  pieces,  comprehended  in  Mr. 
Brown's  former  patent.  A  central  longitudinal  stretcher  bar  is  passed 
between  the  head  and  foot  bars  of  this  frame  as  a  stay,  the  two  ends  of 
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this  stretcher  being  attached  to  the  head  and  foot  pieces  of  the  main 
frame  by  dovetail  joints  also,  and  the  frame  is  additionally  stayed  trans- 
versely by  a  cross  piece  at  the  lon- 
gitudinal centre  of  the  frame,  all 
these  parts  being  connected  in  the 
same  manner,  by  dovetail  joint 
pieces.  Either  the  longitudinal  or 
the  transverse  stretcher  bar  may  be 
made  in  two  pieces,  as  may  be  con- 
venient, dovetail  joints  being  re- 
quired, in  such  case,  at  the  point 
of  intersection.  The  frame  so  con- 
structed is  particularly  strong, 
whilst  it  is  as  portable,  and  nearly 
as  light  in  appearance,  as  an  iron 


frame,  at  the  same  time  possessing  all  the  comfort  and  elegance  of  a 
wooden  structure.  The  pillars,  or  supporting  legs,  are  dovetailed  upon 
this  frame,  and  the  head  and  foot  boards  are  also  dovetailed  in  between 
the  contiguous  pillars.  The  head  canopy  or  curtain  supporter,  besides 
being  dovetailed  to  the  top  of  the  pillars,  is  also  sustained  by  metallic  or 
wooden  brackets,  dovetailed  to  the  pillars  and  to  the  canopy  framing. 
The  curtain  rods  are  likewise  dovetailed  at  each  end  to  this  frame.  The 
dovetail  joint  pieces  are  of  brass  or  composition  metal,  screwed,  recessed, 
or  otherwise  attached  to  the  timber  details. 

Fig.  1  of  our  engravings  is  a  perspective  elevation  of  the  bedstead, 
showing  the  external  appearance  of  the  bedstead  framing,  and  its  free- 
dom from  any  outward  indication  of  the  mode  in  which  the  parts  are 


Fig.  2. 


jointed  together;  and  fig.  2  is  a  plan,  representing  detached  portions  of 
the  horizontal  framing  of  the  bedstead.  The  head  board,  e,  is  secured 
to  the  two  head  comer  posts,  a,  by  means  of  metallic  dovetail  wedge 
pieces,  which  enter  metallic  sockets,  E,  of  corresponding  form,  fitted 
into  recesses  formed  in  the  sides  of  the  corner  posts.  The  corner  posts,  A, 
are  squared  upon  two  sides  at  the  points  at  which  the  horizontal  bars,  c, 
are  attached  to  them,  the  attachment  being  effected  by  means  of  the 
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metallic  dovetail  wedges  and  sockets,  f,  which  are  screwed  into  recesses 
formed  in  the  junction  surfaces  of  the  frame  pieces.    The  bedstead  frame 
is  strengthened  by  means  of  central  bars,  a  h,  and  it  is  preferred  to  have 
the  transverse  bar,  a,  in  a  single  piece, 
FiS-3-  which  is  jointed  to  the  longitudinal  frame 

bars,  c,  by  dovetail  wedges  and  sockets  at 
i.  The  longitudinal  central  bar,  h,  is  in 
two  pieces,  each  of  which  is  jointed  to  the 
end  cross  bar,  o,  and  to  the  central  cross 
bar,  G,  by  dovetail  wedges  and  sockets  at 
j,  thus  forming  a  very  stiff  frame.  In 
fig.  3  is  represented  the  manner  in  which 
the  canopy  frame,  k,  is  affixed  to  the  head 
corner  posts,  a — namely,  by  means  of 
metallic  dovetail  wedges,  which  enter  cor- 
responding metallic  sockets,  fitted  into 
recesses  at  l,  in  the  tops  of  the  corner 
posts,  a.  The  canopy  frame,  k,  is  addi- 
tionally supported  by  side  brackets,  Q, 
which  may  be  either  of  wood  or  metal, 
accorl:ng  to  the  degree  of  lightness  or  strength  required.  The  brackets 
are  fixed  to  the  posts,  A,  by  means  of  dovetail  wedges  and  socket  pieces, 
and  the  canopy  frame,  k,  is  fixed  upon  the  tops  of  the  brackets  and 
corner  posts  in  a  similar  manner.  The  cross  board,  p,  at  the  foot  of 
the  bed,  is  fixed  to  the  corner  posts,  a,  in  the  same  manner  as  the 
head  board. 

KNIFE-CLEANERS. 

H.  Hilliaki),  Glasgow. — Patent  dated  February  20,  1854. 

In  the  apparatus  which  forms  the  subject  of  this  patent,  the  knife- 
cleaning  operation  is  effected  in  the  usual  way,  by  means  of  a  pair  of 
polishing  discs,  to  which  rapid  rotatory  motion  is  given,  whilst  the 
knives  are  held  between  the  revolving  surfaces,  Mr.  Hilliard's  improve- 
ments relating  to  the  general  details  of  construction,  and  particularly  to 
the  formation  and  arrangement  of  the  polishing  surfaces.  Fig.  1  of  our 
engravings  is  an  elevation  of  the  knife-cleaner  complete  ;  fig.  2  is  a  sec- 
tional elevation,  with  various  portions  broken  away,  to  show  the  details 


}f  the  internal  parts,  this  figure  comprehending  one  modification 
of  polishing  surface.  A  portion  of  a  disc,  with  a  different  modifica- 
tion of  polishing  surface,  is  represented  in  fig.  3,  in  front  elevation; 
and  in  fig.  4,  in  transverse  vertical  section,  this  last  figure  also 
showing  a  mode  of  fixing  the  discs  upon  the  spindle.  The  discs  are 
mountedin  a  cylindrical  box,  or  case,  a  b,  of  cast-iron,  which  is  formed  in 
two  halves,  a,  e,  the  division  passing  through  the  bearings,  c,  of  the 
disc  spindle,  d.  Thus,  when  the  upper  half,  a,  of  the  case  is  removed, 
the  dis -s,  e.  are  exposed,  and  may  be  lifted  out  upon  their  spindle,  with- 
out any  further  trouble  with  screws  or  other  fastenings.  The  cover,  A, 
may  either  be  screwed  to  the  lower  part,  e,  of  the  case,  or  it  may  be 
hinged  -to  it  at  one  side,  as  represented,  so  as  to  turn  over,  when  it 
is  wished  to  examine  the  discs.  The  lower  part,  b,  of  the  case,  is 
ca3t  with  ornamental  feet,  f,  upon  which  the  apparatus  stands ;  or 
it  may  be  mounted  upon  an  ornamental  cast-iron  stand,  so  as  to 
'-■').— x,,i.  VII. 


raise  it  to  a  convenient  level  for  the  operator.     The  back  of  one  of  the 
polishing  discs,  e,  is  represented  in  fig.  2 ;  and  it  is  broken  away,  to 


Fig.  2. 


exhibit  the  front  of  the  disc  opposite  to  it.  Radiating  ribs,  h,  are  cast 
upon  the  faces  of  the  discs ;  and  holes,  i,  are  formed  in  the  discs  at  v  irious 
parts,  immediately  under  the  ribs,  so 
that  wires,  or  cords,  J,  for  securing  the 
polishing  leathers,  K,  may  be  passed 
under  the  ribs.  The  polishing  leathers, 
k,  consist  of  strips,  placed  on  edge,  and 
arranged  radially.  Strips  of  cork,  or 
other  suitable  material,  are  placed  be- 
tween each  strip  of  leather,  and  the  cork 
strips  are  of  the  same  depth  as  the 
leather  strips,  but  they  are  strung  upon 
the  wires,  j,  so  as  to  lie  below  the  front 
edges  of  the  leather  strips,  but  project 
beyond  the  leather  strips  at  the  back. 
This  arrangement  gives  a  degree  of 
elasticity  to  the  polishing  surfaces,  as 
the  pressure  falls  upon  the  cork  strips, 
which  project  at  the  back.  A  portion 
only  of  the  polishing  leathers  are  represented  as  in  position  in  fig.  2, 
another  portion  being  removed,  to  show  the  ribs,  H,  and  wires,  j.  In 
figs.  3  and  4  is  represented  an  arrange- 
ment of  polishing  surface,  wherein 
segments  of  leather  strips  are  alter- 
nated with  segments  of  bristles.  Here 
the  discs,  l,  are  perforated,  and  consist  of 
radiating  angular  portions,  m,  alternated 
with  open  spaces,  crossed  by  annular  bars, 
N.  The  bristled  portions,  o,  of  the  polish- 
ing surfaces,  are  fixed  on  wooden  backs, 
like  ordinary  brushes ;  and  these  brushes 
are  screwed  to  the  angular  pieces,  m.  The 
annular  bars,  n,  are  dovetailed  in  section, 
so  as  to  retain  the  strips  of  leather,  p, 
which  have  notches  cut  out  at  their  ends 
for  the  purpose.  The  strips  of  leather  are 
alternated  with  strips  of  cork,  or  other 
suitable  material,  the  leather  projecting  in 
front  of  the  cork.  After  the  leather  and 
cork  strips  are  slipped  into  position  be- 
tween the  bars,  n,  the  brushes,  o,  are 
introduced  laterally,  and  are  contrived  to 
tightly  wedge  up  the  masses  of  leather 
and  cork  strips  on  each  side  of  them. 
The  dipper,  for  taking  up  the  polishing 
powder,  may  be  cast  either  on  the  outside 
of  the  disc,  as  in  fig.  2,  or  on  the  inside, 
as  in  fig.  3.  In  the  former  case,  a  raised 
rim,  Q,  is  formed  on  the  outside  of  the 
disc,    and  this   serves    to    catch   up   the 

polishing  powder,  and  causes  it  to  fall  into  a  species  of  pocket,  r,  also  cast 
upon  the  disc.  This  pocket,  li,  has  an  opening,  s,  through  the  disc,  by  which 
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opening  the  polishing  powder  enters  between  the  discs,  and  is  distributed 
over  the  polishing  surfaces.  The  opening,  s,  which  is  seen  in  fig.  2,  is  that 
appertaining  to  the  hindmost  disc,  the  dipper  of  which  is  supposed  to  be 
directly  opposite  to  that  of  the  front  disc.  When  the  dipper  is  formed 
on  the  inside  of  the  disc,  as  is  represented  in  fig.  3,  the  disc  is  cast  with 
a  channel,  t,  extending  from  the  circumference  to  near  the  centre,  and 
a  projecting  scoop,  rj,  is  formed  at  the  circumference,  so  as  to  dip  into 
the  polishing  powder  in  the  bottom  of  the  case,  and  take  it  up  into  the 
channel,  t,  through  which  it  finds  its  way  to  the  centre  of  the  disc. 
The  channel,  T,  is  covered  over,  to  prevent  the  knives  from  catching  in 
it.  The  eyes,  v,  of  the  discs  are  formed  with  feathers,  which  enter 
corresponding  longitudinal  grooves  upon  the  spindle,  so  that  the  discs 
are  forced  to  turn  with  the  spindle.  The  discs  are  pressed  together  by 
powerful  springs,  which  act  upon  the  outsides  of  the  discs,  e,  and  abut 
against  small  discs  upon  the  spindle.  One  of  these  small  discs  is  fixed, 
or  cast,  upon  the  spindle,  and  the  other  is  in  a  separate  piece,  and  is 
passed  upon  the  spindle  after  the  discs  have  been  placed  in  position. 
The  eye  of  this  last  disc  is  made  with  feathers,  which  enter  the  longitu- 
dinal grooves  upon  the  spindle  already  mentioned.  On  reaching  its 
position,  however,  the  small  disc  is  turned  a  quarter  round,  the  feathers 
entering  a  circumferential  groove,  made  for  the  purpose  of  retaining  the 
disc  in  position.  The  disc  is  then  prevented  from  turning  upon  the 
spindle  by  small  wedges,  passed  into  the  longitudinal  grooves  on  the 
spindle,  and  likewise  entering  small  notches  in  the  eye  of  the  disc.  A 
winch  handle,  a,  is  finally  fixed  on  the  squared  end  of  the  spindle,  D, 
and  the  apparatus  is  deposited  in  its  case,  A  B. 

In  figs.  3  and  4  is  represented  a  slight  modification  of  the  arrange- 
ment for  fixing  the  discs  upon  their  spindle,  and  for  pressing  them  toge- 
ther. Here  the  spindle,  e,  is  plain  and  grooveless,  but  it  has  a  small 
disc,  d,  fixed,  or  cast,  upon  it  near  one  end.  This  disc,  d,  is  formed  with 
four  or  other  convenient  number  of  eyes,  e,  into  which  are  entered  cor- 


responding pins,  /,  cast  upon  the  back  of  one  of  tho  discs,  L.  The  other 
disc,  l,  is  likewise  cast  with  pins,  /,  to  enter  eyes  in  a  small  disc,  g, 
which  is  passed  on  the  spindle,  c,  after  the  other  details  are  in  position, 
being  fixed  on  the  spindle  by  a  pin,  h.  By  these  means  the  discs  are 
connected  to  the  spindle,  so  as  to  be  carried  round  by  it ;  and  they  are 
pressed  together  by  helical  springs,  i,  upon  the  pins,  /,  these  springs 
acting  upon  the  backs  of  the  discs,  L,  and  abutting  against  the  small 
discs,  d,  g.  The  top,  a,  of  the  case,  is  formed  with  suitable  apertures 
for  the  introduction  of  the  knives,  j;  and  the  mountings  of  these  knife- 
holes,  together  with  the  stays,  h,  against  which  the  knife-handles  rest, 
are  cast,  or  formed,  in  a  single  straight  piece  of  flexible  metal,  or  other 
material,  this  piece  being  afterwards  bent  round  to  the  curvature  of  the 
top  of  the  case.  The  mountings  are  secured  to  the  rim  of  the  case  by 
small  screw  bolts,  I,  which  also  serve  to  secure  leather  or  metal  straps,  m, 
on  the  inside  of  the  cases,  which  straps  have  slits  in  them  for  the  passage 
of  the  knife-blades,  but  prevent  the  entrance  of  the  shoulders  of  the 
knives,  as  well  as  the  escape  of  the  polishing  powder. 

It  will  be  observed  that  the  discs  and  casing  of  the  knife-cleaners  are 
made  of  cast-iron,  thereby  avoiding  the  tendency  to  warp,  and  get  out  of 
shape,  attending  those  of  wood,  as  hitherto  constructed.  It  has  also 
been  customary  to  adjust  the  pressure  of  the  discs  by  means  of  screws — 
a  system  involving  much  uncertainty,  and  requiring  frequent  alterations, 
to  suit  different  sizes  of  knives — or,  perhaps,  the  operator  will  omit  to 
alter  the  screws,  in  which  case  a  thin-bladed  knife  will  scarcely  be 
touched,  whilst  a  thicker  one  will  be  injuriously  ground  down.  Mr. 
Hilliard  overcomes  these  defects  by  employing  springs  to  press  the  two 
discs  together.  The  patent  comprehends  a  few  additional  modifications 
of  minor  details,  and  a  mode  of  forming  the  mountings  for  the  knife- 
holes  in  separate  pieces,  which  are  made  to  fit  in  a  slot  in  the  cover,  and 
are  fixed  by  key-pieces  in  a  very  ingenious  and  simple  manner. 


TIMBER  TRUCK  FOR  RAILWAYS. 
W.  Eassie,  Gloucester. — Patent  dated  January  13,  1854. 


This  patent  comprehends  a  variety  of  improvements  in  the  construction 
of  combined  railway  trucks  for  the  conveyance  of  timber,  boilers,  girders, 
and  other  long  goods,  the  patentee's  object  being  to  diminish  the  wear 
and  tear,  and  to  increase  the  security  of  the  load,  by  imparting  a  degree 
of  flexibility  and  elasticity  to  the  various  parts,  to  facilitate  the  passage 
of  curves,  and  to  lessen  the  effects  of  the  shocks  of  starting  and  stopping. 
Fig.  1  of  our  engravings 

is  a  view,  in  isometrical  FiS'  *■ 

perspective,  of  one  of  a 
pair  of  the  improved 
trucks,  represented  with 
portions  cut  or  broken 
away  to  show  the  internal 
details;  fig.  2  is  a  plan, 
and  fig.  3  is  a  horizontal 
section  of  the  spring-box, 
through  which  the  draw- 
bar for   connecting   the 


fig.  6  an  inverted  plan  of  the  antifriction  roller-box  on  the  end  of  the 
bolster. 

Except  as  regards  the  bottom  framing,  which  must  be  constructed  so 
as  to  allow  the  "  pole  "  or  connecting  centre  bar  to  be  shifted  longitu- 
dinally, the  truck,  a,  may  be  made  to  any  general  design  at  present  in 
use,  and  is  adapted  to  any  guage  of  wheels.     The  head-stocks  and  sole- 


bars,  when  framed,  are  cov- 
ered with  a  thin  iron  plate 
screwed  into  the  top,  and 
this  plate  is  widened  out  at 
B,  as  a  working  surface  for 
the  antifriction  rollers,  c,  in 
the  ends  of  the  bolster,  d, 
this  bolster  swivelling  upon  a 
central  vertical  pin,  the  head 
of  which  is  countersunk  to  be 

two  trucks  is  passed;  fig.  4  is  a  front  elevation  of  one  end  of  the  swivel-  I  out  of  the  way  of  injury.    The  framing  is  strengthened  by  two  longitudinal 
ling  bolster  upon  which  the  load  rests;  fig.  5  being  an  inside  view,  and  |  and  four  transverse  tie-rods,  the  ends  of  the  latter  serving,  at  the  same 
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time,  to  secure  the  name  plates.     External  corner  plates  and  internal 
iron  knees  are  likewise  added  for  strength  in  the  usual  manner;  whilst, 

Fig.  2.  Fig.  3. 


instead  of  the  ordinary  manner  of  fastening  the  axle-box  guide  plates  to 
the  side  frames,  the  whole  of  the  bolts  are  secured  upon  the  outside  upon 
a  single  washer  plate  over  each  axle-box,  which  plate,  besides  adding  to 
the  strength,  is  of  such  a  shape  as  to  enhance  the  external  appearance. 
The  pole  or  connecting  centre  bar,  e,  is  a  wooden  beam,  six  inches 
square,  covered  with  iron  plates  well  riveted  to  the  wood,  and  pierced  at 
regular  intervals  with  oblong  holes  for  the  introduction  of  the  connect- 
ing-pin, p.  These  holes  are  lined  with  caoutchouc  to  act  as  springs,  the 
caoutchouc  being  thicker  longitudinally — in  fact,  filling  up  the  oblong 
cavity  in  such  a  manner  as  to  leave  a  circular  hole  for  the  pin  in  the 

centre.  The  caout- 
Fis-  4-  Fi  chouc    is    encased 

in  metal,  which  is 
fitted  into  the  pole. 
The  pole  slides  be- 
tween top  and  bot- 
tom wrought-iron 
guide  plates,  o, 
which  are  connect- 
ed to  a  powerful 
volute  spring,  H, 
this  spring  being 
also  connected  to 
the  draw-hook  by 
which  the  trucks 
are  drawn  along. 
The  pin,  p,  by  which  the  pole  or  draw-bar  is  secured,  is  passed  down 
through  a  spring-box,  i,  one  of  which  boxes  is  bolted  to  the  inside  ends 
of  each  truck  of  a  pair.  The  bar,  b,  passes  through  two  caoutchouc 
washers,  J,  between  which  is  a  loose  cast-iron  washer,  k,  pierced  for  the 
passage  of  the  pin,  F.  The  opening,  i.,  in  the  box,  i,  through  which  the 
pin,  f,  passes,  is  oblong,  to  allow  of  the  play  of  the  pin  and  compression 
of  the  spring  washers,  j,  on  the  occurrence  of  any  concussion  between  the 
tracks. 

By  the  adoption  of  these  spring  connections,  the  bad  effects  of  shocks 
will  be  obviated,  whilst  the  general  arrangements  will  occasion  an  ease 
of  motion  which  will  be  beneficial,  not  only  as  regards  the  wear  and 
tear  of  the  tracks  themselves,  but  also  as  regards  the  expenditure  of 
tractive  power. 


Fig.  6. 


CENTRIFUGAL  CLOTHES-DRYING  MACHINE. 

J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  April,  6,  1854. 

This  apparatus  is  the  invention  of  Mr.  T.  F.  King,  of  New  York,  and 
is  supplementary  to  that  gentleman's  washing  machine,  a  description  of 
which  will  be  found  in  another  page  of  the  present  part.  The  accom- 
panying engraving  represents  a  vertical  section  of  the  improved  drying 
apparatus,  which  consists  of  a  perforated  basket  or  cylinder,  a,  attached 
to  a  cast-iron  boss,  B,  by  arms,  c,  and  provided  with  a  wooden  cover  to 
confine  the  clothes  after  their  introduction  into  the  cylinder.  A  series 
of  radiating  fan  blades,  d,  are  fixed  to  the  cylinder  at  intervals  round  its 
periphery,  to  assist  in  producing  a  centrifugal  current  of  air.  A  per- 
forated cone,  E,  is  fitted  inside  the  cylinder,  a,  to  keep  the  clothes  towards 
the  outside,  and  to  give  access  to  the  air  at  the  centre,  the  air  passing 
jugh  openings,  o,  in  the  boss,  B.  The  whole  is  fixed  upon  a 
vertical  shaft,  f,  and  contained  in  a  cylindrical  vessel,  o,  of  cast-iron, 


formed  with  a  suitable  outlet  for  the  air.  An  annular  plate,  k,  is  fixed 
inside  the  casing,  o,  immediately  below  the  fans,  d,  to  prevent  the  passage 
of  air  from  below,  but  leaving  sufficient  space  for  the  water  ejected  by 
the  centrifugal  action  to  pass  into  the  space,  h,  of  the  casing,  where  a 
cock  is  provided  for  drawing  it  off.  Hot  air  is  admitted  at  I  into  a 
chamber  formed  in  the  bottom  of  the  casing,  G,  and  the  top  of  this  cham- 
ber has  a  central  mouth-piece,  which  is  overlapped  by  a  flange  on  the 
boss,  B,  of  the  revolving  cylinder,  A,  and  the  hot  air  passes  up  through 
this  mouth-piece,  and 
through  the  openings, 
o,  in  the  boss  to  the 
interior  of  the  cone,  e. 
Africtional  cone  pulley, 
si,  is  fixed  upon  the  top 
of  the  shaft,  F,  which  is 
made  hollow  for  light- 
ness, and  this  pulley 
rests  upon  three  similar 
pulleys,  m,  which  re- 
volve on  horizontal 
spindles  radiating  from 
the  shaft,  f.  The  spin- 
dle of  one  of  the  pulleys, 


m,  is  lengthened  to  carry  a  small  belt  pulley,  by  means  of  which  the 
machine  is  driven.  The  shaft,  f,  carrying  the  cylinder,  a,  rests  by  the 
pin,  p,  upon  the  inner  end  of  the  lever,  k,  and  by  depressing  the  outer 
end  of  this  lever  by  the  foot,  the  pulley,  m,  can  be  raised  out  of  contact 
with  the  pulleys,  m,  so  that  the  attendant  can  stop  the  machine  at  plea- 
sure. The  upper  end  of  the  shaft,  f,  and  the  spindles  of  the  pulleys,  m, 
work  in  bearings  in  the  brackets,  N.  The  action  of  the  fans,  d,  materi- 
ally improves  the  drying  process,  by  assisting  to  produce  a  strong 
centrifugal  current  of  air  through  the  clothes,  and  by  their  adoption  the 
desired  effect  is  obtained  with  a  much  less  speed  of  the  revolving  cylin- 
der, than  is  requisite  in  the  ordinary  arrangements  of  centrifugal  drying 
apparatus. 


ORNAMENTATION  OF  POTTERY  AND  GLASS. 

Messrs.  Bale  &  Lucas,  Staffordshire. — Patent  dated  Nov.  1,  1853. 

This  invention  relates  partly  to  the  production  of  various  ornamental 
effects  and  patterns  upon  the  surfaces  of  articles  made  of  pottery,  glass, 
slate,  &c,  especially  those  made  of  brick,  tile,  slabs,  &c,  of  pottery, 
glass,  enamelled  and  glazed  iron,  &c,  and  also  to  other  architectural 
fittings.  The  improvements  are  applied  in  that  part  of  the  pottery 
manufacture  known  as  "  ground  laying."  Another  part  of  the  invention 
relates  to  the  imitating  of  marbled  and  partly  coloured  work  upon  the  ma- 
terials above  named,  and  also  to  printing  ornamental  patterns  upon  stone, 
slate,  marble,  &c.  The  new  processes,  so  far  as  relate  to  the  ground 
laying,  will  be  better  understood  by  a  short  description  of  the  modes  at 
present  generally  employed  in  the  manufacture.  The  outline  of  the 
intended  pattern  is  first  drawn  on  and  pricked  through  tissue-paper, 
through  which  fine  charcoal  is  rubbed  or  pounced  upon  the  ware,  leav- 
ing thereon  a  black  outline.  The  parts  intended  to  be  white,  or  different 
from  the  ground,  are  then  pencilled  in  with  a  composition  or  "  water 
stencil,"  made  of  rose-pink,  sugar,  and  water.  After  this  the  piece  is  oiled 
and  bossed  with  a  dabher,  to  lay  the  oil  on  evenly.   Upon  this  the  required 
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colour,  ground  very  fine,  is  dusted.  After  being  dried,  tbe  piece  is  well 
washed  in  clear  water.  The  stencil,  being  soluble,  comes  off,  and  the 
colour  is  left  on,  forming  the  pattern.  It  is  then  cleaned,  dried,  and 
fired  in  the  kiln.  A  variation  in  forming  the  outline  is  often  used,  by 
printing  it  instead  of  tracing  or  pouncing  in,  and  transferring  such 
printed  outline  to  the  surface  of  the  article,  in  the  usual  way  of  pottery 
transferring.  In  such  case  the  outline  is  fired,  after  which  the  stencil- 
ling, oiling,  grounding,  &c,  are  repeated  as  before.  In  all  cases,  however, 
the  outline  only  of  the  pattern  is  made  merely  to  guide  the  stencilling, 
and  in  these  processes  every  fresh  coat  of  colour  requires  a  re-stencilling 
and  repetition  of  the  process. 

The  improved  modes  of  ground-laying,  or  what  may,  by  way  of  dis- 
tinction, be  termed  "  printed  steneil  ground-laying,''  consist  of  fully 
engraving  the  entire  pattern,  in  place  of  engraving  the  outline  only  of 
the  pattern,  on  the  copper.  The  brick  or  other  article  to  be  ornamented 
is  sized  with  a  mixture  of  Canada  balsam  and  turpentine.  An  impres- 
sion from  the  engraved  plate  is  then  taken  in  the  usual  way  upon  tissue- 
paper,  the  composition  or  stencil  used  being  particularly  adapted  for 
printing  purposes.  It  consists  of  about  three  parts  of  rose-pink,  two 
parts  of  whiting,  two  parts  of  fine-ground  flint,  one  part  of  lamp-black, 
one  half  part  of  sugar-of-lead,  and  two  parts  of  resin,  well  mixed  with 
printers'  oil.  The  impression  is  then  transferred  to  the  sized  surface  in 
the  ordinary  way  of  potters'  transferring.  After  remaining  a  short  time  it 
is  washed  with  soft  soap  and  potash,  to  bring  away  the  superfluous  paper 
and  size.  In  order  to  receive  the  ground,  it  is  then  oiled  with  Canada 
balsam  and  linseed  oil,  but  without  the  usual  bossing,  after  which  the 
ground  colour  is  brushed,  dusted,  or  laid  on  in  any  convenient  manner. 
It  is  now  ready  to  be  fired  with  the  "  stencil  on,"  which  is  loosened  by 
the  beat,  and,  on  coming  out  of  the  kiln,  the  stencil  is  readily  rubbed  off 
with  fine  sand  and  water,  leaving  the  colour  and  pattern  on  the  article, 
beautifully  sharp  and  defined,  and  clean  at  the  edges.  Another  part  of 
the  invention  is  the  converse  of  the  above,  and  is  specially  adapted  for 
fine,  delicate  work.  Tbe  entire  pattern  is  engraved  as  before,  and  the 
brick  or  other  article  to  be  ornamented  is  then  oiled  over  with  Canada 
balsam  and  linseed  oil,  and  is  dusted  over  with  the  colour  which  is 
intended  as  the  ground.  An  impression  in  stencil  is  then  taken  on 
tissue-paper  from  the  engraved  plate,  and  is  transferred  to  the  moist 
surface  of  the  article  prepared  as  above.  The  printed  stencil  is  then 
carefully  peeled  off,  and  brings  away  with  it  the  colour  from  all  the  parts 
of  the  article  with  which  the  printed  stencil  has  come  in  contact,  tbe 
other  portions  not  touched  by  the  print  forming  the  pattern. 

When  gilding  is  required,  ground  gold  is  dusted  on  instead  of  the 
ordinary  colour.  The  pattern  is  then  printed  as  before  in  stencil,  and 
transferred  to  the  surface  of  the  article  upon  the  gold;  after  which  the 
article  is  washed  with  soft  soap  and  potash,  in  order  to  bring  away  the 
superfluous  gold  and  the  oil  from  those  parts  not  desired  to  be  gilt. 
The  article  is  then  fired  with  the  stencil  on,  which  on  coming  out  of  the 
kiln  is  rubbed  off,  and  leaves  the  gilt  pattern  under  it  firmly  adhering 
to  the  ware. 

The  great  feature  of  difference  between  the  old  and  new  modes  is, 
that  instead  of  having  to  draw  the  outline,  and  to  pencil  and  stencil  in 
by  hand,  the  pattern  is  "  printed  "  complete  in  stencil.  The  advantages 
gained  are  not  only  the  obtainment  of  more  beautiful  work  of  any 
breadth  or  fineness  (which  is  done  at  a  cheaper  rate  than  the  modes  at 
present  in  use),  but  delicate  elaborate  patterns,  at  present  entirely 
unable  to  be  attained,  are  easy  and  economical  of  execution.  In  addition, 
there  are  many  other  advantages,  such  as  saving  the  cost  and  firing  of 
the  outline;  doing  away  with  its  ragged  edges;  the  trouble  of  bossing 
after  oiling;  the  cost  of  cleaning  and  picking  out  the  pattern;  after 
washing  off,  being  able  to  lay  on  as  much  colour  at  one  coat  as  requires 
two  and  three  applications  in  the  old  modes,  and  re-stencilling ;  and  lastly, 
in  being  able  to  gild  at  the  same  time  at  a  reduced  cost. 

In  carrying  out  the  invention  upon  articles  where  heat  is  not  required, 
and  upon  other  substances,  as  stone,  slate,  wood,  &c.,  which  will  only 
bear  a  slight  temperature,  some  slight  deviations  will  be  necessary  from 
the  processes  above  described ;  and  in  ornamenting  glass  or  other  trans- 
parent substance,  the  process  found  most  expedient  is  this: — The 
pattern  is  engraved  as  before,  and  an  impression  is  printed  in  black  or 
any  opaque  colour,  and  transferred  generally  to  the  back  of  the  piece. 
The  paper  is  then  washed  off,  after  which  it  is  oiled  to  receive  the  ground 
colour,  which  is  brushed  or  dusted  through  perforated  paper  or  oiled  silk, 
or  any  other  suitable  medium.  The  piece  is  then  sized  with  a  solution 
of  isinglass  and  water,  and,  whilst  wet,  gold-leaf  is  applied,  and  is  seen 
through  on  the  front  side  where  there  is  no  colour.  It  is  then  finished  by 
painting  it  over  with  any  desired  colour.  When  applied  to  walls,  floors, 
or  anywhere  which  is  likely  to  be  damp,  a  coating  of  gutta  percha  or 
other  waterproof  substance  is  applied  to  protect  it.  By  this  means  most 
beautiful  effects  can  be  produced  for  walls  and  floors ;  especially  as  land- 


scapes, fruit  figures,  and  gilding  can  be  represented,  anil  saved  from 
injury  and  wear  by  being  done  at  the  back. 

In  ornamenting  opaque  bodies  not  necessary  to  be  fired,  this  last 
process  is  slightly  varied.  The  piece  is  first  sized  with  isinglass  and 
water,  and  the  gold  applied  as  before  ;  it  is  then  dried  a  little  and  var- 
nished, and  afterwards  hardened  to  set  the  varnish  ;  the  print  is  then 
transferred  to  it  and  the  paper  washed  off,  after  which  it  is  oiled  and  the 
colour  applied  as  before,  and  the  whole  is  afterwards  varnished.  Another 
simple  mode  of  ornamentation  adapted  for  chimney  pieces,  pillars,  &c,  of 
stone,  slate,  wood,  &c.,  is  as  follows: — The  article  having  been  first 
cleaned  and  dressed,  is  painted  over  with  the  desired  colour ;  an  impres- 
sion is  taken  from  an  engraved  plate  of  the  pattern  desired,  in  any 
ordinary  way  of  printing,  and  transferred  to  the  surface  of  the  article  to 
be  ornamented.  The  paper  is  afterwards  washed  off,  leaving  the  pattern, 
as  marble,  &c.,  behind,  which  may  afterwards  be  varnished  so  as  to  keep 
it  clean. 

It  will  be  evident,  that  the  several  modes  described  are  admirably 
adapted,  not  only  for  general  architectural  purposes,  as  bricks,  tiles,  slabs, 
baths,  ohimney-pieces,  doors,  furniture,  &c,  but  are  capable  of  being 
applied  to  a  variety  of  useful  fittings,  as  tables,  panels,  pilasters,  mould- 
ings, ceilings,  &c,  either  made  of  the  materials  themselves,  or  forming 
a  species  of  inlaying  and  veneering.  Bricks,  blocks,  pillars,  and  similar 
articles,  too  heavy  and  costly  to  be  made  entirely  of  glass,  may  be  beau- 
tifully decorated  by  ornamenting  the  glass  in  manner  described,  and  then 
using  it  as  a  veneer. 


MEDICINAL  GAS  ADMINISTRATOR. 
G.  H.  Barth,  London.  -  Patent  dated  March  17,  1854. 

This  apparatus,  which  is  represented  in  vertical  section  in  the  accom- 
panying engraving,  is  specially  contrived  for  containing  and  supplying 
condensed  oxygen  or  other  gas,  and  for  measuring  and  diluting  such  gas 
with  atmospheric  air,  for  the  purpose  of 
being  administered  by  inhalation  in  the 
treatment  of  certain  diseases.  The  object 
of  confining  the  gas  in  a  condensed  state, 
is  to  render  it  more  conveniently  portable, 
and  thus  obviate  difficulty  in  the  convey- 
ance of  aeriform  bodies  from  the  place 
where  they  are  prepared,  to  the  invalid's 
chamber  where  they  are  to  be  used. 
Another  feature  in  the  invention  relates 
to  the  connecting  and  adapting  a  vessel 
of  condensed  gas  to  a  gasometer,  in  which 
any  given  portion  of  gas  can  be  measured 
and  mixed  with  atmospheric  air  previ- 
ously to  being  inhaled,  and  the  conceal- 
ing it  in  the  case  of  the  water  vessel 
belonging  to  the  gasometer.  The  gas 
is  measured  by  means  of  a  graduated 
scale,  engraved  accurately  upon  the  rod 
which  guides  the  gas-holder  in  its  as- 
cent, the  scale  being  referred  to  a  fixed 
point  independent  of  the  gas-holder. 

The  water  vessel  or  tank,  a,  of  the 
gas-holder,  c,  is  made  with  a  hollow  core 
or  cylinder,  B,  so  as  to  avoid  the  use  of 
much  water,  and  afford  a  convenient 
place  for  the  wrought-iron  bottle,  E.  The 
tank,  A,  also  supports  a  bridge-piece,  o, 
which  steadies  the  guide-rod,  p,  of  the  ■ 
gas-holder.    The  bridge-piece,  o,  is  made 

removeable  for  the  convenience  of  packing.  The  tank  is  provided  with 
handles,  by  which  to  lift  it  off  the  mahogany  stand,  d.  The  wrought-iron 
bottle,  e,  has  screwed  into  its  side  at  the  bottom  a  pipe,  to  which  is  fixed 
the  stop-cock,  n,  whence  a  suitable  tube  proceeds  to  the  top  of  tbe  core 
of  the  tank,  and  there  delivers  its  gas  into  the  gas-holder,  just  above  the 
water-line.  At  r  is  a  union  joint  for  connecting  the  bottle,  e,  with  the 
tube  proceeding  to  the  top  of  the  core.  The  guide-rod,  F,  is  divided  so 
as  to  represent  pints  of  capacity  of  the  gas-holder,  and  the  proportions 
of  gas  and  air  are  thereby  easily  mixed  when  required.  The  gas-holder, 
c,  has  properly  secured  to  its  top  two  air-tight  cocks,  K  and  m.  The 
cock,  K,  is  to  admit  the  quantity  of  air  required  to  dilute  the  oxygen  or 
other  gas,  and  the  cock,  M,  communicates  with  a  flexible  tube  and  glass 
mouth-piece,  n.  The  mahogany  stand,  n,  has  fittings  to  place  the  bottle, 
e,  in,  and  the  tank  and  gas-holder  are  fastened  to  it  by  buttons  for  the 
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convenience  of  being  detached.  The  stand,  n,  is  also  mounted  on  castors 
for  the  convenience  of  removal.  The  bottle,  e,  being  charged  with  com- 
pressed gas,  and  the  tank,  a,  properly  filled  with  water,  the  mixing  and 
inhaling  of  the  gas  by  this  apparatus  is  as  follows : — The  cock,  k,  is 
opened,  and  the  gas-holder,  c,  is  gently  drawn  up  by  means  of  the  ring 
at  the  top  of  the  guide-rod,  f,  until  the  gas-holder  is  charged  with  the 
quantity  of  air  required  for  diluting  the  gas,  as  shown  by  the  division  at 
the  under  side  of  the  bridge-piece,  a.  The  cock,  k,  is  then  closed,  and 
the  stop-cock,  s,  slightly  opened,  thus  admitting  a  small  quantity  of  gas 
out  of  the  bottle,  e,  to  the  gas-holder.  When  the  graduated  guide-rod,  f, 
shows  that  sufficient  gas  has  been  admitted,  the  stop-cock,  n,  is  closed, 
and  the  apparatus  is  ready  for  the  patient  to  inhale,  in  doing  which,  the 
lungs  are  exhausted  of  air  by  making  a  strong  expiration.  The  glass- 
tube  is  then  taken  into  the  mouth,  and  the  inhaling  cock,  m,  is  opened, 
and  the  lungs  filled  with  the  gas  from  the  gas-holder  by  inspiration. 
The  cock  is  then  closed,  the  mouth  is  removed  from  the  glass  tube,  and 
an  expiration  is  made ;  then  the  gas  is  inhaled  as  before,  and  then  ex- 
haled, and  so  on  alternately,  until  the  prescribed  quantity  has  been 
consumed  by  the  patient. 

When  the  gas  in  the  bottle,  E,  has  been  all  used,  the  gas-holder  and 
tank  are  taken  off,  as  if  in  one  piece,  by  moving  the  turn-buttons  from 
the  plates,  and  lifting  it  by  the  handles.  The  empty  bottle  is  then 
removed  by  unscrewing  the  union  joint,  p,  and  a  full  one  is  put  in  its 
n  lace. 

The  gasometer  may  consist  of  a  bag  of  flexible  material,  instead  of  the 
gas-holder  and  tank,  as  just  described,  the  bag  being  so  placed  in  a  box 
or  drawer,  and  connected  with  the  vessel  of  condensed  gas,  that  a  stop  or 
pointer  outside  the  box  or  drawer  shall  indicate  the  amount  of  gas  or  air 
in  the  gasometer  at  any  time,  so  that  the  patient  may  measure  and  mix 
his  proportions  of  gas  and  air  in  a  manner  analogous  to  that  described  for 
charging  the  gas-holder  with  gas. 

ENVELOPE  FASTENING. 
J.  J.  Astox,  Preston. —  Patent  dated  March  11,  1854. 
The  usual  mode  of  fastening  adhesive  envelopes,  by  gumming  down 
the  tongue  of  the  seal  flap  upon  the  other  three  flaps,  is  very  insecure,  as 
the  envelope  can  be  easily  opened  by  the  application  of  steam  or  moisture, 
in  such  a  manner  that  it  may  be  reclosed  without  leaving  any  indication 
of  its  having  been  tampered  with.  Mr.  Aston  obtains  increased  security 
by  causing  the  tongue  of  the  seal  flap  to  enter  a  slit  in  the  other  three 
flaps,  and  then  to  be  folded  back  upon  itself,  the  gummed  underside  of 
the  tongue  being  made  to  adhere  to  the  insides  of  the  four  flaps. 

Fig.  1  of  our  engravings  represents  one  of  the  improved  envelopes, 
with  all  four  flaps  spread  open ;  fig.  2  represents  the  envelope  completely 

closed;  and  fig.  3 
shows  the  adaptation 
of  the  same  safety 
appliance  to  the  com- 
bined envelope  note 
paper,  which  has  late- 
ly come  into  use.  The 
three  flaps,  A,  b,  c,  of 
the  envelope  are  made 
to  overlap  each  other 
sufficiently,  to  allow 
of  the  slit  in  each 
coinciding  with  that 
in  the  others  when 
folded.  The  flap  A, 
which  is  first  folded 
down,  is  made  with  a 
slit  which  is  slightly  wider  than  the  others ;  the  slit  of  flap  e,  which  is 
next  folded  down,  is  narrower  than  that  of  the  flap  a,  but  slightly  wider 
than  that  of  the  flap  c,  which  is  folded  down  over  the  other  two,  the  flaps 
being  pasted  or  gummed  together  in  the  usual  manner.  This  gradation 
in  the  sizes  of  the  slits  very  much  facilitates  the  introduction  of  the 
tongue,  E,  of  the  flap  d  ;  and  this  is  further  as- 
sisted by  a  slight  taper  which  is  given  to  the 
tongue,  the  corners  of  which,  moreover,  are 
slightly  rounded.  The  tongue,  e,  is  gummed  as 
indicated  by  the  dark  shade,  the  gumming  being 
also  extended  to  a  portion  of  the  flap  n  itself,  if 
desirable.  In  closing  the  envelope,  the  tongue 
having  been  folded  or  creased  across,  so  as  to 
easily  take  up  its  position,  i3  moistened  and  in- 
troduced into  the  slit,  this  operation  being  facilitated  by  slightly  bending 
the  envelope  across  its  length.     When  closed,  the  envelope  will  present 
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the  appearance  given  in  fig.  2,  and  when  so  closed,  it  will  be  next  to  im- 
possible to  tamper  with  it  without  leaving  some  indication  of  having  done 
so,  whilst  the  party 

to  whom  it  is  ad-  Fig.  3. 

dressed  can  open  it 
with  greater  faci- 
lity than  an  ordi- 
nary envelope,  by 
inserting  his  finger 
nail  into  the  slit 
and  tearing  open 
the  seal  flap  d. 
When  the  material 
of  the  envelope  is 
thin,  the  tongue 
may  be  strength- 
ened by  being 
made  to  consist  of 
two  or  three  folds 
of  the  paper  pasted 
or  gummed  together.  In  the  case  of  the  note  paper,  represented  in  fig. 
3,  the  portion  to  be  written  upon  is  first  folded  up,  the  side  flaps  are  then 
folded  down  over  it,  and  the  tongue  flap  is  finally  brought  over,  and  the 
tongue  inserted  through  the  three  slits,  in  the  manner  already  de- 
scribed. 


WASHING  MACHINE. 

J.  Paterson,  Beverley. — Patent  dated  March  10,   1854. 

The  machine  which  the  patentee  employs  for  effecting  the  mechanical 
washing  and  cleansing  of  woven  fabrics  and  other  articles  or  materials, 
consists  essentially  of  a  cage  or  box  having  a  perforated  or  grated  top 
and  bottom.  These  two  perforated  diaphragms  are  so  arranged,  that 
each  aperture  in  the  top  is  directly  over  a  closed  or  solid  space  in  the 
bottom  ;   and  this  extends  throughout   the  entire   series  of  openings, 

Fig.  1. 


every  opening  in  one  diaphragm  or  side  being  directly  opposite  to  a  solid 
part  in  the  other.  The  cloth,  or  the  articles  to  be  washed,  are  deposited 
in  this  cage  or  box,  and  the  cage,  so  charged,  is  suspended  inside  a  tub 
or  cistern  containing  water,  the  cistern  being  closed  by  a  cover  or  lid, 
held  down  by  a  cross  bar  or  other  suitable  fastener.  To  the  inside  of 
both  the  top  and  bottom  of  the  water  cistern,  are  fitted  a  number  of  pro- 
jecting pieces,  corresponding  to  the  openings  in  the  top  and  bottom  of  the 
cage  ;  and  as  the  latter  is  made  to  traverse  vertically  up  and  down,  by 
the  action  of  a  lever  and  pair  of  connecting-rods,  or  other  mechanical 
arrangement,  considerable  frictional  pressure  is  alternately  exerted  upon 
the  upper  and  lower  sides  of  the  articles  under  treatment,  so  as  to  pro- 
duce an  efficient  and  rapid  cleansing  action. 

Fig.  1  of  our  engravings  is  a  longitudinal  section  of  the  water  cistern 
or  reservoir,  A,  with  its  contained  clothes  cage  or  box,  is.  The  tub  or 
cistern  has  a  cover,  c,  to  which  are  attached,  by  nails  or  screws,  the 
pressors,  n.  The  bottom  surface  of  the  tub  has  also  fast  upon  it  a  set  of 
pressors,  e.  The  clothes  receptacle  or  cage,  n,  is  grated  or  barred  as 
at  o,  the  upper  grating  being  moveable,  to  allow  of  the  clothes  being 
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deposited  in,  and  removed  from  the  box  or  cage.    This  adjustable  grating 
is  held  in  position  by  catches,  x,  fixed  to   the  body  of  the  box,  and  the 

cover,  c,  is  held  down  firmly  by 
the  cross  bar,  y.  Rods,  or  pieces 
of  wood,  h,  are  attached  to  the 
cage,  and  to  the  arms,  i,  as  de- 
lineated in  the  end  elevation,  fig. 
2,  and  by  the  action  of  this  ap- 
paratus the  cage  is  moved  up  and 
down.  At  j  is  a  shaft,  to  which 
the  arms,  I,  and  the  lever,  x,  are 
attached.  A  weight,  l,  is  at- 
tached to  the  lever,  k,  and  the 
momentum  thus  derived  produces 
a  violent  pressure  on  the  clothes 
at  the  termination  of  each  stroke. 
Motion  is  communicated  to  the 
machine  through  the  handle,  m, 
by  which  the  lever,  k,  is  moved 
back  and  forward.  The  tub  may 
be  emptied  when  required  by  the 
plug  hole  at  n.  Al- 
though it  is  preferred 
to  have  the  project- 
ing pieces  or  pressers 
fixed,  or  entirely  sta- 
tionary, whilst  mo- 
tion is  given  to  the 
cage  or  clothes  hol- 
der, the  patentee  does 
not  confine  himself  to 
this  precise  arrange- 
ment, as  the  same  or 
a  similar  effect  may 
be  obtained  by  having 
the  clothes  box  sta- 
tionary and  the  pres- 
sers moveable,  whilst 
the  form  of  the  open- 
ings in  the  clothes  box,  or  the  pressers  working  therein,  may  be  varied 
in  many  ways ;  and  by  making  either  the  clothes  box  or  pressers  to  tra- 
verse in  a  horizontal  direction,  or  in  a  circular  or  curvilinear  path,  a 
similar  effect  may  be  obtained  to  that  resulting  from  the  arrangement 
described. 


STEAM  WASHING  MACHINE. 

J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  April  7,  1854. 

This  invention  has  been  patented  in  this  country,  on  behalf  of 
Mr.  T.  F.  King  of  New  York,  and  consists  in  cleansing  clothes  by  the 
application  of  steam,  without  subjecting  them  to  the  rubbing  and  com- 
pressing actions  generally  employed  to  obtain  the  same  results.  We 
engrave  two  modifications  of  Mr.  King's  apparatus,  fig.  1  being  a  verti- 
cal section  of  an  arrangement  in  which  the  steam  is  supplied  from  a 
separate  boiler ;  whilst  fig.  2  is  a  vertical  section  of  an  arrangement, 
comprehending  in  itself  a  means  for  generating  the  steam.  In  the 
former  modification,  the  receptacle  for  the  clothes,  or  articles  to  be 
washed,  is  a  cylinder  or  barrel,  A,  set  with  its  axis  horizontal.  A  series  of 
ribs,  a,  are  fixed  upon  its  inside,  to  carry  round  the  clothes  and  turn 
them  over.  On  the  front  or  wider  end  of  the  barrel  is  screwed  a  metal 
frame,  B,  a  turned  projection  upon  it  constituting  the  spindle  for  that  end, 
whilst  it  is  made  in  one  piece  with  the  frame  for  the  door,  c,  through 
which  the  clothes  are  put  into  and  taken  out  of  the  cylinder,  the  door 
being  fastened  by  screws  or  springs,  and  made  tight  by  packing  round 
the  edge.  Small  valves,  i>,  are  inserted  at  intervals  round  the  end  of  the 
barrel,  being  provided  with  perforated  strainers  internally.  A  hollow 
spindle-picce,  e,  is  screwed  upon  the  back  or  smaller  end  of  the  barrel — 
this  spindle,  as  well  as  the  front  spindle,  b,  revolving  in  suitable  bearings 
in  the  framing.  A  series  of  pipes,  F,  are  fixed  at  intervals  round  the 
inside  of  the  barrel,  these  pipes  radiating  from  the  centre  of  the  smaller 
end,  and  running  along  the  cylindrical  portion  of  the  barrel.  The 
longitudinal  portions  of  the  pipes,  f,  are  perforated,  and  their  central 
ends  fit  closely  upon  the  inner  expanded  conical  end  of  the  fixed  tube,  o, 
which  passes  through  the  centre  of  the  tubular  spindle,  e.  The  tube,  G, 
is  formed  with  two  passages,  being  divided  by  a  horizontal  diaphragm. 
A  small  pipe,  o,  is  screwed  into  the  outer  end  of  the  lower  passage,  and 
communicates  with  a  steam  boiler,  the  steam  from  which  passes  from  the 


pipe,  o,  by  an  opening  on  the  under  side  of  its  inner  conical  end,  and 
enters  that  one  of  the  pipes,  f,  which  happens  to  be  downwards — escap- 
ing from  it  through  the  perforations  at  the  bottom  of  the  water  and 
clothes.     The  waste  steam  escapes  through  whichever  of  tho  pipes,  f, 

Fig.  1. 


happens  to  be  upwards,  an-'  passes  off  by  the  upper  passage  in  the  pipe, 
G,  or  hot  or  cold  water  may  be  supplied  to  the  barrel  through  this  pas- 
sage. A  bracket,  h,  is  attached  to  the  framing  and  to  the  pipe,  o,  to 
hold  it  motionless  during  the  rotation  of  the  barrel.  Instead  of  the  pipes, 
f,  being  arranged  in  the  manner  just  described,  their  longitudinal  por- 

Fig.  2. 


tions  may  be  dispensed  with — the  remaining  radiating  portions  being  fixed 
to  the  central  stationary  pipe,  G,  aud  being  protected  by  a  perforated  dia- 
phragm. A  pipe,  i,  from  a  cold  water  cistern,  is  connected  to  the  pipe,  G, 
and  another  pipe,  k,  also  connected  to  the  pipe,  G,  conveys  hot  water  to 
it  when  necessary ;  whilst  the  waste  steam  is  carried  off  by  the  pipe,  L, 
into  the  condenser,  M.  This  condenser  is  a  vessel,  divided  across  by  a 
partition,  q,  which  terminates  in  a  horizontal  plate,  R,  and  it  is  filled  with 
water  to  any  height  covering  the  plate,  k.  The  waste  steam,  entering 
by  the  pipe,  l,  is  condensed  by  the  water  until  this  becomes  heated,  after 
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which  the  steam,  forcing  its  way  through  the  water,  passes  under  the 
plate.  K,  and  escapes  by  the  pipe,  s,  on  the  other  side.  The  top  of  the 
cistern  is  furnished  with  a  Tacuum  valve,  to  prevent  the  pressure  of  the 
air  from  forcing  the  water  up  the  pipe,  l.  The  lower  half  of  the  front 
end  of  the  barrel  is  encompassed  by  a  tub  or  vessel,  t,  provided  with  a 
door,  c,  in  front,  of  a  sufficient  size  to  admit  of  the  door,  c,  of  the  barrel 
being  opened  through  it,  when  brought  opposite  to  it  for  taking  out  the 
clothes.  From  this  tub,  a  pipe  at  one  side  carries  off  the  waste  water 
and  snds  to  the  sewer,  whilst  another  pipe  or  valve  communicates  with 
a  vessel,  v,  below,  in  which  the  suds  and  water  capable  of  being  re-used 
are  collected. 

In  operating  with  this  machine,  the  barrel  is  half  filled  with  hot  water, 
and  soap,  or  other  suitable  alkaline  preparation,  is  added  to  it.  The 
clothes  are  then  introduced;  and,  the  barrel  being  closed,  steam  is 
admitted,  and  the  barrel  is  made  to  rotate.  In  about  ten  minutes,  all 
impurities  will  be  loosened  from  the  clothes,  and  the  dirty  water  being 
let  out,  a  supply  of  pure  water  is  introduced  to  rinse  the  clothes,  after 
which  they  may  be  taken  out,  when  they  will  be  quite  clean. 

The  apparatus  represented  in  fig.  2,  which  is  drawn  to  a  larger  scale 
than  fig.  1,  is  of  a  smaller  size,  being  adapted  for  family  use.  The 
cylinder,  a,  is  made  of  copper,  and  placed  over  a  furnace  receptacle,  x, 
of  cast-iron,  provided  with  a  damper,  z,  for  cutting  off  the  communica- 
tion when  necessary.  Above  the  cylinder,  a,  and  resting  on  the  frame, 
x,  is  a  boiler,  r,  the  bottom  of  which  forms  the  upper  part  of  the  flue- 
space  embracing  the  cylinder,  the  smoke  finally  passing  off  up  a  flue 
formed  through  the  centre  of  the  boiler.  The  spindles,  b  and  E,  are 
similar  to  those  of  the  apparatus  represented  in  fig.  1  :  a  small  winch- 
handle,  however,  is  fixed  upon  the  front  spindle  for  turning  the  cylinder 
by.  A  single-passaged  pipe,  g,  is  passed  through  the  tubular  spindle, 
E,  and  on  the  inner  end  of  this  pipe  is  fixed  a  pipe,  f,  rising  up  verti- 
cally from  it  inside  the  cylinder.  The  waste  steam  escapes  through  the 
pipe,  G,  and  is  conducted  by  it  into  the  boiler,  y,  to  assist  in  heating  the 
water  there,  and  this  water  may  be  admitted  into  the  cylinder  by  opening 
the  stop-cock  of  the  pipe,  k.  In  using  this  machine,  the  cylinder,  a, 
is  half  filled  with  water,  to  which  soap  is  added,  and  the  boiler,  r,  is 
filled  with  water  likewise.  A  fire  is  then  lighted  below  the  cylinder, 
and  as  soon  as  steam  issues  at  the  pipe,  G,  the  damper,  z,  is  closed,  and 
the  clothes  to  be  washed  are  introduced  into  the  cylinder  by  the  door,  c. 
The  damper  is  then  opened,  and  the  cylinder  is  turned  alternately  in 
different  directions.  In  about  five  minutes  after  the  steam  issues  freely 
from  the  pipe,  g,  the  damper  may  be  stopped  and  the  clothes  taken  out. 
If  the  clothes  are  not  much  soiled,  one  supply  of  water  and  soap  will 
cleanse  two  or  three  lots ;  and  the  water  in  the  boiler,  y,  will  be  heated 
iu  readiness  for  rinsing  the  clothes,  or  for  supplying  the  cylinder. 


REVIEWS  OF  NEW  BOOKS. 


The  Practical  Millwright's  and  Engineer's  Ready  Reckoner;  or 
Tables  for  finding  the  diameters  and  power  of  Wheels,  the  weights, 
diameters,  and  power  of  Shafts,  and  the  diameters  and  strength  of 
Bolts.     By  Thomas  Dixon.     Bolton-le-Moors :  1854.    Pp.  50. 

This  is  a  very  useful  and  clearly  arranged  tabular  volume.  Its  first 
27  pages  are  devoted  to  tables  for  finding  the  diameter  and  power  of 
wheels  for  any  number  of  teeth  np  to  500.  We  have  then  two  sheets  of 
matter  for  finding  the  weight  and  power  of  shafts ;  one  for  the  strength 
of  bolts  in  pounds,  one  for  the  average  pressures  of  steam  for  expansive 
engines  and  governor  speeds  ;  and  six  relating  to  pumps.  The  author's 
preface  furnishes  a  pretty  full  exposition  of  the  contents  of  the  work,  as 
follows : — 

"  In  calculating  the  tables  for  finding  the  diameter  of  wheels,  the  pitch  is  assumed  to 
be  the  length  of  the  arc  (on  the  pitch  circle)  contained  betwixt  the  centres  of  two  con- 
tiguous teeth,  or  the  circumference  of  the  pitch  circle  divided  by  the  number  of  cogs  in 
the  wheel.  The  tables  for  power  are  calculated  according  to  the  rule  established  in  the 
extensive  practice  of  the  late  eminent  engineer,  Benjamin  Hick,  Esq.,  of  Eolton;  and  the 
breadth  of  the  wheels  are  reckoned  with  the  relative  proportion  of  2  to  1  of  the  pitch;  it 
having  been  found  a  good  plan  to  make  the  calculated  power  (with  this  proportion)  equal 
to  the  power  required  and  then  make  allowance  in  pitch  or  breadth,  or  both,  to  meet  the 
wear  and  tear  to  which  the  wheels  are  likely  to  be  subjected.  The  results  obtained  from 
Mr.  Hick's  rule  fgiven  in  the  tables)  are  rather  different  to  those  derived  from  the 
authorities  quoted  in  Buchanan's  Practical  Essay  on  Millwork,  being  rather  higher 
than  obtained  from  Mr.  Roberton's  rule,  while  a  difference  exists  betwixt  the  results  of 
Messra.  Eoberton  and  Carmichael,  in  consequence  of  the  former  neglecting  and  the  latter 
admitting  the  length  of  the  cogs  into  the  calculations.  For  wheels  with  3  inches  pitch 
there  is  little  difference  in  the  results  obtained  by  either  rule,  and  the  application  of  the 
tables  (as  shown  in  the  rules  and  examples)  will  enable  practical  men  readily  to  obtain 
the  power  of  wheels  agreeing  with  any  of  the  authorities  before  mentioned. 

"  In  the  tables  for  the  weights  and  power  of  shafts,  the  weight  of  one  cubic  foot  of  cast- 
iron  is  reckoned  450  pounds;  wrought-iron  rolled  bars,  6  inches  diameter  and  under, 
ra  in  first  table),  are. reckoned  480  pounds  per  cubic  foot;  and  wrought-iron  hammered 
bars,  8  inches  diameter  and  above  (shown  in  second  table),  are  reckoned  1  per  cent. 
heavier  than  rolled  bars,  or  nearly  465  pounds  per  cubic  foot.    For  the  power  of  shafts, 


the  tables  are  calculated  for  several  divisors,  to  provide  in  some  degree  for  the  different 
allowances  made  by  engineers. 

"  For  the  strength  of  bolts,  the  table  is  calculated  to  suit  the  uniform  system  of  screw 
threads  introduced  by  Joseph  Whitworth,  Esq.,  C.E.,  of  Manchester;  and  the  extreme 
strains  of  cross  section  of  bolts  at  bottom  of  threads  are  reckoned  from  1  ton  to  6  tons  per 
square  inch,  to  give  sufficient  range  for  including  the  various  materials  of  which  bolts 
are  commonly  made. 

"The  allowance  often  given  in  calculating  the  strength  of  holding  down  bolts,  is  for 
wrought-iron,  about  3  tons  per  square  inch ;  copper,  °  ditto ;  and  brass,  14  tons ;  the 
whole  of  which  will  be  found  included  in  the  table." 

When  we  add  that  the  tables  are  enforced  by  suitable  directing 
examples,  and  that  all  the  details  are  given  in  the  clearest  characters, 
we  have  said  all  that  is  necessary  to  introduce  the  book  to  the  intelligent 
mechanic. 


Proceedings  op  the  California  Academy  of  Natural  Sciences.    Vol.  I. 
San  Francisco:  1854. 

This  scrap  of  far-off  scientific  record,  is  entirely  devoted  to  the  con- 
sideration of  Botanical  and  Ichthyological  matters,  and  is  interesting,  in 
as  far  as  it  shows  that  science  is  even  now  astir  in  the  gold  countries. 


PROCEEDINGS  OF   SCIENTIFIC  SOCIETIES. 


MEETING  OF  THE  BRITISH  ASSOCIATION  AT  LIVERPOOL. 

Section  G. — Mechanical  Science. 
Friday,  September  22. 
In  this  section,  the  papers  read  or  addresses  delivered  were  the  following: — 
"  On  the  progress'  of  Naval  Architecture  and  Steam  Navigation,"  by  Mr.  Scott 
Russell. — It  was  mainly  (the  lecturer  said)  in  respect  to  speed  that  the  great  im- 
provements in  the  last  twenty  years  had  been  made.  Within  that  time,  the  principle 
and  the  means  of  gaining  speed  had  become  definitely  known,  and  this  Association 
had  had  a  great  deal  to  do  with  the  establishment  of  that  principle,  which  con- 
sisted mainly  in  the  particular  formation  of  the  water-lines  of  the  vessel.  The  old 
ships  had  a  round,  bluff,  duck's-breast  bow,  with  a  sloping  narrow  stern.  At 
length  the  idea  was  arrived  at  of  making  a  boat  with  a  bow,  the  water-lines  of 
which  should  correspond  with  the  wave  of  the  sea  itself,  which  should  gently  and 
gradually  divide  the  particles  of  water,  which  would  then  give  a  quiet  and  easy 
passage  to  the  vessel  entering,  whether  propelled  by  steam  or  by  sails,  without 
resisting  their  progress,  and  heaping  a  mound  of  water  before  the  bows,  as  in  the 
case  of  the  old  bluff,  round-built  vessels.  It  seemed  now  to  be  universally  admitted 
in  Europe  and  in  America,  that  if  a  shipbuilder  wanted  to  have  a  very  easy  and 
fast-going  ship,  he  must  give  her  bow,  not  the  round  convex  line  formerly  adopted, 
but  a  fine,  long,  hollow  line,  such  as  the  meeting  might  observe  for  themselves  in 
all  the  recently-built  vessels.  Practical  men,  when  they  desired  to  build  a  fast 
ship,  saw  that  they  must  now  no  longer  use  the  convex  water-line,  but  they  must 
build  with  a  hollow  water-line  at  the  bow,  and  in  this  consisted  the  great  revolution 
which  had  taken  place  during  the  last  twenty  years.  Whereas,  formerly,  the 
broadest  part  of  the  vessel  was  only  a  third  part  from  the  bow,  the  broadest  part 
was  now  nearer  to  the  stern  than  to  the  bow  in  the  proportion  of  two  to  three,  so 
that  the  shape  of  the  ship  under  the  water  was  very  nearly  reversed.  The  ship 
out  of  the  water  might  remain  very  nearly  the  same,  but  where  she  cut  the  water 
the  lines  were  as  lie  had  described.  It  was  on  this  principle  that  American  clipper 
ships  and  English  ships  which  happened  to  be  very  fast  were  built,  and  upon  which 
he  would  say,  without  fear  of  contradiction,  every  vessel,  to  gain  anything  like 
sixteen  miles  an  hour,  must  be  built.  Now  there  was,  in  addition  to  this,  another 
very  important  principle  which  had  been  discovered.  That  was  the  virtue  of  the 
length.  It  used  to  be  a  dogma,  in  the  time  of  his  pupilage,  that  no  steamboat 
could  ever,  by  any  possibility,  go  faster  than  nine  statute  miles  an  hour.  He  was 
bom  and  bred  in  that  belief.  Nine  statute  miles  an  hour  was  the  creed  of  his 
instructor  in  shipbuilding.  At  that  time  they  had  very  short  vessels,  and  they 
endeavoured,  by  putting  enormous  power  in  them,  to  compel  them  to  go  through 
the  water  whether  they  would  or  not.  He  remembered  being  present  at  the  trial 
trip  of  a  vessel,  out  of  which  had  been  taken  50-horse  power  engines,  and  engines 
of  70-horse  power  substituted.  It  was  a  most  extraordinaty  fact,  that  she  only 
gained  something  like  a  quarter  of  a  knot  an  hour  by  that  enormous  addition  to 
her  power  and  fuel,  because  she  had  not  sufficient  length  to  go  by  any  force  at  a 
high  speed ;  and  the  more  she  was  driven  through  the  water,  the  greater  was  the 
resistance  made  by  the  water  which  she  raised  before  her.  The  principle  was 
ascertained,  that,  if  you  wanted  the  particles  of  water  to  go  out  of  the  way  of  the 
vessel  when  going  very  fast,  you  must  give  the  particles  more  time  to  do  so.  Now, 
this  might  appear  a  contradiction  in  terms,  but  the  faster  the  vessel  was  to  go 
through  the  water  the  more  time  must  be  allowed  to  the  particles  of  water  to  give 
way.  It  was  found  that  it  was  more  easy  to  push  a  vessel  with  an  elongated  body 
through  the  water  at  great  speed,  than  the  short  vessels  which  had  been  in  use. 
This  was  reduced  to  a  regular  principle,  the  result  of  which  was,  that  it  was  now 
certain  that  twenty-four  feet  of  length  in  the  entrance  lines  of  a  vessel  would  give 
eight  miles  an  hour  easily ;  to  go  at  sixteen  miles  an  hour,  the  entrance  lines 
should  be  nearly  96  feet  long.  To  give  twenty-four  miles  an  hour,  the  entrance 
should  be  216  feet  long,  so  that  they  could  not  expect  to  get  twenty-four 
miles  an  hour  until  they  had  made  up  their  minds  to  build  ships  something  like 


208 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


400  feet  long.  From  all  the  experiments  he  hud  made,  and  had  seen  made,  these 
facts  were  undoubted.  The  clipper  ships  and  fast  steamers  had  lengthened  their 
how-lines  until  they  had  got  the  necessary  length  for  speed ;  and  if  those  present 
looked  at  any  vessel  which  had  got  the  reputation  of  going  sixteen  miles  an  hour, 
he  believed  they  would  find  that  to  be  the  fact.  Indeed,  he  did  not  believe  there 
was  in  existence  a  vessel  shorter  than  180  feet  which  could  go  sixteen  miles  an 
hour;  and  if  there  were  any  such  vessel  forced  to  go  more  than  sixteen  miles,  it  was 
at  an  expenditure  of  power  which  was  perfectly  preposterous.  They  would,  there- 
fore, perceive  wily  such  a  large  vessel  as  the  Himalaya  had  such  great  speed. 
The  Himalaya  had  a  length  of  350  feet,  and  should  have  the  greatest  speed  for 
the  smallest  power  of  any  merchant  vessel  hitherto.  If,  in  a  like  manner,  they 
looked  at  the  large  clipper  ships  of  2,000  and  3,000  tons  burden  now  bui't,  they 
would  find  that  the  principle  was  taken  advantage  of,  and  that  their  bows  were 
elongated  to  a  great  length.  But  what  else  was  being  done  ?  The  owners  of  the 
clipper  ships  were  finding  out  that,  by  the  lengthening  of  the  bow,  and  making  the 
lines  more  hollow,  they  could  reduce  the  sails  and  spars,  and  yet  preserve  their 
speed,  finding  that  the  ships  could  now  do  in  the  water  what  force  of  canvas  could 
never  alone  accomplish.  Like  every  truth,  the  shape  of  a  vessel  had  been  long 
since  found  out  and  lost  again.  The  old  London  wherry  was  built  as  perfectly 
upon  the  lines  he  had  described,  as  if  it  had  been  mathematically  constructed  upon 
them.  In  India,  the  boats  were  made  precisely  upon  that  form,  and  they  were  the 
fastest  boats  in  the  world,  as  a  class.  The  Turkish  caiques  had  the  same  shape, 
and  they  were  very  fine  vessels.  In  Spain,  they  had  arrived  by  some  means  at  a 
form  not  very  different;  and  throughout  the  whole  of  the  last  war,  the  Spanish 
vessels  were  the  best  vessels,  and  the  best  England  took.  The  smugglers,  because 
they  risked  their  necks  upon  the  speed  of  their  ships,  quickly  found  out  what  shape 
was  best ;  and  some  of  the  most  beautiful  ships  that  ever  came  into  our  possession 
in  that  way  were  built  in  that  form.  The  Americans  had  made  very  early  an  ex- 
periment of  the  kind  in  steamboats.  They  lengthened  their  steamers  at  a  very 
early  period,  and  they  now  generally  built  upon  this  plan,  and  with  the  hollow 
lines.  They  had  done  wonders  in  this  way,  and  he  believed  in  England  wonders 
were  also  being  done.  It  was  not  easy  to  carry  the  elongating  of  the  vessels  much 
further  in  wooden  ships,  because  they  could  not  get  timber  large  enough,  and  it 
was  impossible  to  make  it  strong  enough  by  joining ;  bnt  he  believed  Professor 
Fairbairn  had  discovered  the  means  of  joining  iron,  bo  as  to  make  it  equal  in 
strength  to  solid  metal.  Having  alluded  to  the  building  of  the  Great  Western, 
and  subsequently  of  the  Great  Britain,  and  the  prophetic  doubts  expressed  at  first 
regarding  the  fate  of  each,  the  speaker  proceeded  to  describe  the  great  vessel  now 
being  built  by  him  upon  the  Thames,  for  the  Eastern  Steam  Navigation  Company, 
to  trade  with  India  and  Australia.  He  showed  how  the  difficulty  of  carrying 
coals,  and  having  to  stop  for  them,  and  buy  them  at  high  rates  at  St.  Vincent  and 
the  Cape  of  Good  Hope,  and  sometimes  the  Mauritius,  created  such  an  expense 
that  no  freights  could  cover ;  he  showed  how  it  became  necessary  to  construct  a 
vessel  large  enough  to  cany  her  own  coals  all  the  way.  When,  therefore,  he  told 
them  that  the  vessel  being  constructed  was  expected  to  make  the  voyage  to 
Australia  in  30  days,  carrying  a  sufficient  freight,  with  COO  first-class  and  1000 
second-class  passengers,  having  three  large  tiers  of  decks,  8  feet  each  in  height 
— that  she  was  G75  feet  long,  83  feet  beam,  60  feet  deep — when  he  told  them, 
that  he  had  just  measured  St.  George's  Hall,  and  found  that  it  would  not  fairly 
represent  this  ship,  being  only  1G9  feet,  instead  of  675  feet  long— that  up  to  the 
top  of  the  hall  it  was  only  8?  feet  high,  and  up  to  the  spring  of  the  arch  about  the 
height  of  the  ship— that  the  breadth  of  St.  George's  Hall  was  only  77  feet,  being 
G  feet  narrower  than  the  hold  of  the  ship,  it  would  give  them  the  nearest  approxi- 
mation he  could  convey  to  the  size  of  the  vessel.  In  reply  to  a  question,  he  stated 
that  the  hu»e  vessel  which  he  had  described  would  draw  20  feet  when  light,  and 
30  feet  loaded. 

"On  Mr.  Fisher's  Venetian  Screw  Propeller,"  by  Mr.  J.  Grantham. 

"  On  Mr.  Cunningham's  Plan  for  Reefing  Topsails,"  by  Mr.  Grantham. 

"On  the  Ventilation  of  Emigrant  Ships,"  by  Mr.  J.  Cunningham.— He  said  it 
was  a  fact,  acknowledged  by  all  men  practically  conversant  with  the  general  condi- 
tion of  emigrant  ships,  as  respected  ventilation,  that  the  means  usually  employed 
were  wholly  in-'lequate  for  affording.a  constant  and  sufficient  supply  of  pure  air  to 
the  parts  of  a  v.ssel  occupied  by  emigrajjtes,  or  for  conveying  away  from  them,  at  the 
same  time,  the  vitiated  air.  The  want'8£Vich  means  was  painfully  experienced  by 
the  emigrants  even  under  ordinary  circtlnj'^Bmces,  but  more  particularly  was  the  want 
felt  during  calms  and  hot  weather,  when  scarcely  a  breath  of  pure  air  could  be  con- 
veyed into  the  cabins  and  holds,  and  when  the  vessels  were  crowded  with  human 
beings,  as  emigrant  vessels  usually  are,  in  spaces  proportionally  less  than  the  law 
allows  for  the  commonest  lodging-houses.  In  rough  weather,  also,  when  the  port- 
holes were  closed  and  the  hatches  battened  down,  the  condition  of  the  emigrants 
became  infinitely  worse,  for  to  the  fetid  atmosphere  which  they  were  compelled  to 
hreathe,  were  superadded  consequent  sickness,  fevers,  and  other  cognate  evils. 
These  consequences,  frequently  fatal,  arising  to  the  poor  creatures  from  such  a  state 
of  unfavourable  conditions,  were  too  well  known  to  require  particular  illustration. 
An  example  or  two,  however,  might  be  given  of  the  fatal  effects,  which,  if  not 
directly  produced,  were  certainly  greatly  aggravated  by  a  want  of  the  means  for 
proper  ventilation,  and  for  disinfecting  the  vessels.  He  referred  to  the  ship  Dirigo, 
which  lately  sailed  from  this  port  to  Australia  with  emigrants,  and  in  which,  two 
days  after  she  left  the  port,  cholera  broke  out,  and  carried  off  42  passengers.  In 
a  letter  published  in  the  Times  of  the  1st  of  this  month,  an  account  was  given  of 
the  horrible  condition  of  the  men  in  the  Government  ships  now  in  the  Black  Sea, 
where  the  cholera  broke  out  during  stormy  weather,  when  the  hatches  were  bat- 
tened down,  and  the  port-holes  closed.  The  fetid  state  of  the  atmosphere  in  these 
ships,  from  a  want  of  ventilation,  and  the  frightful  mortality  that  ensued  in  con- 
sequence, were  most  graphically  described  in  that  letter.     These  cases  were  suffi- 


cient to  illustrate  the  defective  ventilating  means  employed  on  board,  not  only  of 
merchant  vessels,  but  even  the  best  appointed  men-of-war  or  Government  ships. 
It  might  be  safely  asserted,  that  no  efficient  system  of  ventilation  could  he  oarried 
out  in  ships  by  any  other  than  a  motive  power,  proportioned  to  the  requirements 
of  the  number  of  people  on  board.  All  other  means,  such  as  wind  sails  and  open 
ports,  at  present  employed,  could  ooly  be  but  partially  effective,  and  could  not 
either  at  all  times  be  made  available.  The  scheme  which  he  (Mr.  Cunningham) 
suggested  for  effecting  those  vital  objects  on  board  a  vessel  was  illustrated  by 
drawings,  and  had  been  made  the  subject  of  a  patent.  By  the  application  of  this 
power,  a  constant  and  most  effective  method  of  ventilation  could  at  all  times  be 
carried  on.  In  combination  with  it,  also,  was  a  simple  process  of  disinfecting  » 
ship  (should  an  infectious  distemper  break  out)  in  a  most  effective  and  rapid 
manner;  and  had  the  ship  Dirigo,  or  the  Government  ships  in  the  Black  Sea, 
been  provided  with  the  means  for  ventilating  or  disinfecting  them  which  his  scheme 
embraced,  the  probability  was  that  the  cholera  would  not  in  either  case  have  made 
its  appearance,  or,  at  all  events,  its  virulent  character  would  have  been  greatly 
mitigated,  and  the  mortality  considerably  lessened.  A  statement  appeared  in  a 
late  number  of  the  Medical  Journal,  of  the  salutary  effects  produced  by  the  use  of 
the  chloride  of  zinc,  as  a  disinfecting  agent,  among  patients  labouring  under  yellow 
fever,  showing  that,  where  the  chloride  was  used,  5  per  cent,  only  of  the  patients 
died ;  whereas,  where  it  was  not  used,  30  per  cent.  died.  The  recovery  of  the 
patients  was  also  greatly  promoted  by  the  use  of  the  disinfecting  fluid.  The  plan 
of  the  engine  shown  by  Mr.  Cunningham  to  the  section  was  calculated  at  3-horse 
power,  and  was  sufficient  to  thoroughly  ventilate  a  ship  of  1,500  tons  burden, 
containing  600  persons,  and  to  afford  to  each  person  3  cubic  feet  of  pure  air  every 
minute.  This  supply  is  effected  by  two  fans,  performing  450  revolutions  in  a 
minute,  thereby  forcing  the  air  down  the  main  air-shaft  to  the  side  trunk  flues, 
which  extend  along  each  side  of  the  vessel.  Small  branch  flues  to  the  cabins,  and 
other  parts  of  the  ship  requiring  ventilation,  are  joined  into  the  main  trunk  Hues, 
each  being  provided  with  sliding  or  revolving  ventilators,  to  regulate  the  requisite 
amount  of  supply.  One  vessel  is  employed  for  disinfecting  or  for  cooling  the 
atmosphere:  a  tank  is  charged  with  water,  containing  the  disinfecting  fluid,  and  the 
truncated  cone,  which  is  termed  "  a  spray,"  is  inverted  with  its  smaller  end  into 
the  fluid,  its  upper  end  spreading  out,  and  being  perforated.  This  vessel  rotates 
rapidly,  and  the  fluid,  by  the  centrifugal  force,  is  drawn  up  and  thrown  out  in 
spray,  through  which  the  air  must  pass  into  the  fanners,  thus  becoming  impreg- 
nated in  its  passage  with  the  disinfecting  material,  such  as  the  chloride  of  zinc  or 
of  lime.  By  placing  a  few  bucketfuls  of  ice  per  diem  in  the  tank,  the  water  may 
be  cooled  to  a  low  degree,  and,  consequently,  the  air  must  be  reduced  in  tempera- 
ture in  like  manner.  This  may  be  applied  in  the  tropics,  or  when  required.  The 
cost  of  providing  a  steam-engine  boiler  and  apparatus  complete,  including  flues,  &c, 
for  a  ship  of  1,500  tons  burden,  similar  to  the  plans  exhibited,  was  estimated  by 
the  lecturer  at  between  £250  and  £300.  The  quantity  of  fuel  required  to  keep 
the  engine  at  work  night  and  day,  for  100  days,  would  be  about  20  tons.  In 
addition  to  the  process  of  ventilation,  it  was  proposed,  also,  to  adapt  the  engine  to 
several  other  purposes,  such  as  the  loading  and  discharging  of  the  vessel,  lifting 
the  anchors,  pumping  the  ship,  supplying  water  to  the  water-closets,  and  for  clean- 
ing the  decks ;  and  besides  this,  it  was  proposed  to  apply  the  waste  steam  to  the 
purposes  of  cooking. 

Saturday,  September  23. 

Mr.  Nasmyth  described  a  plan  of  "  A  Lightning  Conductor  for  Chimneys," 
which  an  experience  of  eighteen  years  had  proved  to  him  was  very  advantageous. 
The  ordinary  mode  of  attaching  lightning  conductors  was  simply  by  fastening  a 
copper  or  other  metal  rod  to  the  exterior  surface  of  the  chimney,  spiked  at  intervals 
to  one  side,  and  conducted  finally  into  the  ground.  It  sometimes  occurred,  how- 
ever, that  by  bad  insulation  of  the  holdfasts,  the  electrical  discharge  is  absolutely 
taken  into  the  interior  of  the  chimney,  and  several  cases  of  disaster  from  this  cause 
Mr.  Nasmyth  alluded  to.  Mr.  Nasmyth's  plan  was  to  suspend  the  rod  down  the 
centre  of  the  chimney,  from  a  metal  plate  at  the  top.  The  insulation  was  thus,  he 
contended,  more  perfect,  and  the  damage  to  the  chimney,  occasioned  frequently  by 
the  lightning  striking  the  holdfasts,  and  tearing  away  the  bricks,  &c,  would  be 
avoided. 

Professor  Faraday  said,  he  would  in  every  case  recommend  the  lightning  conduc- 
tor to  be  placed  within  the  building. 

"  On  Boiler  Explosions,"  by  Mr.  J.  Sewell,  whose  opinion  as  to  their  cause  dif- 
fered materially  from  that  hitherto  held,  that  they  are  caused  by  excessive  pressure. 
Mr.  Sewell,  though  he  admitted  that  this  had  a  great  deal  to  do  with  explosions, 
believed  that  the  moment  the  elastic  force  of  the  steam  became  greater  than  the 
resisting  power  of  the  boiler,  the  water  and  steam  escaped,  and  the  water,  bursting 
into  steam,  became  a  perfectly  elastic  force.  He  drew  attention  to  the  general 
construction  of  boilers,  and  the  injury  which  was  done  by  the  present  process  of 
punching.  He  proposed  to  strengtheu  the  plates  in  that  part,  by  rolling  them 
thick  along  the  edges. 

Mr.  Scott  Russell  explained  that  this  had  been  frequently  attempted,  but  had 
not  succeeded. 

Mr.  Clay  observed  that  shortness  of  water  was  the  most  frequent  cause  of  ex- 
plosion ;  and  another  cause  was  defect  in  parts  of  the  boiler.  He  drew  attention, 
also,  to  certain  samples  of  iron  on  the  table  upon  which  he  had  experimented.  He 
had  first  heated  a  piece  of  iron  to  a  red  heat,  and  then  hammered  it  very  lightly 
until  it  was  cold.  When  broken  off",  the  fracture  had  a  perfectly  crystalline  ap- 
pearance ;  but  after  the  iron  had  been  heated  again,  and  allowed  to  go  cold,  the 
fibrous  character  was  restored.  He  mentioned  this  as  a  fact  which  might  be 
brought  to  bear  upon  axles,  boilers,  and  other  masses  of  iron. 

Mr.  Nasmyth  said  he  had  himself  described  the  same  results  before  the  Associa- 
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tion  in  1943  ;  It  was  an  excellent  method,  and  anchors  were  now  thus  annealed  by 
the  Admiralty. 

Mr.  Koberts  said,  he  had  been  in  the  habit  of  inspecting  boilers  after  explosion, 
and  he  had  generally  found  that  the  disasters  were  attributable  to  bad  construction. 

Mr.  H.  Dircks,  after  some  remarks  upon  boiler  plates  and  plates  for  iron  ships, 
which  he  recommended  to  be  L-shaped,  described  two  contrivances  which  he  had 
invented,  with  the  view  of  preventing  accidents  from  boiler  explosions.  Both  were 
dependent  upon  the  application  of  metal  fusible  at  a  dangerously  hot  temperature, 
and  which,  in  the  one  case,  by  fusing,  caused  an  indicator  ball  to  drop,  and  in  the 
other  set  in  motion  a  refrigerating  apparatus. 

Mr.  Fothergill  did  not  see  that  Mr.  Dirck's  contrivances  possessed  any  advan- 
tages over  the  ordinary  fusion  plug.  The  latter  was  a  French  contrivance,  and  had 
uow  been  abandoned  in  that  country. 

Mr.  Clay  thought  the  L-shaped  plates  would  be  too  expensive  for  ordinary 
practical  use. 

Mr.  Nasmyth,  referring  to  boiler  explosions,  deprecated  the  practice  of  attribut- 
ing them  to  mysterious  causes,  such  as  the  evolution  of  gases,  &c.  To  do  this 
was  more  dangerous  than  the  boiler  explosions  themselves,  inasmuch  as  it  diverted 
attention  from  the  plain  and  simple  cause;  namely,  in  too  many  cases,  the  parsi- 
mony of  employers.  If  a  law  were  passed  to  compel  proprietors  to  have  their 
counting-houses  either  over,  or  immediately  adjoining,  the  boilers,  doubtless  these 
accidents  would  be  greatly  reduced  in  number. 

"  On  the  Economical  Working  of  Steam-Boilers,"  by  Sir.  Chanter. 
-    Mr.  Gibson  described  a  contrivance  for  preventing  accidents  in  mines,  simply  by 
the  insertion  of  a  spiral  stair  down  the  shaft. 

"  On  the  Large  Fly-wheel  at  the  Mersey  Forge,"  and  "  On  the  Rolling  of  Taper 
Iron,  as  carried  on  at  the  Mersey  Iron  "Works,"  by  Mr.  Clay.  "  A  Report  of 
Experiments  on  the  Friction  of  Discs  in  "Water,  and  on  Experiments  to  be  made 
on  Centrifugal  Pumps,"  by  Mr.  James  Thornton. 

Monday,  Sept.  25. 

"  On  the  Consumption  of  Fuel  and  the  Prevention  of  Smoke,"  by  Mr.  Fairbairn, 
who  gave  his  opinion  that,  by  proper  attention  and  by  the  adoption  of  the  means 
already  known  and  practised,  the  issuing  of  smoke  from  steam-boiler  furnaces 
might  be  effectually  prevented.  The  great  secret  is  to  have  sufficient  capacity  in 
the  boiler;  and  if  the  boilers  had  double  their  usual  capacity,  the  perfect  combus- 
tion of  fuel,  and,  consequently,  the  prevention  of  smoke,  might  be  readily  accom- 
plished. He  referred  to  the  steam-engine  furnaces  of  the  Cornish  mines  to  prove, 
that  when  there  is  a  sufficient  inducement  to  the  proprietors  by  the  saving  of 
expense,  and  of  incitement  to  the  engineers  by  competition,  the  emission  of  smoke 
is  prevented  without  any  special  arrangement  to  produce  that  effect.  Mr.  Fairbairn 
then  described  a  furnace  which  he  conceived  offered  great  facilities  for  the  more 
perfect  combustion  of  fuel.  It  consists  of  two  furnaces  united  into  one,  the  gases 
is3uing  from  the  coals  being  mixed  together  in  a  single  chamber,  and  then  passed 
in  a  heated  state  over  the  bridge  of  the  furnace,  where  they  are  ignited.  By  this 
means,  and  by  keeping  the  fire-bars  clean  for  the  admission  of  air,  the  combustion 
Tas  rendered  very  complete, 

"On  a  Method  of  Boring  Holes  in  Rock  for  Tunnelling  Purposes,"  by  Mr.  J, 
Nasmyth. — In  the  ordinary  method  of  boring  holes  for  blasting,  by  striking  at  the 
end  of  the  bar  with  heavy  hammers,  a  great  portion  of  the  effect  is  lost  by  what  is 
commonly  termed  the  "inertia"  of  the  b;ir.  To  overcome  this  defect,  Mr.  Nasmyth 
proposes  to  convert  the  bar  into  a  piston-rod,  to  work  in  an  air-tight  cylinder 
through  a  stuffing-box.  By  this  means,  when  the  piston  is  drawn  to  the  end  of  the 
cylinder,  the  pressure  of  the  atmosphere  will  force  it  back  a*ain  with  accumulating 
velocity,  and  the  blow  struck  will  have  much  greater  effect.  Mechanical  contriv- 
ances might  be  introduced  for  changing  the  shape  and  the  directions  of  the  pene- 
trating point. — It  was  suggested,  in  the  discussion  that  ensued,  that  a  similar  effect 
mipht  be  more  readily  produced  by  the  employment  of  vulcanized  india-rubber 
sprinas ;  Mr.  Nasmyth  observed,  that  any  elastic  medium  would  answer  the  pur- 
pose, but  air  suggested  itself  as  affording  greater  extent  of  spring. 

"On  Mr.  Lindsay's  Experiments  on  a  Marine  Telegraph,  as  recently  Tried  in 
Portsmouth  Harbour,"  by  Mr.  K.  B.  Grantham. 

"  On  Telegraphic  Communication  between  England  and  America,"  by  Mr.  C. 
BakewelL 

Tuesday,  Sept.  26. 

"A  Report  on  Life-Boats,  prepared  by  a  Committee  appointed  at  the  last 
meeting  of  the  British  Association." 

"Inquiry  as  to  the  Principles  and  Measures  on  which  Safety  in  the  Navigation 
of  Iron  Ships  may  be  reasonably  looked  for,"  by  Dr.  Scoresby. — The  principles  for 
which  he  contended  were  : — 1.  That  the  magnetism  of  iron  ships  in  its  action  on 
the  compass  may  be  represented  by  a  vertical  and  a  horizontal  bar  swinging  round 
a.  compass.  2.  That  changes  in  the  magnetic  distribution  and  compas3  action  in 
iron  ships  do  take  place.  3.  That  the  changes  take  place  in  a  ship's  magnetism 
by  changes  of  magnetic  latitude.  4.  That  there  are  influences  in  a  ship  derived 
from  the  varieties  of  form  and  position  (relatively  to  the  compass)  of  particular 
masses  of  iron  which  may  act  as  natural  correctives.  5.  That  the  plan  of  correct- 
ing the  deviation  on  iron  ships  by  fixed  magnets  is  unsafe,  and  in  going  to  southern 
regions  aggravates  the  error.  G.  That  the  twisting  and  straining  of  the  iron 
materials  of  a  ship  will  tend  to  alter  the  magnetic  action  on  the  compass  ;  and  7. 
That  it  requires  time  to  effect  the  changes  in  a  ship's  magnetic  attraction.  Dr. 
Scoresby  said,  the  results  of  these  principles  establish  the  proposition  that  the 
magnetism  of  all  iron  ships  is  changeable;  and  that  the  iron  ships  in  which  the 
least  changes  may  be  expected  to  occur,  are  those  which  have  been  long  in  use 
ordinarily  pnrsning  the  same  course,  and  those  not  making  voyages  further  south 
Vo.  80^— Vol.  VII. 


than  the  Mediterranean.  In  such  circumstances  an  intelligent  captain,  by  observ- 
ing the  changes  that  take  place,  may  generally  have  confidence  in  his  compasses. 
The  suggestions  which  Dr.  Scoresby  made  for  diminishing  the  danger  arising  from 
deviations  are :— that  a  standard  azimuth  compass  be  placed  on  a  high  pedestal, 
where  a  position  of  smallest  deviation  may  be  found ;  that  a  compass  be  placed 
at  the  mast-head  fur  reference  to  correct  errors;  and  that  care  be  taken  on  the 
selection  of  compasses  to  have  ample  directive  force  on  the  needle. 

"  On  the  Limit  of  Weight  which  may  safely  be  laid  on  a  Pile  driven  into  the 
Ground,"  by  Professor  Stevelly. — The  force  which  resists  the  penetration  of  a  pile 
may,  under  very  peculiar  circumstances,  diminish  as  the  pile  is  driven  downwards; 
but  for  the  most  part  it  increases,  and  generally  towards  the  la^t  strokes  it  receives 
from  the  ram  the  increase  is  very  considerable.  A  simple  test  for  this  was  pointed 
out  by  the  author,  viz.,  after  the  pile  had  been  driven  as  deep  as  intended,  letting 
the  ram  descend  on  it  from  a  less  height  than  the  previous  stroke,  and  carefully 
comparing  the  two  distances  it  has  been  thus  driven.  If  the  resistance  increase, 
then  the  actual  load  the  pile  can  bear  will  not  be  less  than  what  it  would  be,  if 
the  resistance  were  strictly  uniform  which  the  pile  experienced  as  it  penetrated. 
This  last  force  admits  of  a  very  simple  calculation ;  from  which,  therefore,  a  most 
certain  limit  to  the  load  or  dead  weight  that  can  be  laid  on  the  pile  without  its 
sinking  further  may  be  obtained.  The  author  then  pointed  out  the  two  dynamic 
principles  on  which  the  calculation  was  founded: — 1.  When  a  moving  mass,  W, 
strikes  another  W  at  rest  with   the  velocity,  v,   then  the  velocity,  after  impact, 

_       w 

v' — v  wiw'  •     2.  When  a  body  moving  with  the  velocity,  v',  is  stopped  by  a 

uniformly  acting  resistance,  that  resistance  can  be  compared  with  the  weight  that 
gives  the  velocity  (say  to  the  ram),  by  the  principle  that  the  force  or  resistance  is 
proportional  to  the  square  of  the  velocity  gained  or  destroyed,  divided  by  the  space 
through  which  the  force  acts  to  give  or  take  it  away.  The  following  practical 
rule  is,  then,  a  simple  algebraic  deduction  from  these  two  principles.  Let  W 
denote  the  weight  of  the  ram  in  tons ;  W',  the  weight  of  the  pile  in  tons  and  deci- 
mals; h,  the  height  in  feet  and  decimals  from  which  the  ram  is  let  fall  on  the 
final  stroke ;  d,  the  depth  in  decimals  of  a  foot  which  the  last  stroke  causes  the 
pile  to  penetrate.  L,  the  limit  of  load  (in  tons)  that  may  with  safety  be  laid  on 
the  pile,  shall  then  be: — 

\W+W'/  V   d    I 

In  which  W,  W,  h  and  d,  can  all  he  had  hy  actual  weighing  and  measurement. 

"On  some  Experiments  on  the  Transverse  Strain  on  Cast-Iron,"  by  Mr.  Oldham. 

"  On  the  Solidification  of  Bodies  under  Great  Pressure,1'  by  Mr.  Fairbairn. — 
It  appeared  from  experiment,  that  bodies  when  solidified  under  pressure  have  not 
only  their  densities  greatly  increased,  but  their  molecular  structure  is  also  mate- 
rially affected,  so  as  to  increase  their  adhesive  power.  The  power  of  bodies  to 
resist  strain  is  greatly  increased  when  solidified  under  pressure ;  and  he  said  he 
considered  it  highly  probable  that  the  time  is  not  far  distant  when  the  resisting 
power  of  metals,  as  well  as  their  densities,  may  be  increased  to  such  an  extent  as 
to  insure  not  only  greater  security,  but  greater  economy,  by  solidification  under 
pressure.  He  said  be  was  borne  out  in  these  views  by  the  fact,  that  the  specific 
gravities  of  the  bodies  experimented  on  were  increased  in  a  given  ratio  to  the 
pressure. 

Wednesday,  Sept.  28. 

"  On  Ocean  Steamers  and  Clipper  Ships,  and  their  Descriptive  Measurement," 
by  Captain  Henderson. 

"  On  Unchanged  Steam,"  by  Mr.  Prosser. 

"  On  an  Iron  Floating  Graving  Dock,"  by  Mr.  J.  Taylor. 

Section  F. — Statistics. 
Thursday,  Sept.  21. 
In  this  section  the  following  papers  were  read : — 

"  Suggestions  for  Improving  the  Present  Mode  of  Keeping  and  Stating  the  Na- 
tional Accounts,"  hy  Mr.  C.  Jellicoe. 

"  On  the  Preston  Strike,"  by  Mr.  H.  Ashworth,  who  gave  the  following  esti- 
mate of  the  loss  inflicted  on  the  community  by  the  strike,  from  data  furnished  by 
the  Central  Association  of  Master  Cotton  Spinners  and  Manufacturers,  the  accu- 
racy of  which  may  be  relied  on : — 
Capital  sunk  in  the  establishments  of  the  associated  manufacturers  of 

Preston £1,000,000 

Estimated  trading  loss  to  the  employers, £50,000 

Loss  by  depreciation,  interest,  and  other  contingencies  for  36 

weeks, 67,000 

Unavoidable  expenses  in  wages,  fuel,  and  other  items  during 

the  strike, , 28,000 

Loss  in  working  machinery  without  adequate  number,  and  with 

inferior  description  of  hands, 20,000 

165,000 

Loss  of  wages  to  the  operatives  during  the  strike, 250,000 

Loss  to  the  contributors  to  the  strike  fund,  whose  contributions  have 

become  abortive  by  its  failure, 97,000 

Estimated  loss  of  profit  to  shopkeepers, 11,250 

Estimated  loss  to  carriers,  railway  companies,  dressers,  sizers,  mechanics, 

and  other  auxiliary  occupations 10,000 

Total  loss  to  the  community  by  the  Preston  strike, £533,250 
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In  the  discussion  which  followed  the  reading  of  this  paper,  the  Rev.  Mr.  Clay 
stated  that  there  were  between  17,000  and  18,000  persons  engaged  in  the  strike. 
It  was  of  importance  to  know  the  proportion  of  males  and  females,  as  also  of  old 
and  young.  From  data  on  which  he  could  rely,  he  estimated  them  in  this  way. 
Of  the  18,000,  there  were  6,200  males  and  11,800  females.  Boys  under  13  years, 
620  ;  girls  under  13  years,  650.  Youths  between  13  and  18  years,  1,530  ;  girls 
between  13  and  18  years,  4,400.  Males  above  18  years,  4,050;  females  above  18 
years,  6,750.  He  had  reason  to  believe  there  were  about  1,000  mothers  of  infanta 
under  five  months  old — that  was,  1,000  women  employed  in  factories  who  were  not 
able  to  pay  attention  to  their  children.  The  Registrar-General  informed  him  (Mr. 
Clay)  that,  during  the  six  months  of  the  strike,  infantine  deaths  amounted  to  497 
in  Preston  ;  whilst  during  the  previous  sis  months,  whilst  work  was  going  on,  they 
amounted  to  594.  That  opened  the  question  how  far  it  might  be  proper  to  dis- 
countenance the  employment  of  females  in  mills,  who  had  infant  children  at  home 
requiring  their  attention. 

"Magnitude  and  Fluctuation  of  the  Circulation  of  Bills  of  Exchange,  1816 — 
1853,''  by  Mr.  Newmarch. 

Friday,  Sept.  22. 

"  On  the  Laws  of  Currency,  as  Exemplified  in  the  Circulation  of  Country  Bank 
Notes  in  England,  since  the  passing  of  the  Act  of  1844,"  by  Mr.  J.  W.  Gilbart. 

"  Statistics  of  Nice  Maritime,"  by  Lieutenant-Colonel  Sykes. 

11  Facts  and  Statements  connected  with  the  Question — Whether,  in  Consequence 
of  the  Discoveries  within  the  last  Six  Years,  the  Exchangeable  Value  of  Gold  in 
this  Country  has  fallen  below  its  former  Level,"  an  address  by  Mr.  Newmarch. 

Saturday,  Sept.  23. 

"The  Progress  and  Direction  of  British  Exports,  and  the  Influence  thereon  of 
Free  Trade  and  Gold,"  by  Mr.  R.  Valpy. — Referring  to  the  several  statistical  ab- 
stracts recently  published  for  the  first  time  by  the  Government,  the  author  sketched 
the  increase  of  the  exports  of  home  produce  from  this  country  from  1840  to  1853, 
showing  that  their  total  value  was  £877,299,000;  that  they  rose  from  £51,400,000 
in  1840  to  £98,933,000  in  1 853,  <-r  nearly  93  per  cent.  Those  to  foreign  countries 
rose  from  £34,431,000  to  £57,950,000  in  the  same  period;  and  those  to  British 
possessions  abroad  from  £16,974,000  to  £22,756,000.  Further,  in  1840,  the 
proportion  sent  to  European  countries  was  57  per  cent.,  and  in  1853  only  42  per 
cent,  of  the  whole  ;  while  North  America,  which  took  20  per  cent,  of  the  whole  in 
1840,  took  in  1853  no  less  than  33  per  cent.  To  the  United  States  alone  our  ex- 
ports were,  on  an  average  of  the  years  1842-45,  only  £23,623,000;  and  in  the 
years  1850-53  no  less  than  £69,4S1,000.  The  general  conclasions  suggested  by 
the  author  may  be  stated  as  follows : — That  the  average  increase  during  the  period 
has  been  larger  to  foreign  countries  than  to  British  possessions.  That  our  exports 
have  averaged  the  proportions  of  about  two-thirds  to  foreign  countries  and  one-third 
to  the  British  possessions.  That,  with  foreign  countries  in  different  parts  of  the 
world,  the  order  of  increase  has  been  to  North  America,  South  America,  and  Europe, 
and  of  Northern,  Central,  and  Southern  Europe ;  the  rate  of  increase  being  highest 
in  the  southern  division.  That  with  the  British  possessions  the  order  of  increase 
may  be  arranged  to  Australia,  Cape  of  Good  Hope.  North  American  colonies,  and 
the  East  Indies  ;  and,  finally,  that  to  the  United  States,  and  the  other  corn  grow- 
ing countries,  excepting  only  Russia,  our  exports  have  increased  with  our  imports 
of  corn. 

"  On  the  effects  of  good  and  bad  Times  upon  the  Committals  to  Prison,"  by  the 
Rev.  W.  Clay. 

"  Statistics  of  Poor  Relief  and  movement  of  Population  in  the  hundred  of  Wirral, 
Cheshire,"  by  Sir  P.  Boilean. 

"  On  the  Deaf  and  Dumb  in  the  United  Kingdom  in  1851,"  by  Mr.  D.  Buxton. 

"  On  the  Cost  and  Current  Prices  of  Wheat  in  England  during  the  last  ten 
years,  by  Mr.  J.  T.  Dawson,  who  summed  up  his  facts  into  the  following  con- 
clusions : — 1.  That  the  average  price  actually  paid  to  the  English  producer  for  his 
wheat  during  the  ten  harvest  years,  extending  from  September,  1843,  to  September, 
1853,  was  about  48s.  8d.  per  quarter.  2.  That  during  the  first  five  of  these  years, 
the  price  exceeded  this  average  so  much  as  to  give  to  the  producer  an  aggregate 
sum  of  about  £37,000,000  sterling,  more  than  he  would  have  received  had  the 
price  been  steady  at  the  decimal  average  during  those  five  years.  3.  That  during 
the  second  five  years  the  price  fell  short  of  the  average  to  a  precisely  equal  amount. 
4.  That,  consequently,  if  the  average  price  of  the  ten  years  gave,  as  it  may  reason- 
ably be  supposed  to  have  given,  to  the  farmers  no  more  than  a  reasonable  amount 
of  profit,  the  prices  of  the  last  five  years  must  have  been  quite  inadequate  to  defray 
the  cost  of  cultivation.  5.  That  though  the  uncertainty  of  the  seasons  must,  in  the 
present  state  of  agriculture,  be  deemed  the  chief  cause  of  these  fluctuations,  there 
are  several  others  which  a  complete  system  of  agricultural  statistics,  by  acquainting 
us,  early  in  each  season,  with  the  stock  in  hand,  and  the  breadth  of  land  prepared 
for  or  sown  with  corn,  would  enable  the  community  to  grapple  with,  and  gradually 
to  remove. 

Several  papers  on  a  decimal  system  of  coinage  and  accounts  were  read  in  this 
section. 

Monday,  Sept.  25. 

"On  the  Cost  and  Current  Prices  of  Wheat  in  England  in  1844-54,"  by  Mr. 
Dawson. 

"  On  the  French  System  of  Measures,  Weights,  and  Coins,"  by  Mr.  J.  Yates. 

"  On  Decimal  Coinage  and  Accounts,"  by  Mr.  T.  W.  Rathbone. 

Tuesday,  Sept.  26. 
"  On  the  Rise,  Progress,  and  Present  Condition  of  the  Joint-Stock  Banks  in 
London,"  by  Mr.  J.  Knight. 


"  On  the  Education  of  the  Poor  in  Liverpool,"  by  the  Rev.  Dr.  Hume. 
"On  the  Reformation  of  Offenders,"  by  Mr.  J.  B.  Barker. 

Section  E. — Geography  and  Ethnology. 
Thursday,  Sept.  21. 

The  following  papers  were  read  at  the  meetings  of  this  section  : — 

"  Communications  on  an  Australian  Expedition,"  from  Captain  Charles  Sturt, 
Dr.  Blundell,  and  Mr.  G.  S.  Wilson. 

"  A  Description  of  Three  Esquimaux  lately  Exhibited  in  London,"  by  Mr.  Cull. 

"Extracts  from  the  MS.  Notes  of  Travel  of  Gen.  Fevrier  in  Central  Asia,  from 
Teheran  to  Herat,  Balkh,  Candahar,  and  along  the  Course  of  the  Hulinund,  and 
round  the  Lake  Sistan." 

11  Notes  on  the  Etruscan  Question,"  by  Dr.  Freund,  read  by  Mr,  Cull. 

Friday,  Sept.  22. 

"On  Arctic  and  Antarctic  Currents,  and  their  Connection  with  the  Fate  of  Sir 
John  Franklin,"  by  Mr.  A.  G.  Findlay. 

"  On  Glaciers  in  the  Antarctic  Regions,"  by  Dr.  Sutherland. 

"  On  some  Remains  of  an  Early  People  in  the  South-eastern  corner  of  York- 
shire," by  Mr.  T.  Wright. 

Saturday,  Sept.  23. 

"On  the  Ethnology  of  the  Liverpool  District,  with  Notices  of  the  Hoy  lake 
Antiquities,"  by  the  Rev.  Dr.  Hume. 

"  On  the  Shortest  Routes  to  South  Australia,"  by  Captain  P.  Gale. 

"  On  Modifications  of  Great  Circle  Sailing,"  by  Mr.  J.  Towson. 

uOn  the  Form  of  Ancient  British  Crania,"  by  Mr.  J.  B.  Duvies. 

Monday,  Sept.  25. 

11  On  the  Caucasus  and  parts  of  the  Crimea,"  by  Mr.  D.  Seymour. 

"On  the  Ethnological  Value  of  the  Results  of  Philological  Inquiry,"  by  Dr. 
R.  Cull. 

"  Remarks  on  some  Levels  taken  in  Jerusalem,  with  the  Aneroid  Barometer," 
by  Captain  W.  Allen,  R.N. 

"On  the  Site  of  the  Holy  Sepulchre  at  Jerusalem,"  by  Mr.  J.  Ferguson. 

Tuesday,  Sept.  26. 
"  On  the  Early  Ethnology  of  Britain,1'  by  Mr.  T.  Wright. 
"  On  the  Lost  Tribes  of  Israel,"  by  Mr.  J.  Kennedy. 
"  On  the  Estuary  of  the  River  Mersey,"  by  Mr.  J.  B.  Yates. 
"  Hydrographical  Remarks  on  the  Improvement  of  the  Port  of  Liverpool,"  by 
Mr.  George  Rennie. 

11  On  Lake  Aukiga  and  its  Drainage  in  the  Desert  of  Caranjas  hi  Bolivia,"  by 
Dr.  G.  M.  Hamilton. 

Wednesday,  Sept.  27, 

"  On  the  Non-Russian  Populations  of  European  Russia,"  by  Dr.  Latham. 
"On  South  African  Languages,"  by  Mr.   Bleck. 

**On  the  Eastern  Territories  of  the  State  of  Ecuador  and  the  River  Napo,"  by 
the  Rev.  G.  Nicolay* 

Section  D. — Zoology-,  Botany,  and  Physiology'. 
Thursday,  Sept.  21. 

The  papers  read  at  the  meetings  of  this  section  were  these: — 

"  On  some  Traces  of  Harmonious  Colours  in  Plants  and  the  Plumage  of  Birds," 
by  Professor  M'Cosh. 

"  On  Associations  of  Colour  and  Relations  of  Colour  and  Form  in  Plants,"  by 
Dr.  G.  Dickie. 

"  On  the  Anatomy  of  the  Great  Ant-Eater,"  by  Professor  Owen. 

"  On  the  Power  by  which  Insects  are  enabled  to  Adhere  bo  Smooth  Perpendi- 
cular Surfaces,"  by  Dr.  Inman. 

"  On  Stangerla  Paradoxa,  a  new  genus  of  Cycads,"  by  the  Rev.  James  Yates. 

Friday,  Sept.  22. 

"  On  the  Vascular  System  of  the  Lower  Annulosa,"  by  Mr.  T.  II.  Huxley. 

"  On  the  Nature  of  the  Torbanehill  and  other  Varieties  of  Coal,"  by  D.  Redfern. 

"On  the  Great  Anthropoid  Ape,  the  Troglodytes  Gorilla,"  by  Professor  Owen. 

Saturday,  Sept.  23. 

"  On  the  Development  of  the  Embryo  of  Purpura  lapillus"  by  Dr.  Carpenter. 

"  Remarks  on  the  British  Species  of  Foraminifera,"  by  Prof.  W.  C.  Williamson. 

"  On  the  Medicinal  Leech,"  by  Mr.  Richardson  of  Hull. 

"  Some  Observations  on  the  Morphology  of  Pines  and  Firs,"  by  Professor  M'Cosh. 

"Some  further  Observations  on  the  Correspondence  between  the  Leaf  Venatiun 
and  Ramification  of  the  Plant,"  by  Professor  M'Cosh. 

"  On  the  Arrangement  of  the  Air  Canals  in  the  NymphieaceEe  (the  Water  Li\y) 
Tribe,"  by  T.  Masters. 

Monday,  Sept.  25. 

"  On  some  Points  connected  with  the  Natural  History  of  the  Azores,"  by  Pro- 
fessor E.  Forbes. 

"  On  the  application  of  Cyanide  of  Potassium  to  killing  Insects  for  the  Cabinet," 
by  Mr.  G.  B.  Uuckton. 

"  On  the  Physiology  of  Cells  in  relation  to  Consciousness  and  adaptive  Move- 
ments," by  Dr.  Laycock. 

"  Remarks  upon  some  Peculiarities  discovered  in  Liquid  Caoutchouc,"  by  Mr.  T.  C. 
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Archer. — The  peculiarities  noticed,  consisted  of  its  being  turned  black  by  the  action 
of  light  when  in  its  original  liquid  state. 

"  On  the  Existence  of  Thread  Cells  in  the  Infusoria,"  by  Professor  Allman. 

11  Report  of  the  Committee  appointed  to  Experiment  upon  the  Duration  of  the 
Vitality  of  Seeds,"  by  Dr.  Lankester. 

MONTHLY  NOTES. 


Pendulum  Test  of  the  Earth's  Mass. — It  has  been  known  for  some  time 
that  Professor  Airey,  the  Astronomer-Royal,  was  engaged  in  scientifically  investi- 
gating some  important  questions  as  to  the  density  or  mass  of  the  earth,  in  Harton 
Colliery,  on  the  banks  of  the  Tyne.  These  experiments  are  now  completed,  although 
no  detailed  result  has  yet  been  arrived  at,  and  we  are,  therefore,  so  far  only  in  a 
position  to  explain  the  operations  themselves.  In  connection  with  this  subject 
many  of  our  readers  will  recall  to  mind,  the  ScJiehalUen  experiment  of  Dr.  Mas- 
kelyne,  made  in  the  latter  part  of  the  last  century  ;  the  Cavendish  experiment, 
followed  up  by  several  foreign  inquirers,  and  in  this  country  by  Baily;  and, 
thirdly,  a  set  of  observations  made  by  Mr.  Airey  and  Dr.  Whewell,  in  Dolcoath 
Mine,  Cornwall,  in  1S2G--2S.  These  last  experiments  were  precisely  similar  to 
those  adopted  at  the  present  time  in  the  Harton  Colliery  ;  but  from  some  accidental 
causes,  united  with  the  great  difficulty  of  ascending  and  descending  the  mine  by 
perpendicular  ladders,  the  observations  were  exceedingly  doubtful.  The  adoption 
of  galvanism  in  the  regular  routine  of  observation  at  the  Royal  Observatory,  Green- 
wich, which  forms  a  very  important  part  in  the  present  experiments,  made  the 
Astronomer- Royal  anxious  to  repeat  his  former  mining  experiment,  and  Harton 
Colliery  was  selected  for  tlie  purpose  of  again  going  into  the  matter;  it  is  about  two 
miles  south  of  South  Shields,  and  is  well  adapted  for  the  purpose,  being  one  of  the 
deepest  coal  mines  in  the  neighbourhood.  The  lower  station  was  1,260  feet  below 
the  surface  of  the  earth.  The  observations  consist  in  noting  the  vibrations  of  an 
invariable  pendulum  on  the  surface,  and  another  at  the  bottom  of  the  mine,  both 
being  mounted  on  firm  iron  stands  in  a  manner  similarly  to  each  other.  These 
pendulums  hang  on  knife-edges,  resting  on  agate  planes,  thus  sustaining  little 
resistance  from  friction.  If  swung  in  vacuo,  the  vibrations  would  probably  con- 
tinue for  24  hours;  and  in  their  state,  as  used,  though  liable  to  hinderance  from 
atmospheric  causes,  yet  the  vibrations  will  continue  at  least  eight  or  nine  hours. 
Corrections  are  applied  to  the  results  for  the  effect  of  temperature,  and  also  for 
buoyancy,  or  the  effect  produced  by  the  pressure  of  the  air  on  the  pendulum.  The 
vibrations  are  counted  by  the  assistance  of  a  clock,  which  is  mounted  immediately 
behind  the  detached  pendulum,  and  thus,  by  the  aid  of  the  clock,  the  number  of 
vibrations  in  a  certain  time  can  be  easily  noted.  The  method  is  simply  this: — To 
the  centre  of  the  bob  of  the  clock  pendulum  is  attached  a  small  oval-shaped  disk, 
covered  with  gold  leaf,  and  illuminated  by  a  lamp.  It  is  necessary  in  the  adjust- 
ments that  this  dr-k,  when  stationary,  should  be  hid  by  the  detached  pendulum, 
and  that  there  should  be  a  slit  in  the  clock-case,  which  should  also  be  just  covered 
by  it.  A  line,  therefore,  drawn  through  the^centre  of  the  telescope,  which  is  placed 
at  a  little  distance,  through  the  detached  pendulum,  the  slit  in  the  clock-case,  and 
the  illuminated  disk  on  the  clock  pendulum,  should  be  a  straight  line.  Suppose 
the  two  pendulums  set  swinging,  we  should  soon  perceive  that  one  was  vibrating 
faster  than  the  other,  and  that  the  disk  would  be  gradually  approaching  the  detached 
pendulum  until  it  would  be  completely  hid,  and  both  pendulums  would  be  going 
exactly  together.  This  is  called  a  coincidence,  and  is  carefully  noted  to  the  nearest 
second  of  time.  When  the  illuminated  disk  has  reappeared,  which  is  generally  in 
a  few  seconds,  one  pendulum  will  still  continue  gaining  on  the  other  until  another 
coincidence  takes  place.  The  time  is  3gain  noted,  and  thus  we  have  the  interval 
of  coincidence,  or  the  time  occupied  in  one  pendulum  gaining  two  seconds  over  the 
other.  The  rate  of  one  pendulum  over  the  other  is  easily  found,  and,  as  this 
operation  is  performed  simultaneously  at  the  upper  and  lower  stations,  nothing 
remains  but  the  comparison  of  the  two  clocks.  In  the  Astronomer- Royal's  former 
experiments  in  Cornwall,  this  was  the  most  difficult  part  of  the  operation.  At  that 
time  it  was  necessary  to  fasten  the  chronometers  to  the  body  by  means  of  straps, 
and  then  to  ascend  or  descend  by  perpendicular  ladders — a  journey  which  occupied 
considerably  more  than  an  hour  in  its  accomplishment.  In  the  present  experiments 
this  section  of  the  observations  is  quite,  if  not  more  satisfactory  than  the  observation 
of  coincidences.  This  is  owing  to  the  adaptation  of  galvanism  to  astronomical  pur- 
poses, and  by  this  means  the  comparison  of  the  clocks  is  effected.  A  wire,  properly 
coated  with  gutta  percha,  passes  from  one  pole  of  the  battery  through  a  clock, 
which  is  so  arranged  as  to  push  a  spring,  causing  a  galvanic  circuit  every  15 
seconds.  From  the  clock  the  wire  passes  through  a  galvanometer  attached  to  the 
clock-case  at  the  upper  station,  thence  underground  to  the  shaft,  down  which  it 
descends  to  the  lower  station,  where  it  passes  through  another  galvanometer,  also 
attached  to  the  lower  clock-case.  It  then  returns  up  the  shaft  to  the  other  pole 
of  the  battery,  and  thus  the  circuit  is  completed.  Signals  were  simultaneously 
observed  by  the  observers  at  the  upper  and  lower  stations,  which  give  a  direct 
comparison  of  the  two  clocks.  By  this  means  we  have  every  element  for  the 
determination  of  the  gain  or  loss  of  the  upper  pendulum  over  the  lower,  and,  con- 
sequently, the  difference  of  the  force  of  gravity  acting  on  both  pendulums  is,  by 
calculation,  found.  The  observations  extended  over  a  period  of  three  weeks,  the 
pendulums  remaining  tie  first  week  in  the  same  positions.  In  the  second  week 
they  were  reversed,  so  as  to  eliminate  any  error  which  may  attach  to  either  pendu- 
lum. In  the  third  week  they  were  reversed  in  the  middle  of  the  week.  No  result 
has  yet  been  obtained,  as  the  discussion  of  the  large  mass  of  observations  will 
require  considerable  time  and  attention  ;  but  enough  has  been  done  to  show  that 
the  observations  are  of  a  very  superior  character,  and  it  is  the  Astronomer-Royal's 
opinion  that  most  valuable  results  will  be  obtained  from  them.     The  observers 


employed  were  selected  from  the  principal  observatories  in  England — Mr.  Dunkin, 
of  the  Royal  Observatory,  Greenwich,  who,  in  the  absence  of  the  Astronomer- 
Royal,  had  charge  of  the  experiments;  Mr.  Ellis,  also  of  the  Royal  Observatory; 
Mr.  Pogson,  of  the  Radcliffe  Observatory,  Oxford;  Mr.  Rumker,  of  the  Durham 
Observatory ;  Sir.  Criswjck,  of  Cambridge  Observatory  ;  and  Mr.  Simmonds,  of 
Mr.  Carrington's  private  observatory,  Redhill,  Surrey. 

Supervision  of  Working  Steam  Boilers. — The  subject  of  an  organized 
system  of  steam-boiler  inspection,  has  for  some  time  engaged  the  attention  of  a 
large  body  of  our  manufacturing  population — more  particularly  in  Lancashire  and 
Yorkshire— and,  with  most  creditable  energy,  the  classes  more  immediately  con- 
nected with  manufacturers'  steam  power  have  at  length  spoken  out  firmly.  This 
took  place  at  a  meeting  held  on  the  5th  of  November,  at  the  Peel's  Arms  Inn, 
Manchester,  delegates  being  present  from  Manchester,  Oldham,  Blackburn,  Preston, 
Bolton,  Heywood,  Bury,  Ashton-under-Lyne,  Sheffield,  Rotherham,  Stockport, 
Leigh,  and  Mossley.  Mr.  John  Lees,  of  Oldham,  was  called  to  the  chair.  On  this 
occasion,  the  discussion  turned  essentially  upon  the  question  of  Government  or 
local  inspection,  it  being  unanimously  agreed  that  positive  inspection,  "  going  into 
all  the  boilers  at  the  time  of  cleaning,"  was  the  only  effectual  mode  of  going  to 
work.  The  delegates  from  Oldham,  where  a  local  association  for  inspection  is 
already  in  existence,  treated  the  matter  in  a  manner  alike  creditable  to  their  good 
sense  and  their  practical  information.  The  discussion  resulted  in  resolutions  in 
favour  of  a  thoroughly  systematic  examination  of  the  great  reservoirs  of  working 
power,  approving  of  the  plan  adopted  in  Oldham,  and  the  proposed  co-operation 
with  the  Manchester  Association  of  Millowners.  The  point  of  local  inspection  was 
carried  by  a  majority  of  20  to  3. 

New  Method  of  Treating  Gutta  Percha. — A  new  mode  of  treating 
gutta  percha,  with  the  view  of  applying  it  to  various  new  purposes,  has  been  lately 
patented  in  France.  To  render  it  liquid,  a  carburet  of  hydrogen,  obtained  in  the 
following;  manner,  is  made  use  of: — Take  of  the  light  oils  from  the  distillation  of 
coal  tar  (spec.  grav.  20°  to  30°),  and  wash  it  well  several  times,  adding,  the  first 
time,  a  little  sulphuric  acid,  for  the  purpose  of  removing  matters  injurious  to  the 
production  of  the  carburet.  The  acid  can  be  removed  by  repeated  washings  with 
water,  after  which  the  oil  must  be  distilled.  To  the  distilled  oil  some  lime  in 
powder  and  sulphuret  of  carbon  must  be  added,  and  it  is  then  subjected  to  a  second 
distillation.  A  liquid,  indicating  28  or  30  degrees  on  the  hydrometer,  passes  over. 
By  means  of  this,  gutta  percha  may  be  liquefied,  applied  either  cold  or  hot,  the 
latter  being  best.  By  adding  a  little  alcohol  to  the  carburet  thus  obtained,  a  liquid 
is  obtained  of  32°  or  33°,  which  will  take  away  spots  of  grease  from  all  kinds  of  tex- 
tile fabrics,  even  from  silk,  without  altering  the  colour,  and  it  may  be  used  for 
cleansing  gloves.  Its  unpleasant  smell  can  be  removed  by  adding  a  little  essence 
of  lavender.  An  important  application  of  the  liquefied  gutta  percha  is  for  printing 
rollers,  which  are  usually  made  of  gelatine,  or  glue  and  molasses  mixed  in  different 
proportions,  according  to  the  temperature  and  the  season.  If  to  these  matters  a 
small  portion  of  liquefied  gutta  percha  is  added,  a  very  superior  kind  of  roller  is 
obtained.  Liquefied  guttapercha,  mixed  with  gum  copal,  dissolved  in  the  carburet 
above  described,  produces  an  excellent  varnish  for  wood  and  metals,  and  applied  to 
iron  it  prevents  its  oxydization.  All  sorts  of  fabrics  can  be  rendered  waterproof  by  a 
single  coating  of  liquefied  gutta  percha.  "When  intended  to  be  used  in  a  solid  state, 
the  gutta  percha  should  be  well  kneaded  in  a  heated  mortar,  and  then  pulverized 
colouring  matter  is  added.  It  is  then  kneaded  again,  in  order  to  make  the  colour- 
ing enter  into  every  part  of  the  mass.  It  is  then  passed  between  rollers.  Thus 
prepared,  it  resists  from  140°  to  160°  Fahr.  of  heat.  It  is  made  use  of  in  the 
manufacture  of  all  kinds  of  objects  of  art  or  industry,  such  as  pipes,  boxes,  vases, 
statuettes,  casts,  &c. 

Preserving  Meat  and  Fruit. — The  French  have  been  experimenting  upon 
this  subject,  and  it  is  reported  that  a  mode  of  preserving  meat  and  fruit  has  been 
discovered,  by  which  they  are  not  altered  in  size  or  appearance,  so  that  at  the  end 
of  six  or  eight  months,  when  placed  on  the  table,  they  would  be  taken  to  be  per- 
fectly fresh.  What  is  still  more  strange,  the  articles  have  lost  none  of  their 
original  flavour.  If  all  this  is  true,  the  dicovery  is  a  very  valuable  one.  MM. 
Delabarre  and  Bonnet  have  submitted  to  the  French  Minister  of  War  some  samples 
of  meat  preserved  by  their  method.  This  consists  in  drying  it  by  natural  means, 
and  then  preparing  it  with  materials  furnished  by  the  animal.  When  the  water 
which  composes  a  large  part  of  fresh  meat  is  driven  off,  the  osmazome  supplied  by 
the  animal  is  applied  as  a  varnish  to  the  increase  of  the  nutritious  properties  of  the 
meat.  By  desiccation  the  meat  is  reduced  in  size  and  weight  one-half,  and  this  is 
done  without  the  application  of  artifical  heat.  It  may  be  eaten  in  this  state,  and 
is  not  disagreeable.  When  cooked,  half  an  hour's  immersion  in  hot  water  is  suffi- 
cient to  increase  its  bulk  to  what  it  was  originally,  and  to  render  it  as  palatable  as 
if  fresh  meat  had  been  cooked.  There  has  been  such  wholesale  deception  in  the 
preservation  of  meats,  that  the  public  is  naturally  suspicious  in  the  matter  ;  but 
we  need  not  say  that  a  cheap  method  of  preserving  meats  in  an  effectual  manner, 
would  be  most  valuable  both  to  the  inventor  and  the  public. 

The  Lowell  Factories,  America. — The  first  factory  at  this  place  was 
built  in  1821,  and  now  there  is  a  large  town  where  eleven  companies  have  estab- 
lishments for  spinning,  weaving,  and  bleaching,  and  there  is  besides  a  large 
manufactory  of  machinery.  The  following  particulars  are  derived  from  the  Glasgow 
Herald,  to  which  they  were  furnished  by  a  recent  traveller.  The  aggregate  capital 
sunk  in  these  concerns  is  about  13,362,000  dols.,  or  upwards  of  £2,700,000 
sterling;  the  number  of  mills,  dye-works,  print-works,  &c.,  belonging  to  the  above 
companies,  is  about  fifty,  containing  325,000  spindles,  9,906  looms;  employ  about 
8,270  female  persons,  or  young  ladies,  as  they  are  called,  and  about  3,700  male 
persons.  The  produce  per  week  is  something  like  the  following: — 2,190,000 
yards  cotton  cloth,  20,477  yards  woollen  cloth,  15,000  yards  carpeting,  with  about 
40  rugf.     The  consumption   of  cotton   is  about    575,400 lbs.  per  week,-  wool, 
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09,000  lbs.  There  are  about  394,000  yards  of  poods  printed,  and  515,000  yards 
dyed  per  week.  The  whole  of  the  mills  are  driven  by  water  power  from  the 
Miminack  River ;  but  for  other  purposes,  such  as  storing,  drying,  &c,  there  are 
consumed  annually  about  28,220  tons  of  coals,  25,000  bushels  of  charcoal;  also 
2,270  cords  of  fire-wood,  68,517  gallons  of  oil,  39,000  do.  lard,  1,395,000  lbs.  of 
starch,  1,640  barrels  of  flour  for  dressing,  The  average  wages  of  females  per  week, 
clear  of  board,  are  2  dols.;  do.  of  males,  clear  of  board,  4  dols.  80  cents;  medium 
produce  of  a  loom,  No.  14  yarn,  45  yards  per  day;  No.  30  yarn,  33  yards  per  day  ; 
average  per  spindle,  1£  yard  per  day.  The  mills  and  looms  are  lighted  with  gas. 
There  are  an  hospital,  two  savings  banks,  four  other  banks,  viz.,  the  Lowell  Bank, 
having  a  capital  of  200,000  dols. ;  the  Railroad  Bank,  capital  600,000  dols.;  the 
Appleton  Bank,  capital  150,000  dols.;  and  lastly,  the  Prescott,  with  a  capital  of 
100,000  dols.  The  machine  shop  at  Lowell  can  furnish  machinery  complete  for  a 
mill  of  G,000  spindles  in  three  months,  and  the  mill  for  it  can  be  erected  in  the 
same  time. 

The  Bacon  Cup. — A  curious  instance  of  the  destructive  appropriation  of  a 
"  Great  Seal  of  England  "  exists  in  a  relic  of  past  days,  now  held  by  the  represen- 
tatives of  the   famous  Lord   Bacon's  family — the  "  Bacon  Cup."     This  elegant 

antique,  which  we  here  engrave,  was  made 
out  of  the  Great  Seal  for  Sir  Nicholas  Bacon, 
Knight,  Lord  Keeper,  and  father  of  the 
illustrious  man  who  has  been  so  felicitously 
described  as  excelling  in  a  "  knowledge  of 
the  mutual  relations  of  all  departments  of 
knowledge."  As  an  heir-loom,  this  cup  de- 
scended from  Sir  Nicholas  to  his  second  son, 
Sir  Nathaniel  Bacon  of  StifFkey,  Norfolk, 
who  earned  for  himself  some  distinction  as  a 
painter.  It  is  eleven  inches  high,  with  a 
bowl  seven  inches  in  diameter,  the  material 
being  gilded  silver.  It  carries  upon  it  the 
arms  of  the  Bacon  family,  with  this  quaintly 
orlh"  graphic  inscription: — u  A  thy  rue  bowlo 
made  of  the  Great  Scale  of  Englande,  and 
left  by  Syr  Nicholas  Bacon,  Knygt,  Lorde 
Keeper,  as  an  heyrelome  to  his  house  of 
Stewkey,  1574."  On  the  cover  is  the  fa- 
mily motto,  "  Mediocri  Firma,"  surmounted 
g  by  the  crest — a  boar  passant,  ermine.  On 
the  marriage  of  Anne,  the  eldest  daughter  of 
Sir  Nathaniel,  with  Sir  John  Townshend  of 
Kaynham,  Norfolk,  the  cup  went  into  the  Townshend  family,  and  it  is  now  in  the 
possession  of  Capt.  Townshend,  R.N. 

Iron  Trade,  Yorkshire.— Since  the  recent  discovery  of  iron-ore  in  the 
Cleveland  Hills,  in  the  North  Biding,  the  trade  has  made  rapid  progress.  Eighteen 
firms  have  established  themselves  in  the  districts  of  the  Tyne  and  Tees,  who  will 
shortly  have  eighty-five  furnaces  in  blast,  producing  500,000  tons  of  iron  per 
annum.  Several  of  these  are  already  at  work  ;  others  are  building.  Sites  for  300 
houses,  with  a  church,  market-place,  and  other  public  structures,  have  been  laid 
out  near  Stockton,  and  the  whole  will  be  completed  in  two  years.  The  new  town 
will  bear  the  name  of  North  Ormsby,  and  this  makes  the  second  town  erected  since 
the  discovery  of  ore. 

Cutting  Out  Coffin  Boards. — An  ingeniously  economical  mode  of  cutting 
out  the  lids  and  bottoms  of  coffins,  has  been   proposed  by  Mr.  C  B.  Clough  of 

Tyddyn,    Mold,  as    illustrated    in 

■    -•,.„i  our   sketch    annexed.      This    dia- 

,- """"  """•;  gram   represents  a   plank   divided 

;  on    this   principle,    so    as    to    cut 

into  half  lids,  which  may  be  united 
by  marine  glue,  down  their  central 
longitudinal  junction  surfaces,  to 
answer  all  the  purposes  of  a  solid 
piece.  In  the  hands  of  large  Ceme- 
tery Companies,  this  plan  might 
be  most  economically  worked  out,  inasmuch  as  machinery  could  then  be  introduced 
to  cut  out  large  quantities. 

American  Emigration. — Some  attention  has  been  excited  by  the  proceedings 
of  an  American  company,  styling  itself  the  Massachusets  Emigrant  Aid  Company. 
It  seeks  to  direct  and  organize,  on  a  large  scale,  the  migration  which  is  taking 
place  in  the  United  States  towards  the  West.  It  is  calculated,  that  during  1853 
upwards  of  400,000  foreigners  entered  the  United  States,  and  that  200,000  per- 
sons, native  Americans  or  foreigners,  migrated  to  the  West.  The  territory  on 
which  emigrants  are  planted  is  on  the  Kanzas  River,  a  tributary  of  the  Missouri. 
This  company  is  said  to  be  at  present  merely  a  forwarding  company.  It  does  not 
furnish  emigrants  with  money.  On  the  contrary,  it  asks  for  payment,  for  convey- 
ing them  to  their  homes  in  the  West,  having  made  such  arrangements  with  railway 
and  sleam-boat  companies  as  enable  it  to  do  this  more  cheaply  than  any  other 
company.  It  also  proposes  to  become  a  land  company,  and  when  any  colony 
transported  by  it  shall  "  locate  "  a  village,  it  will  at  the  same  time  "  locate  "  a 
section,  or  a  half  or  quarter  section,  as  the  case  may  be,  which  it  will  retain  to 
grow  in  value  as  the  place  shall  advance  in  population.  From  this  cause  it  is 
anticipated  that  there  will  be  a  handsome  return  for  the  money  subscribed.  Thus, 
in  the  pioneer  Worcester  colony,  it  has  located  for  itself  the  best  water-right  lands 
in  the  projected  city,  amounting  in  all  to  100  acres,  which,  it  is  thought,  will  in  a 
few  months  become  valuable  from  the  numbers  that  it  will  bring  there.     In  a 


month  they  will  have  placed  1000  young  men  in  the  settlement,  and  they  promise, 
before  snow  and  ice  block  up  travel,  to  carry  20,000  to  Kanzas.  Even  allowing 
for  exaggeration,  the  scheme  is  on  a  magnificent  scale.  Their  plans  in  regard  to 
foreign  emigration  are  still  more  extensive.  They  are  building  a  line  of  packets 
entirely  for  their  use,  and  propose  to  establish  agencies  throughout  Europe  in  the 
manner  of  the  present  agencies,  who  shall  sell  tickets,  not  only  for  America  (as  at 
present),  but  for  any  part  of  the  western  country  to  which  the  purchasers  may 
desire  to  go.  Thus,  with  a  ticket  obtained  at  Hamburgh  or  Cork,  the  German  or 
Irish  peasant  will,  as  they  anticipate,  be  able  to  go  in  comfort,  and  at  a  reasonable 
expense,  from  bis  home  in  Europe  to  the  farthest  west  of  America,  where,  planted 
on  land  near  the  possessions  of  the  company,  he  will  by  his  industry  soon  repay 
more  than  any  possible  loss  the  company  may  stiller  in  his  conveyance;  and  they 
think  that,  when  the  completeness  of  their  arrangements  are  known,  and  emigrants 
are  made  to  comprehend  that  they  are  saved  from  the  hands  of  sharpers  during 
their  whole  route,  the  whole  movement  will  fall  into  their  channel.  One  of  the 
worst  features  of  the  present  system  is,  the  runners  who  meet  the  emigrants  on 
their  arrival.  Their  comfort  and  safety  at  sea  are  reasonably  provided  for  by 
salutary  laws  ;  but  before  leaving,  and  on  arrival,  although  well  watched  and 
guarded  by  the  Emigration  Commissioners,  and  the  various  national  societies,  they 
are  undoubtedly  subjected  to  all  manner  of  impositions.  This  the  new  company 
promise  to  avoid.  They  will  take  them  on  arrival,  and,  forming  them  into  com- 
panies of  200  each,  will  cany  them  to  their  new  homes.  Boarding-houses  will  be 
ready  to  receive  them,  capable  of  accommodating  them  till  they  shall  be  distributed. 
They  will  send  forward  steam,  saw,  and  grist  mills,  to  meet  the  first  wants  of  the 
settlement,  which  will  be  leased  at  moderate  rates  to  the  new  comers,  and  will  also, 
as  soon  as  circumstances  will  permit,  see  to  the  establishment  of  a  newspaper. 
The  originator  of  this  gigantic  scheme  is  a  certain  Mr.  Thayer,  who,  a  faw  years 
back,  was  a  labourer  on  a  Massachusetts  farm.  But  he  looked  upwards,  and  pro- 
curing a  little  spare  money,  he  entered  and  passed  through  a  university  ;  then  set 
up  as  a  school  teacher,  and  by  dint  of  industry  and  the  exercise  of  a  shrewd  in- 
tellect, acquired  a  handsome  fortune.  It  seems  that  the  company  has  anti-slavery 
views,  and  desires  to  work  them  out  along  with  their  business  operations. 

M'Glasiien's  Transplanting  Apparatus. — The  inventor  has  been  exhi- 
biting his  apparatus  to  Prince  Albert  at  Balmoral.  The  experiments  proving 
satisfactory,  the  Prince  purchased  the  apparatus  employed  for  use  on  the  Balmoral 
estates.  The  inventor  first  showed  the  simplest  form  of  the  invention  ;  viz.,  that 
adapted  for  transplanting  herbaceous  plants,  with  which  he  lifted  a  plant  of  common 
heather,  with  an  adherent  ball  of  earth  9  inches  in  diameter.  He  then  applied  a 
machine  with  four  spades  or  cutters,  with  which  he  lifted  a  tall  poplar  tree,  with 
an  adherent  ball  of  earth  22  inches  square.  By  adding  four  other  spades  to  those 
used  in  this  operation,  the  apparatus  was  in  a  few  minutes  converted  into  one 
suitable  for  lifting  a  ball  of  earth  4  feet  8  inches  in  length,  by  3  feet  5  inches  in 
breadth;  and  with  it  he  proceeded  to  operate  upon  a  fine  birch  tree,  about  20  feet 
in  heis.ht.  The  cutters  being  driven  in,  and  the  apparatus  adjusted,  the  tree  was 
speedily  raised  out  of  the  ground,  with  a  fine  ball  of  earth  around  its  roots,  the 
operation  being  conducted  by  Mr.  Paterson,  her  Majesty's  gardener  at  Balmoral, 
with  the  assistance  of  two  workmen.  While  preparations  were  being  made  for 
fitting  the  birch  tree,  the  Prince  took  up  one  of  the  small-sized  transplanters  (adapted 
for  removing  herbaceous  plants),  and  readily  lifted  with  it  a  young  poplar  tree. 
The  large  birch  tree  was  afterwards  conveyed  by  the  improved  transplanting  car- 
riage (drawn  by  a  horse)  to  a  distance  of  a  quarter  of  a  mile,  where  it  was  safely 
replanted.  Notwithstanding  the  roughness  of  the  road,  the  conveyance  of  the  tree 
was  easily  effected,  the  construction  of  the  carriage  being  such  as  to  require  com- 
paratively less  strength  for  propelling  a  given  weight  than  an  ordinary  cart.  The 
inventor  states  that  it  is  not  only  to  the  transplanting  of  trees  that  this  apparatus 
is  applicable.  The  carriage  (without  the  spades)  can  in  a  few  minutes  be  converted 
into  a  machine  for  clearing  ground  of  the  stumps  or  roots  of  large  trees,  and  equally 
well  for  raising  stones  or  blocks  of  rock,  without  blasting  or  digging  a  trench 
around  them  ;  and  they  can  be  conveyed  to  any  distance  by  the  same  machine  as 
that  with  which  they  are  lifted.  The  Balmoral  machine  is  suited  for  raising  tree- 
roots  or  blocks  of  rock  from  two  to  three  tons  in  weight.  But  as  trees  of  any  size 
can  be  transplanted  with  perfect  safety  by  machines  of  larger  size,  so,  in  like 
manner,  stones  or  blocks  of  rock  of  any  weight  can  be  raised,  by  having  the  carriage 
of  corresponding  size  and  strength. 

The  United  States  India-Rubber  Shoe  Manufacture. — The  india- 
rubber  shoe  factories  of  America,  are  amongst  the  most  prominent  of  the  curiosities 
of  manufacture  in  that  energetic  country,  and  although  somewhat  deadened  lately 
by  the  high  price  of  the  raw  material,  this  branch  of  the  manufacturing  interest 
has  grown  up  into  an  astonishingly  high  state  of  development.  The  rubber  is 
nearly  all  procured  from  the  month  of  the  Amazon,  in  Brazil,  to  which  point  it  is 
sent  from  the  interior.  Its  form,  upon  arrival,  is  generally  that  of  a  jug  or  pouch, 
as  the  natives  use  clay  moulds  of  that  shape,  which  they  repeatedly  dip  into  the 
liquid  caoutchouc,  until  a  coating  of  the  desired  thickness  accumulates,  when  the 
clay  is  broken  and  emptied  out.  The  rubber,  after  being  washed,  chopped  fine, 
and  rolled  to  a  putty-like  consistency,  is  mixed  with  a  compound  of  metallic  sub- 
stances, principally  whitelead  and  sulphur,  to  give  it  body  or  firmness.  Those 
sheets  designed  for  the  soles  of  shoes  are  parsed  under  rollers  having  a  diamond- 
figured  surface.  From  these  the  soles  are  cut  by  hand,  and  the  several  pieces 
required  to  perfect  the  shoe  are  put  together  by  females  on  a  last.  The  natural 
adhesion  of  the  rubber  joins  the  seams.  The  shoes  are  next  varnished  and  baked 
in  an  oven  capable  of  holding  about  2,000  pairs,  and  heated  to  about  300  degrees, 
where  they  remain  seven  or  eight  hours.  This  is  called  the  "  vulcanizing  "  process, 
by  which  the  rubber  is  hardened.  A  large  quantity  of  cotton  cloth  and  cotton 
flannel  is  used  to  line  shoes,  and  is  applied  to  the  surface  of  the  rubber  while  it  is 
yet  in  sheets.     Nut  a  particle  of  any  of  the  materials  is  lost.     The  scraps  of 
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rubber  are  re-melted,  and  the  bits  of  cloth  are  chopped  up  with  a  small  quantity 
of  rubber,  and  rolled  out  into  a  substance  resembling  pasteboard,  to  form  the  inner 
sole.  A  species  of  rubber  shoe,  lined  with  flannel,  is  extensively  used  in  some 
parts  of  the  United  States,  as  a  substitute  for  the  leathern  shoe. 

American  Solidified  Milk. — Solid  milk,  as  an  article  o£  food,  has  already 
been  introduced  to  the  readers  of  the  Practical  Mechanic's  Journal,  in  treating 
upon  M.  Fademlhe's  process.*  It  now  appears  that  the  art  lias  become  engrafted 
amongst  the  pursuits  of  the  Americans,  a  Mr.  Blatchford  having  established  a 
factory  for  the  purpose  at  Armenia,  in  the  St:ite  of  New  York.  There  the  follow- 
ing treatment  is  adopted ; — To  1 1 2  lbs.  of  milk,  28  lbs.  of  Stuart's  white  sugar  are 
added,  and  a  trivial  proportion  of  bicarbonate  of  soda — a  teaspoonful,  merely  enough 
to  insure  the  neutralizing  of  any  acidity,  which  in  the  summer  season  is  exhibited 
even  a  few  minutes  after  milking.  The  sweet  milk  is  poured  into  evaporating 
pans  of  enamelled  iron,  embedded  in  warm  waterheated  by  steam.  To  facilitate 
the  evaporation  by  means  of  blowers  and  other  ingenious  apparatus,  a  current  of 
air  is  established  between  the  covers  of  the  pans  and  the  solidifying  milk.  Con- 
nected with  the  steam  engine  is  an  arrangement  for  stirrers,  for  agitating  the  milk 
slightly  whilst  evaporating,  and  so  gently  as  not  to  churu  it.  In  about  three  hours 
the  milk  and  sngar  assume  a  pasty  consistency.  By  constant  manipulating  and 
warming,  it  is  reduced  to  a  rich  creamy-looking  powder;  then  exposed  to  the  air  to 
cool,  weighed  into  parcels  of  a  pound  each,  and  by  a  press,  with  the  force  of  a  ton 
or  two,  it  is  made  to  assume  the  compact  form  of  a  tablet  (the  size  of  a  small 
brick),  in  which  shape,  covered  with  tinfoil,  it  is  presented  to  the  public.  On  a 
recent  examination  of  the  routine,  some  of  the  solidified  milk  which  had  been 
grated  aod  dissolved  in  water  the  evening  previous,  was  found  covered  with  a  rich 
cream.  This  skimmed  off,  was  soon  converted  into  excellent  butter.  Another 
solution  was  speedily  converted  into  wine  whey,  by  a  treatment  precisely  similar 
to  that  employed  in  using  ordinary  milk. 

Mr.  Stuart  Gwynne's  Pumping  Engine. — Under  the  name  of  the 
11  Gwynne  Pumping  Eugine,"  Mr.  J.  S.  Gwynne  of  New  York,  well  known  when 
in  this  country  for  his  many  ingenious  mechanical  improvements,  has  issued  a 
statement  explanatory  of  his  water-raiser's  fitness  for  sea -going  purposes.  He  says, 
"Having  in  view  the  great  loss  of  life  and  property  by  the  wreck  of  the  San  Francisco, 
the  Humboldt,  the  City  of  Glasgoio,  the  Franklin,  and  the  Arctic,  on  board  of 
which  my  apparatus  would  have  been  of  essential  service,  and  no  doubt  would 
have  saved  all  the  ships,  except,  perhaps,  the  Franklin, — I  take  this  method  of 
laying  before  you  a  statement  of  what  my  apparatus  can  effect,  and  what  I  am 
prepared  to  do  to  insure  its  immediate  adoption  on  all  Ocean  steamships  and  steam- 
boats carrying  passengers.  One  of  moderate  size  and  cost,  say — 
21  feet  wide,  4  feet  long,  weiglit  t  ton,  cost  750  dollars,  will  pump  50  barrels  per  minute. 

4  "  6        "  "3        "        1500        "  "  200 

5  "  7        "  "       71      "       3000        "  "  500        "  " 

They  can  be  made  of  a  capacity  to  throw  2,500  barrels  per  minute,  and  still  be 
small  in  size,  weight,  and  cost.  As  a  fire  engine,  they  would  serve  effectually  to 
put  out  the  most  extensive  fire  that  could  occur  on  shipboard.  I  am  prepared  to 
build  any  size  that  may  be  ordered,  (the  three  sizes  above  mentioned  are  on  hand,) 
place  it  ou  board  a  barge,  have  a  fair  trial  made  of  it,  and  if  it  fails  to  perform  as 
.stipulated,  I  will  forfeit  and  pay  to  any  charitable  institution  the  price  agreed  for 
the  engine;  it"  it  performs  as  agreed,  the  party  ordering  to  receive  and  pay  for  it. 
I  will  give  ample  security  to  keep  them  in  repair  for  twenty  years,  the  owner  pay- 
ing me  an  annual  sum  equal  to  5  per  cent,  on  its  first  cost.  I  will  leave  it 
optional  to  the  proprietors  of  the  Ocean  steamship  first  ordering  two  pumping 
engines  of  500  barrels  per  minute  capacity,  to  pay  for  them  or  not  after  the  pumps 
are  in  operation  on  their  ship.  I  am  induced  to  make  this  offer  for  two  reasons, — 
a  desire  to  save  human  life,  and  to  realize  a  large  profit  from  my  invention.  Those 
who  know  me  intimately,  will  understand  which  inducement  weighs  most  with  me." 
New  Materials  for  Paper. — This  subject  is  undergoing,  as  it  deserves,  a 
good  deal  of  research ;  but  nothing  of  much  importance  has  been  discovered  beyond 
what  we  have  already  reported.  A  thousand  things  can  be  manufactured  into 
paper,  but  the  expense  prevents  their  being  of  practical  use.  Rumours  of  the 
£Teat  scarcity  of  paper-making  materials  having  reached  the  Board  of  Tx'ade,  it 
was  thought  prudent  to  instruct  Dr.  Lyon  Playfair  to  make  inquiry  into  the  reality 
of  these  rumours.  The  report  he  has  made  is  to  the  following  effect: — "It  is 
unquestionably  true  that  there  is  a  great  and  increasing  scarcity  of  the  raw  material 
used  in  paper-making.  The  stoppage  or  partial  suspension  of  linen  and  cotton 
manufactures,  is  sufficient  to  account  for  occasional,  and  especially  for  local 
.-.earcity.  It  would  appear,  also,  that,  apart  from  occasional  depressions  of  the 
manufactures,  on  the  wear  and  tear  of  which  the  raw  material  of  paper  chiefly 
depends,  the  demands  of  the  paper-makers  have  been  greater  than  can  be  supplied 
by  the  less  increased  rate  of  consumption  of  the  manufactured  products.  Other 
consumers  of  the  raw  material  have  also  come  into  existence — railways  and  steam- 
boats now  exhausting  a  very  large  quantity  of  cotton  and  other  waste  for  wiping 
machinery.  But  the  most  important  of  all  new  competitors  have  been  undoubtedly 
the  American.^,  who  have  purchased  not  only  largely  in  our  own  markets,  hut  also 
iu  those  foreign  parts  which  are  open  for  the  sale  of  rags.  It  may  be  mentioned, 
also,  that  the  rag-trade  is  in  the  hands  of  only  a  few  capitalists,  who  can  for  a 
lime  influence  the  market,  both  as  to  supply  and  price,  by  withholding  their  stocks. 
The  disadvantage  of  the  raw  material  of  paper-making  being  dependent  upon 
manufactures  having  no  immediate  relation  to  its  supply  and  demand,  and  the  fact, 
alio,  that  the  growing  thirst  for  literature  is  at  a  greater  rate  than  the  increase  in 
the  manufactures  of  cotton  and  flax,  seem  to  furnish  adequate  reasons  why  the 
supply  of  rags  does  not  meet  the  increased  demand.  Many  attempts  have  been 
made  to  furnish  new  raw  material  for  paper,  but  hitherto  with  only  partial  success. 

*  Page  55,  Vol.  VI.,  P.  M.  Journal. 


The  failure  generally  results  from  one  or  more  of  three  causes.  Some  fibres  require 
so  much  cost  to  bring  them  to  the  state  in  which  they  are  offered  to  paper-makers 
— in  the  form  of  rags  or  cotton  waste — that,  in  point  of  economy,  they  cannot 
enter  into  competition  with  the  latter.  Certain  fibres  lose  so  much  weight  in 
bringing  them  to  this  state,  that  they  cease  to  be  economical.  Certain  fibres, 
which  are  well  adapted  on  account  of  their  texture  for  the  paper  trade,  present  so 
many  difficulties  in  bleaching  them  as  to  render  them  unfit  for  white  paper.  The 
price  which  is  mentioned  in  the  Treasury  letter  of  2d.  to  2£d.  per  pound  for  a 
partially  prepared  pulp,  is  generally  considered  by  most  makers  to  be  too  high,  and 
they  think  that  materials,  to  be  of  benefit,  should  be  looked  for  at  the  price  of  Id. 
to  l£d.  per  pound.  The  latter  price  refers  to  roughly-prepared  pulp;  but  should 
the  pulp  be  offered  in  a  bleached  state,  or  iu  as  far  an  advanced  state  with  regard 
to  colour  and  texture  as  cotton  or  linen  rags,  then  2id.  to  4d.  per  pound  might  be 
obtained.  The  quantity  of  any  promising  material  sent  home  for  experiment, 
should  not  be  less  than  half  a  ton  iu  weiglit."  Amongst  the  recent  patents,  we 
observe  one  for  discharging  ink  from  paper,  with  the  view  of  applying  printed  paper 
that  has  become  useless  to  the  manufacture  of  new  paper.  There  is  no  doubt  at 
present  a  great  waste  of  old  paper,  in  the  belief  that  it  is  of  no  further  value.  The 
question  of  cost  remains  to  be  solved. 

Manufacture  of  Iron  and  Steel. — A.  Frenchman  has  been  attempting  to- 
instruct  the  Americans  in  the  application  of  wood  to  the  manufacture  of  iron  and 
steel.  Wood  cannot  be  employed  without  previous  preparation,  on  account  of  the 
quantity  of  water  it  contains ;  and  he  calls  attention  to  the  methods  which  have 
been  employed,  for  a  short  time,  in  Styiia  and  Carinthia,  for  driving  off  the  water  by 
heat,  but  stopping  the  distillation  as  soon  as  the  substances  which  escape  begin  to- 
contain  carbon.  One  method  is  this: — The  gases  coming  from  the  fireplace  are 
brought  into  immediate  contact  with  the  wood,  which  is  thereby  raised  to  a  tem- 
perature sufficiently  high  to  yield  its  moisture  to  them.  In  the  second  method^ 
the  gases  are  not  brought  into  contact  with  the  wood,  but  are  conducted  through 
iron  pipes,  around  which  the  wood  is  piled.  This  is  the  more  economical  process,, 
and  does  not  render  the  wood  liable  to  spontaneeus  combustion,  as  the  first  is  apt  to. 
do.  The  carbonaceous  residue  is  then  applied  to  the  puddling  process,  in  which  the 
quantity  of  air  introduced  into  the  furnace  is  regulated,  so  that  no  more  is  admitted 
than  is  required.  Under  the  old  system  it  was  found  that  mineral  combustibles 
were  much  better  adapted  than  wood  to  the  operations  of  the  puddling  furnace; 
they  produced  a  more  regular  current  of  gas,  and  the  interstices  between  the  pieces 
of  wood  permitted  too  much  air  to  pass.  But  now  the  dried  wood  and  the  current 
of  air,  by  which  ignition  is  supported,  are  admitted  separately  into  the  laboratory, 
and  hence  the  fireplace  must  have  quite  different  dimensions.  It  is  very  loi.g 
vertically  ;  the  grate  is  very  low,  and  composed  only  of  a  few  bars  to  support  the 
wood.  The  air  does  not  enter  freely  into  the  fireplace ;  the  bellows  sends  a  gradu- 
ated current  of  air  under  the  wood,  and  produces  its  distillation.  On  account  of 
the  pile  which  the  air  is  obliged  to  traverse,  the  distillation  is  gradual.  The  air 
admitted  is  in  proportion  to  the  quantity  of  wood  required  to  be  carbonized  in  a 
given  time.  The  current  of  combustible  gas  found  in  the  wood  passes  into  the 
laboratory,  where  the  puddling  takes  place,  and  is  met  by  a  regulated  current  of 
air  driven  through  a  pipe.  The  laboratory  thus  obtains,  instead  of  au  ordinary 
flame,  a  combustible  gas,  free  from  all  traces  of  oxygen.  It  is  asserted  that,  by 
this  process,  the  purification  of  the  iron  takes  place  under  very  favourable  circum- 
stances, and  that  even  impure  kinds  yield  excellent  metal. 

New  Method  of  Ascertaining-  the  Cojijuercial  Value  of  Animal 
Charcoal. — This  method  consists  in  ascertaining  the  quantity  of  lime  which  a 
given  weight  of  charcoal  will  absorb.  It  will  havetheen  often  remarked,  that  fresh 
charcoal  has  a  greater  absorbent  power  than  old  charcoal.  By  employing  a  mode 
of  measuring  the  power  of  absorption  of  different  specimens  of  charcoal,  their  real 
value  can  be  readily  arrived  at.  This  power  cf-  absorption  is  undoubtedly  a  most 
important  feature  to  the  sugar-refiner,  inasmuch. .as  it  removes  from  the  sirup  those 
matters  which  prevent  the  formation  of  crystals.  The  following  is  the  method 
adopted  by  M.  Corenwinderfor  determining  the  commercial  value  of  animal  charcoal: 
— A  solution  of  saccharate  of  lime  is  first  prepared,  and  then  the  amount  of  sul- 
phuric acid  required  to  saturate  any  given  volume  of  this  saccharate  is  determined. 
The  operation  begins  by  bringing  the  several  samples  to  be  tested  as  nearly  as 
possible  into  the  same  degree  of  fineness,  by  passing  them  all  through  the  same 
sieve.  A  given  weight  of  each  sample  is  then  placed  in  separate  bottles,  to  each 
of  which  iii  added  an  equal  quantity  of  the  lime  solution.  This  mixture  is  allowed 
to  stand  for  about  an  hour,  at  the  expiration  of  which  time  the  liquids  are  filtered 
separately  into  suitable  vessels.  By  determining  separately  the  number  of  degrees 
of  sulphuric  acid  requisite  to  complete  the  saturation,  the  proportionate  amouut  of 
lime  absorbed  by  each  sample  of  the  charcoal  will  be  arrived  at.  That  sample 
which  has  absorbed  the  most,  is  the  best  adapted  for  the  refiner.  This  process  is 
both  simple  and  easy.  The  following  mode  of  preparing  the  saccharate  of  lime  is 
recommended,  after  several  experiments: — Dissolve  125  to  130  parts  of  white 
sugar  in  water,  and  add  from  15  to  20  parts  of  quicklime.  After  ebullition  has 
ceased,  filter  the  liquid,  and  draw  off  about  a  pint  and  a  half  of  the  filtered  liquid. 
It  must  then  be  ascertained  by  experiment  how  much  sulphuric  acid  will  be  re- 
quired to  saturate  a  given  quantity.  Supposing  that  123  degrees  would  be  requi- 
site, the  following  would  be  the  proportion: — 125  :  100  :  :  100  :  x  =  80. 
Thus,  by  taking  80  parts  of  the  prepared  saccharate,  and  diluting  it  with  100 
parts  of  water,  a  solution  of  saccharate  of  lime  is  obtained,  which  will  exactly 
saturate  an  equal  volume  of  dilute  sulphuric  acid.  The  acid  used  is  composed  of 
about  half  an  ounce  of  pure  sulphuric  acid,  diluted  in  about  a  pint  and  a  half  of 
water.  A  solution  of  saccharate  of  lime  is  then  prepared,  of  such  a  strength  that 
a  pint  and  a  half  thall  be  exactly  saturated  by  an  equal  quantity  of  the  acid  solu- 
tion above  mentioned.  The  operator  can  then  determine  how  many  measured 
degrees  are  required  to  saturate  the  given  volume  of  liquid,  after  it  has  been  filtered 
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through  the  different  samples.  If  it  requires  35  degrees,  for  example,  100  —  35, 
that  is,  G5  degrees,  will  represent  the  proportion  of  feme  absorbed  by  the  charcoal. 
By  employing  a  measure  in  which  the  graduation  begins  at  the  bottom,  the  true 
reading  is  ascertained  at  once. 

Coal  Trade. — In  the  year  1853,  8,835,573  tons  of  coal,  40,142  tons  of  cinders, 
and  195, 2G9  tons  of  culm,  in  all  U, 070,98 1  tons,  were  shipped  at  the  several  ports 
of  the  United  Kingdom,  coastways,  to  other  ports  of  the  United  Kingdom.  In  the 
same  year,  3,758,123  tons  of  coal,  to  the  declared  value  of  £1,507,950,  and 
176,939  tons  of  cinders,  to  the  declared  value  of  £96,641,  were  exported  from  the 
several  ports  of  the  United  Kingdom  to  foreign  countries,  and  to  British  settle- 
ments abroad.  4,026,985  tons  of  coal  were  brought  into  the  port  of  London 
during  the  year,  of  which  3,373,256  were  brought  coastways,  and  653,729  by 
inland  navigation  and  land  carriage.  The  export  of  coals  to  Russia  during  the 
year  1853  amounted  to  212,762  tons,  the  declared  value  of  which  was  £78,559. 
We  glean  this  information  from  a  parliamentary  paper. 

Aluminium  and  Silicium. — M.  Deville,  a  French  chemist,  has  been  exhibit- 
ing, before  a  meeting  of  the  Academy  of  Sciences,  large  slips  of  aluminium,  a  metal, 
extracted  from  common  clay,  having  the  brilliancy  of  silver,  with  the  weight  of 
glass.  Plates  and  medals  made  of  it  have  remained  for  months  unaffected  by  the 
air,  although  it  has  hitherto  been  generally  thought  that  this  metal  became  rapidly 
oxidized  upon  exposure  to  atmospheric  air.  Its  conducting  power,  compared  to 
that  of  iron,  is  as  8  to  1.  It  forms  no  alloy  with  mercury,  and  can  only  be  made 
to  take  up  a  very  small  quantity  of  lead.  With  copper,  it  produces  hard  white 
alloys.  With  carbon  and  silicium,  it  forms  a  grey,  granular,  brittle,  fusible  metallic 
mass,  which  easily  crystallizes.  Tbe  silicium  appears  to  exist  in  the  aluminium 
in  the  same  state  as  carbon  in  grey  pig-iron,  a  condition  not  well  understood.  As 
to  silicium,  M.  Deville  has  obtained  it  in  a  new  form;  namely,  as  brilliant  metallic 
scales,  similar  to  grains  of  phitinum,  in  which  state  it  is  essentially  different  from 
the  silicium  of  Berzelius.  He  does  not  believe  that  this  form  of  silicium  is  a  true 
metal;  he  compares  its  relation  to  ordinary  silicium,  to  the  relation  of  graphite  and 
carbon.  It  firmly  resists  the  action  of  hydrofluoric  acid,  but  yields  to  that  of  a 
mixture  of  that  acid  with  nitric  acid.  It  may  be  heated  to  a  white  heat  in  a  cur- 
rent of  pure  oxygen,  without  losing  weight.  He  details  two  methods  of  obtaining 
aluminium.  One  process  is  by  heating  to  redness  chloride  of  aluminium  and  sodium, 
in  a  tube  filled  with  hydrogen  gas.     The  other  process  is  by  the  galvanic  battery. 

Royal  Danish  Railway. — The  important  section  of  this  railway,  connecting 
the  Baltic  and  the  North  Sea,  has  been  announced.  The  entire  line,  including  the 
Rendsburg  branch,  forming  the  junction  with  the  Kiel,  Altona,  and  other  lines, 
will  be  open  early  this  month,  and  tbe  undertaking  will  thus  be  finished  before  the 
stipulated  period.  Messrs.  Peto,  Brassey,  and  Betts,  the  contractors,  have  obtained 
a  lease  of  l  lie  line  for  fourteen  years,  at  a  minimum  dividend  of  6  per  cent,  on  the 
capital,  £540,000,  with  an  equal  division  of  all  surplus  profits.  The  Company, 
however,  has  power  to  put  an  end  to  the  agreement  in  live  or  ten  years. 

Photography. — 51.  Claudet,  the  well-known  photographer,  has  been  adorn- 
ing his  gallery  in  London,  with  a  series  of  allegorical  paintings,  having  reference  to 
the  art  in  which  he  is  celebrated.  The  upper  is  composed  of  arabesques  and  me- 
dallions, containing  the  portraits  of  persons  to  whom  photography  is  indebted  for 
discoveries  and  inventions  of  more  or  less  importance.  As  you  enter  the  room,  you 
have  before  you  the  portrait  of  Porta,  who  invented  the  camera  obscura  in  1590  ; 
then  come  the  portraits  of  Daguerre,  Talbot,  and  Wheatstone,  Sir  John  Herschel, 
Sir  Isaac  Newton,  and  Sir  David  Brewster.  On  other  sides  are  seen  those  of  Sir 
IT.  Davy,  Nie'pce,  Wedgwood,  Leonardo  da  Vinci.  The  panels  between  the 
four  arches  which  divide  the  principal  wall  have  designs  representing  statuary, 
painting,  the  invention  of  photography,  the  application  of  photography  to  por- 
traitnre  by  means  of  the  camera  obscura,  and  the  application  of  the  stereoscope  to 
photography.  In  the  intervening  medallions  are  symbolic  representations  of  the 
four  grand  centres  of  civilization — Athens,  Rome,  Paris,  and  London.  The  right 
wall  is  devoted  to  France,  the  left  to  England.  The  first  represents  the  Chamber 
of  Deputies,  which,  in  the  reign  of  Louis  Philippe  (whose  portrait  is  seen  under- 
neath), voted  pensions  to  Daguerre  and  Nit^pce  in  reward  for  their  wonderful  dis- 
coveries. The  second  presents  a  view  of  the  Thames  and  Somerset  House,  where 
the  meetings  of  the  IJoyal  Society  are  held,  to  which  society  Talbot  first  communi- 
cated his  discovery  of  photography  on  paper.  On  this  wall  is  given  a  view  of 
the  Great  Exhibition  Building  of  1851,  as  communicative  of  the  first  general 
assembly  of  photographers,  which  that  Exhibition  was  the  means  of  bringing  about. 
On  the  side  by  which  we  enter  are  three  pleasing  compositions,  representing  pho- 
tography on  paper,  on  glass,  and  on  metal. 

PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 

O^T-  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 

Recorded  August  30. 

1S99.  Louis  P.  Lehugenr and  Michael  Uttinger,  St.  Denis,  near  Paris— Improvements 

applicable  to  machinery  lor  printing  fabrics. 

Recorded  September  4. 

1927.  James  Parker,  Birmingham — An  improvement  or  improvements  in  the  smoke-boxes 

of  locomotive  engines. 
1936.  Jacques  Frangois  Henry  Hypolite  Herve*  de  Lavaur,  Paris,  and  4  South-street, 
Finsbury — Certain  improvements  in  securing  waterproof  wrappers  or  coverings 
used  in  packing  goods. 

Recorded  September   8. 

1959.  Samuel  Frearson,  Glascote,  Warwickshire — Improvements  in  the  construction  and 

manufacture  of  buttons,  a  part  or  parts  of  which  improvements  may  also  be  ap- 
plied to  other  similar  purposes.— (Communication.  J 

1960.  Tony  Petitjean.  45  Upper  John-street,  Fitzroy -square — Improved  process  for  re- 

cutting  or  reforming  the  faces  of  files. 


Recorded  September  12. 
19S4.  Richard  Laming,  Carlton  Villas,  Maida  Vale,  Middlesex — Improvements  in  purify- 
ing gas  from  ammonia  and  other  impurities,  and  in  preparing  pure  gas  for  burn- 
ing; in  obtaining  ammonia  and  certain  salts  of  ammonia  aud  soda,  an/1  in  treating 
certaiu  salts  of  ammonia. 

Recorded  September  20. 
2024.  Alfred  Tylor,  Warwick-lane,  Newgate-street,  and  Henry  G.  Frasi,  Herbert-street— 
Improvements  in  water-closets. 

Recorded  September  26. 
2072.  Thomas  Griffiths,  Madely,  Shropshire— Improved  pump  for  raising  and  forcing  water. 

Recorded  September  30. 
2097.  William  Wilkinson,  Nottingham— Improvements  in  looped  pile  and  cut  pile  fabrics, 

and  in  machinery  for  brushing  or  raising  a  cut  pile  or  fleece  upon  the  web,  on 

both  sides  the  article,  or  on  one  side  only,  by  which  means  he  secures  a  looped 

web  not  liable  to  be  let  down. 
2099.  William  Tucker,  Old  Brompton — Invention  for  preventing  the  escape  of  fuliginous 

smoke  from  shafts  and  flues. 
2101.  Thomas  Collins,  Gayton,  Northamptonshire  — Improvements  in    manufacturing 

bricks  and  tiles. 
2103.  Moses  Poole,  Avenue-road — Improvements  in  condensers. — (Communication.) 

Recorded  October  2. 

2105.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn — Improvements  in  suspended 
purchases.— {Communication.) 

2107.  George  Wall,  Manchester — Improvements  in  the  manufacture  of  railway  tickets 
and  other  similar  articles  from  a  substance  or  material  capable  of  being  re-used. 

2109.  Thomas  Sheriff,  Glasgow — Improvements  in  moulding  or  shaping  metals. 

2111.  Francois  Duraud,  Paris,  and  4  South-street,  Finsbury — Certain  improvements  in 
looms  for  weaving. 

2113.  Nicholas  Bennett,  7  Furnival's-inn,  Holborn — A  substitute  for  the  scaffolding  at 
present  employed  in  and  for  the  erecting  and  repairing  of  buildings. — (Com- 
munication.) 

2115.  Christopher  Hill,  Chippenham — Improvements  in  the  manufacture  of  pulp. 

Recorded  October  3. 

2117.  James  Hammond,  9  Brunswick-street,  Black  friars-road— Invention  for  holding  a 

book  in  such  a  position  that  it  may  be  read  with  ease  and  comfort  in  an  erect, 
reclining,  or  completely  recumbent  position,  to  be  called  '  Hammond's  suspension 
reading  desk.' 

2118.  William  Tatham,  Rnchdale — Improvements  in  machinery  or  apparatus  for  pre- 

paring, spinning,  doubling,  twisting,  and  winding  cotton,  wool,  flax,  silk,  and 
other  fibrous  substances. 

2119.  William  Blythe,  Oswaldtwistle,  and  Emile  Kopp,  Accrington,  Lancashire — Im- 

provements in  the  manufacture  of  soda  ash  and  sulphuric  acid. 

2121.  Alfred  V.  Newton,  66  Chancery-lane — Improvements  in  motive-power  engines,  ap- 
plicable to  the  working  of  their  valves,  and  to  the  conversion  of  the  reciprocating 
motion  of  such  engines  into  rotary  motion. — (Communication.) 

2123.  William  M'Naught,  Rochdale — Improvements  in  slide  valves  for  steam-engines. 

2125.  Wright  Towneud,  Harden  Bingley — Improvement  in  combing  wool  and  other  fibres 

Recorded  October  4. 

2127.  John  Kershaw,  Stockport — Certain  improvements  in  self-acting  mules. 

2128.  Frederick  S.  Thomas,  17  Cornhill,  and  Hook's  Villa,  Fulham— Improvements  in 

locomotives. 

2129.  Frederick  S.  Thomas,  17  Cornhill,  and  Hook's  Villa,  Fulham— Improved  mode  of 

obtaining  motive  power. 

2130.  David  Chalmers,  Manchester — Improvements  in  the  mode  or  method  of  working 

railway  breaks  and  communicating  signals. 

2131.  William  P.  Gaulton,  Crag  Works,  near  Macclesfield— Improvements  in  breaks 

applicable  to  railway  carriages  and  other  vehicles. 

2132.  John  Disher,  Edinburgh — Improvements  in  mashing  apparatus  for  brewing. 

2133.  Aime"  A.  J.  Lengentil,  Arras,  France— Certain  improvements  in  pumps  or  machinery 

for  raising  and  forcing  water  and  other  fluids. 

2134.  Thomas  Crossley,  Scott' s-yard,  Bush-lane— An  improved  mode  of  manufacturing 

printing  blocks.— (Communication.) 

2135.  Thomas  Prosser,  Birkeuhead— Improvements  in  the  manufacture  of  certain  hollow 

closed  vessels,  and  in  the  machinery  or  apparatus  employed  therein;  parts  of 
which  improvements  are  also  applicable  when  preparing  for  and  fastening  tabes 
into  steam-boilers  or  other  vessels  requiring  tubes  to  be  fixed  therein. 

2136.  William  H.  Phillips,  Camberwell  New-road— Improvements  in  rotatory  steam 

engines. 

2137.  Thomas  W.  Rammell,  Trafalgar-square— Improvements  in  steam-boiler  and  other 

furnaces. 

2138.  John  Perry,  Hunslet  Old  Mill,  near  Leeds— Improvements  in  preparing  wool  for 

combing. 

Recorded  October  5. 

2139.  Thomas  E.  Moore,  3  Great  Titchfield-street,  St.  Marylebone— Certain  improvements 

in  machinery  or  apparatus  for  curvilinear  and  annular  cuttings  in  metals  aud 
other  hard  substances. 

2140.  William  B.  Adams,  1  Adam-street,  Adelphi — Improvements  in  rails  for  railways 

and  in  the  connections  and  fastenings  for  rails. 

2141.  Enoch  O.  Tindall,  Scarborough — Improvements  in  mangles  and  wringing  machines 

for  smoothing  and  wringing  clothes  and  woven  fabrics. 

2142.  Thomas  Harris,  Nantyglo,  Monmouthshire — Invention  for  separating  the  steam  from 

the  condensed  water  aud  mud  in  its  transit  from  the  boiler  to  the  cylinder  of  a 
steam  engiue,  stationary  or  locomotive. 

2143.  George  Collier,  Halifax — Improvements  in  the  manufacture  of  carpets  and  other 

terry  fabrics. 

2144.  William  Frost,  Wine-office-court,  Fleet-street — Improvements  in  steam  engines. 

2145.  Thomas  Bennett,  Wood  bridge-street,  Clerkenwell— Improvements  in  the^apparatus 

employed  in  the  manufacture  of  gold,  silver,  and  metal  leaf. 

2146.  John  A.  Lander,  Southwark-bridge-road— Improvements  in  machines  employed  in 

and  for  the  manufacture  of  spikes  and  nails. 

2147.  John  M.  Dunlop,  Manchester — Improvements  in  machinery  or  apparatus  for  pre- 

paring, spinning,  and  doubling  cotton  and  other  fibrous  materials. 

2148.  Francois  Durand,  Paris,  and  4  Suuth- street,  Finsbury— Certain  improvements  in  cir- 

cular looms. 

Recorded  October  6. 

2150.  John  Britten,  Birmingham— A  new  or  improved  machine  for  sweeping  or  cleaning 

chimneys. 

2151.  Peter  Kerr,  Paisley— Improvements  in  the  treatment  and  finishing  of  threads  or 

yarns. 

Recorded  October  7. 

2152.  William  Chambers,  Hampson  Mill,  near  Bury— Improvements  in  machinery  for 

beetling  cotton  and  other  fabrics. 
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2154.  Robert  W.  Uren.Fogginton.  Devonshire— Improvements  in  machinery  for  the  ma- 

nufacture of  bricks  and  tiles. 

2155.  George  T.  Selby,  Smethwick,  Staffordshire— Improvement  in  furnaces. 

2156.  Jean  B  Seraphin  de  Meritens,  Paris— Certain  improvements  in  the  mode  of  dyeing 

cotton,  flax,  and  other  fibrous  substances  and  fabrics  generally. 

2157.  Thomss  Roberts  and  John   Dale.  Mauch ester— Improvements  in  obtaining  and 

treating  extracts  from  certain  dyewoods,  and  in  apparatus  for  obtaining  such 
extracts. 

"William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  wind- 
lasses.—(Communication.) 

Robert  Maynard,  W'hittlesford,  Cambridgeshire — Improvements  in  machinery  for 
threshing  and  dressing  grain. 

Recorded  October  9. 

James  Aikman,  Paisley— Invention  of  a  roller  for  scouring  and  finishing  textile 
.  fabrics. 

James  Shanks,  St.  Helen's,  Lancashire — Improved  mode  of  manufacturing  sulphuric 
add. — (Communication.) 

Recorded  October  10. 

"William  Crosskill,  Beverley,  Yorkshire — Improvements  in  the  construction  of 
portable  railways. 

Noel  Prothery.  Lyons,  and  16  Castle-street,  Holborn— Improvements  in  machinery 
for  making  lace. 

Henry  T.  White,  Qneen's-terrace,  Hammersmith,  and  George  Roberts,  Great  Peter- 
street — An  improved  mode  of  rendering  hats,  caps,  and  other  coverings  for  the 
head  self- ventilating. 

Valentine  W.  Hammerich,  John-street,  Minories — Improved  construction  of  buoy 
ant  maitress. 

Joseph  B.  Jackson.  Etna  Works,  Sheffield,  and  William  Bowler,  same  place— Im- 
provements in  furnaces  or  fire-places,  and  in  the  prevention  of  smoke. 

John  Kershaw,  Brixton — Improvements  in  the  manufacture  of  wrought-iron  rail- 
way wheels. 

Henry  Crossley,  Camberwell-grove,  Surrey — Improvements  in  the  manufacture  of 
waddings  for  cannon  and  fire-arms. 

William  Chubb,  Clifton,  Gloucestershire— Improvements  in  the  construction  of 
beams  and  parts  of  ships,  ships'  masts  and  spars,  and  other  like  structures. 

Marie  A.  C.  Mellier,  Paris— Improvements  in  the  manufacture  of  paper. 

Secorded  October  11. 

William  H.  Taylor,  19  South-row,  New-road,  St.  Pancras — Improvements  in  car- 
touch  belts  or  cases  for  containing  cartridges,  to  be  worn  round  the  waist  or 
otherwise,  calculated  for  arms  of  every  description,  guns,  pistols,  and  other  fire- 
arms. 

Samuel  Rogerson  and  James  Rogerson,  Manchester — Improvements  in  the  produc- 
tion of  ornamental  patterns  upon  velvet  and  other  woven  fabrics,  and  in  machi- 
nery or  apparatns  for  effecting  the  same. 

Robert  Cruise,  Manchester — Improvements  in  machinery  or  apparatus  for  stop- 
ping railway  carriages. 

John  Jackson,  Belfast— Improvements  in  treating  or  preparing  tow,  so  as  to  render 
it  fit  for  drawing  or  roving. 

Thomas  Shaw,  Preston,  and  Richard  Dixon,  same  place— Improvements  in  slub- 
bing,  roving,  and  jack  frames,  employed  in  the  preparation  of  cotton  and  other 
fibrons  substances. 


2158. 
2159. 

2160. 

2161. 

2162. 
2163. 
2164. 

2165. 
2167. 
2169. 
2170. 
2171. 
2172. 

2175. 

2176. 

2177. 
2178. 
2179. 

21S0. 
2181. 
2182. 

2183. 

2184. 
2185, 
2186. 


Recorded  October  12. 

Edward  J.  Seville,  Brixton — An  improvement  in  the  manufacture  of  hats. — (Com- 
munication.) 

William  White,  York-villa,  Kensington- park,  Bayswater — Improvements  in  the 
manufacture  of  manures. 

James  T.  Chance.  Birmingham— Improvements  in  manufacturing  articles  from  the 
minerals  or  rocks  of  the  descriptions  commonly  called  basalt  or  trap,  sometimes 
rowley-rag  and  whinstone. 

Ancel  A.  Rontledge,  Neath,  Glamorganshire — Improvements  in  the  manufacture 
of  detonating  railway  signals. 

Joseph  Hood,  Newmilns,  Ayrshire — Improvements  in  ornamental  weaving. 

Alexander  Parker,  Newmilns,  Ayrshire — Improvements  in  ornamental  weaving. 

Francois  A,  N.  Delsarte,  3  Rue  Croix  Boissiere,  Paris — Invention  of  a  new  mode 
of  and  apparatus  for  tuning  pianos,  and  other  kinds  of  stringed  instruments. 

Recorded  October  13. 

2188.  James  L.  Handcock,  Mllfbrd  Haven,  Pembrokeshire— An  improved  machine  for 

ploughing  or  working  land. 

2189.  Sir  James  C.  Anderson,  Fermoy — Improvements  in  locomotive  engines. 
2190-  Arthur  Dobson,  Belfast — Certain  improvements  in  looms  for  weaving. 

2191.  Charles  F.  Stansbnry,  17  Cornhill — Improved  apparatus  for  heating  buildings. — 

(Communication.) 

2192.  George  Weeks,  Dorset-street,  Portman-square,  and  George  Pinner,  Globe-road— 

Improvements  in  the  construction  of  furnaces. 

2193.  William  J.  Barsham,  Stratford— Improvements  in  machinery  or  apparatus  for 

crushing  mineral  and  other  substances. 

Recorded  October  14. 
2195.  John  Harrison,  Brighouse,  Yorkshire — Improvements  in  the  bosses  applied  to 

millstones. 
2197.  John  C.  Haddan,  Chelsea—  Improvements  in  the  manufacture  of  cannon,  and  of 

projectiles  for  the  same. 
2198-  Soren  Hy-rth,  Copenhagen — An  improved  magnetto-electric  battery. 

2199.  Soren  Hjorth,  Copenhagen— An  improved  electro-magnetic  machine. 

2200.  Christopher  Holt,  New-road,  St,  Pancras — Improvements  in  fastenings  for  the  laths 

of  iron  bedsteads,  couches,  and  other  similar  articles  of  furniture. 

2201.  Robert  Pinkney,  26  Long-acre — Improvements  in  bottles,  jars,  and  other  like  vessels, 

and  in  the  method  of  stoppering  them. 

2203.  Louisa  Monzani,  Greyhound-place,  Old  Kent-road— Improvement  in  brushes  and 

brooms. 

2204.  James  H.  Young,  66  College-street,  Cam  den- town— Improvements  in  brooms  or 

brushing  apparatus. 
2205-  John  H.  Pape,  19  Rue  des  Eons  Enfans,  Paris— Improvements  in  the  manufacture 
of  boots  and  shoes. 

2206.  William  J.  Bissecker,  Birmingham — Invention  of  anew  and  improved  and  durable 

method  of  labeling  bottles  and  such  like  vessels  or  articles  as  require  or  may 
require  labeling. 

Recorded  October  16. 

2207.  Thoma3  E.  Moore,  3  Great  Titclifield-street,  Oxford-street — Improvements  in  appa- 

ratus for  sharpening  knives,  scissors,  and  other  similar  edg«d  tools. 

2208.  John  Bonnall,  Spittlegate,  Grantham — Improvements  in  apparatus  for  holding  oil 

for  lubricating  purposes. 

2209.  Nathan  Thomson,  jnnior,  New  York — Improvements  in  life-preserving  seats. 

2210.  Etienne  Bernot,  Paris,  and  4  South-street,  Finsbury — A  new  machine  for  cutting 

files,  which  he  calls  Bernot's  file-cutting  machine. 


2211.  William  Rossiter,  Goswell-road,  and  Matthew  E.  Bishop,  Cannon-street  West— Im- 

provements in  the  manufacture  of  pulp  suitable  for  paper,  pasteboard,  and  mill- 
board, papier-miich<5,  and  other  like  purposes. 

2212.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow- Improved  apparatus  for 

discovering  the  leakage  or  escape  of  gas. — (Communication.) 

2213.  William  Wain,  Brunswick-street,  Stamford-street— Improvements  in  the  construc- 

tion of  screw  propellers. 

2214.  Lionel  J.  Wetherell,   Compton-street,   Clerkenwell,  and  Augustus  J.  Hoffstaedt, 

Albion-place — Improved  construction  of  pump. 

Recorded  October  17. 

2215.  William  H.  Child,  21  Providence-row,  Finsbury — Certain  improvements  in  the  ma- 

nufacture and  construction  of  brushes. 

2217.  John  Coghlan,  Craven-street,  Strand— An  improved  mode  of  signalling  on  railways 

by  electric  telegraph. 

2218.  Louis  Cornides,  4  Trafalgar-square — Improved  apparatus  for  amalgamating  the 

gold  and  silver  contained  in  pulverized  ores. 

2219.  John  L.  Cole,  II  envy-street,  Salmon' s-lane,  Limehouse — An  improved  construction 

of  portable  drill. 

2220.  Arthur  Yeal,  Oxford—  Improvements  in  the  manufacture  of  boots. 

2221.  Alfred  Illiugworth  and  Henry  Illingworth,  Bradford — Improvements  in  machinery 

or  apparatus  for  combing  wool  and  other  fibrous  substances. 

2222.  Jacob  Dockray,  Leeds,  and  John  Dawson,  Holbeck—  Certain  improvements  in  ma- 

chinery for  raising  woollen  cloth. 

2224.  Richard  Green,  12  Sydney-street,  Brompton—  Improvements  in  propelling  vessels. 

Recorded  October  18. 

2226.  Auguste  E.  L.  Bellford,  16  Castle- street,  Holborn— Certain  improvements  in  breech 
loading  fire-arms. — (Communication.) 

2225.  Ernst  Gessner,  Aue,  near  Schneeberg,  Saxony— Improvements  in  gig  mills. 

2229.  George  Hamilton,  26  Great  Tower-stieet— Improvements  in  obtaining  soundings. 

2230.  John   Mason  and  William  Robertson,  Rochdale— Improvements  in  machinery  or 

apparatus  for  preparing  and  spinning  cotton  and  other  fibrous  substances,  part 
of  which  improvements  is  also  applicable  for  shifting  straps,  by  which  motion  is 
communicated  to  other  machines. 

2231.  Benjamin  F.  Cooke,  Boston,  U.S.— An  improved  mode  of  caulking  ships,  applicable 

also  to  the  rendering  of  roofs  waterproof. 

2232.  Mark  Wheeler,  Newton-street — Improved  mode  of  consuming  smoke  arising  from 

the  combustion  of  fuel  in  furnaces. 

2233.  Howard  A.  H  olden,  Birmingham—  Certain  improvements  in  roof  lamps  for  railway 

or  other  carriages,  and  for  parts  used  in  connection  with  the  same. 
Recorded  October  19. 

2234.  Robert  W.  Winfield,  Birmingham— Improvement  or  improvements  in  tubes  and 

rods  used  in  the  construction  of  articles  of  metallic  furniture. 

2235.  Benjamin  Nicoll,  42  Regent-circus,  Piccadilly— Improvements  in  shirt-fronts. 

2237.  Peter  Armand  le  Compte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris 

— Improvements  in  the  construction  of  grates. — (Communication.) 

2238.  John  Piatt,  Oldham — Improvements  in  machinery  or  apparatus  for  making  bricks. 

2239.  Thomas  Biggart,  Dairy,  Ayrshire,  and  Allan  Loudon,  same  place — Improvements 

in  regulating  motive-power  engines. 

2240.  Thomas  Higgins,  Liverpool — Improved  apparatus  applicable  to  the  ventilation  of 

ships  and  mines,  and  other  useful  purposes. 

Recorded  October  20. 

2241.  William  Marsh,  11  By  water- street,  King's-road,  Chelsea— An  improved  rocking 

and  lounging  chair. 

2242.  Louis  A.  Chenu  and  Francois  F.  Pillias,  Fontainehleau,  France — Certain  improve- 

ments in  preserving  animal  substances. 

2243.  Thomas  Allan,  A  del  phi- terrace— Improvements  in  applying  electricity. 

Recorded  October  21. 

2245.  Julius    Smith,    Gainford-place,   Barnsbury-road,  and   Frank    S.  Thomas,  South- 

terrace,  Walworth— An  improvd  apparatus  for  steering  ships  and  other  vessels. 

2246.  William  J.  Smith,  Stretford— Certain  improvements  in  buttons. 

2247.  William  A.  Edwards,  87  Brooke-street,  West-square,  Lambeth — Invention  for  sepa- 

rating iron  or  steel  from  brass,  gun  metal,  and  all  other  metallic  filings. 

2248.  John  Jamieson,  Oldham— Certain  improvements  in  steam-engines. 

2249.  Abraham  G.  Brade,  Paris,  and  133  Salisbury-square — Improvements  in  the  manu- 

facture of  gas  fittings.— (Communication.) 

2250.  Bennett  J.  Heywood,  Dalkey,  near  Dubliu — Improved  apparatus  for  affixing  postage 

and  other  stamps  to  envelopes,  letters,  and  other  documents. 

2251.  William  Green,  Howard-buildings,  Brick-lane,  St.  Luke,  and  Joseph  Pickett,  Duke- 

street — Improvements  in  treating  or  ornamenting  textile  materials  or  fabrics  and 
paper,  and  in  machinery  or  apparatus  for  effecting  the  same. 

Recorded  October  23. 

2252.  Edward  Abell,  Lambeth—  Improved  instrument  to  assist  the  hand  in  writing. 

2253.  Henry  Hales,  Brighton — Improvements  in  the  machinery  for  propelling  vessels. 

2254.  George  Savage,  Adderbury,  Oxfordshire— New  or  improved  singeing  lamp. 

2255.  Abraham  G.  Brade,  Paris,  and  133  Salisbury-square — Improvements  in  the  manu- 

facture of  plate  and  thread  for  gold  and  silver  lace  and  bullion.  —  (Communi- 
cation.) 

2256.  John  Maddox,   Thomas-street,  Brick-lane,  Edward  Gardner,  Bnxton-street,  and 

George  D.  Green,  Weaver-street— Improvements  in  weaving  fringes. 

2257.  George  Simmons,  10  Liverpool-street— Improvements  in  the  construction  of  railway 

bearers  and  sleepers. 

2258.  John  Penn,  Greenwich— Improvements  in  the  manufacture  of  the  pistons,  slide- 

valves,  and  stuffing-boxes  of  steam-engines. 

2259.  James  Scott,  M.D.,  Argyle-square,  Edinburgh — Improvements  in  apparatus  for  fa- 

cilitating surgical  operations  and  teaching  anatomy. 

2260.  Edme  H.Marie,  Paris— Certain  improvements  in  the  machinery  for  preparing, 

Bpinning,  and  twisting  cotton,  silk,  flax,  wool,  and  other  fibrous  substances. 

Recorded  October  24. 

2261.  Charles  Cowper,  20  Southampton-buildings,  Chancery-lane— Improvements  in  pre- 

paring to  be  spun  and  in  spinning  silk  waste. — (Communication.) 

2262.  Francois  J.  Bouwens,  Mechlin,  Belgium— Improved  rotary  engine. 

2263.  Gustavus  A.  Somerby  and  Charles  W.  Fogg,  Massachusetts,  U.S.— An  improved 

brake  apparatus  for  railway  carriages. 

2265.  Ferdinand  C.  Warlich,  Snffolk- street — Improvements  in  generating  steam. 

2266.  Joseph   Hopkinson,   the  younger,   Huddersfield — Improvements  in  steam-engine 

boilers  and  safety-valves,  and  in  apparatus  for  indicating  the  vacuum  in  steam- 
engine  condensers  in  relation  to  the  existing  atmospheric  pressure. 

2267.  John  Welsh,  Greenock — Improvements  in  extracting  liquids  from  saccharine  and 

other  matters. 

Recorded  October  25. 

2268.  John  Rickhuss,  Worcester,  and  Charles  Toft,  Bedwardine— Improvements  in  the 

manufacture  of  parian,  porcelain,  china,  and  earthenware. 
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2269.  Joseph  Spencer,  Bilston,  Staffordshire — A  new  or  improved  fence  for  railway  sta- 

tions, docks,  and  such  other  places  as  the  same  is  or  may  he  applicable  to. 

2270.  William  Henderson,  Cannon-street—improvements  in  treating  certain  ores  and 

alloys,  and  in  obtaining  products  therefrom. 

2271.  Alexander  S.  Stocker,  11  Poultry,  Cheapside — Certain  improvements  in  the  manu- 

facture of  tubes  applicable  to  gas  and  other  purposes,  also  in  the  construction  ot 
certain  engineering  machinery  and  apparatus,  and  the  application  of  the  whole 
or  part  of  the  same  to  and  other  means  to  be  used  or  employed  in  the  manufacture 
of  tubes,  also  in  the  mode  of  manufacturing  and  the  application  of  certain  articles 
connected  with  or  necessary  to  the  completion  of  such  or  other  tubes. 

2272.  Richard    Roberts,   Manchester — Improvements   in  machinery  for  preparing   and 

spinning  cotton  and  other  fibrous  substances. 

2273.  William  T.  Smith,  New  Hampstead-road,  Kentish-town,  and  George  Hill,  City-road 

—Improvements  in  machinary  or  apparatus  for  winnowing,  washing,  sifting,  or 
separating  corn,  gravel,  minerals,  and  other  materials. 

2274.  Richard    H.  Hughes,  95  Hatton-garden — Improvements  in  transmitting    motive 

power. 

2275.  Colin  Mather,  Salford  Iron  Works,  Manchester— Improvements  in  machinery  for 

boring  in  the  earth,  and  for  actuating  a  hammer  for  driving  tubes  into  the  earth, 
and  other  uses. 

2276.  Francois  Lambert,  Paris — Improvements  in  compounds  to  he  used  as  cosmetics. 

2277.  Edouard  Pechenard,  Montherme"  canton,  Prance— Certain  improvements  in  roofs  or 

coverings  for  buildings. 

2278.  Louis  V.  Helin,  Brussels — Improvements  in  the  manufacture  of  paper  from  straw. 

2279.  John  H.Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  circular 

looms. — (Communication  from  M.  Poivret.) 

Recorded  October  26. 

2280.  William  G.  Craig,  Gorton,  near  Manchester — Improvements  in  the  mode  or  method 

of  consuming  smoke,  and  in  the  machinery  or  apparatus  employed  therein. 

2281.  Richard  A.  Brooman,  166  Fleet-street — An  improved  method  of  obtaining  alcohol 

from  organic  substances,  and  particularly  from  wood.— (Communication.) 

2282.  John  Ilcaley,  John  Foster,  and  John  Lowe.   Boltnn-le-Moors— Improvements  in 

machinery  to  be  used  for  drawing,  moulding,  forming,  and  forging  articles  in 
metal. 

2283.  Joseph  Eccles,  Blackburn — Improvements  in  machinery  for  the  manufacture  of 

bricks. 

2284.  Charles  H.  Olivier,  37  Finsbury-square — Improved  apparatus  for  drying. — (Com- 

munication.) 

2285.  Peter  Armand  le  Compte  de  Fontaine  Moreau,  4  South-street,  Finshury,  and  Paris 

— Improvements  in  bleaching,  dyeing,  and  preparing  hemp  and  flax  to  be  spun. 
— (Communication.) 

2286.  Peter  Armand  le  Compte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris 

— Improvements  in  transferring  coloured  pictures,  portraits,  and  engravings. — 
(Communication,) 

2287.  James  Griffiths,  Wolverhampton— Improvements  in  the  mode  or  process  of  manu- 

facturing certain  kinds  of  iron,  and  in  (lie  machinery  or  apparatus  used  in  such 
manufacture,  part  of  which  improvements  are  also  applicable  to  machinery  used 
in  the  manufacture  of  other  descriptions  of  iron. 

2288.  John  Dudgeon,  151  Feu  church-street — Improvement  in  rendering  ships  and  bat 

teries  shot  proof. 

Hccorded  October  27. 
22S9.  Anguste  E.  L.  Bellford,  16  Castle-street,  Holborn— An  improved  mode  of  operating 
trip  hammers. — {Communication.) 

2290.  John  Turner,  Benjamin  Holdsworth,  and  Robert  II.  Beamer,  all  of  Burnley — Cer- 

tain improvements  in  power  looms  for  weaving. 

2291.  Astley  P.  Price,  Margate— Improvements  in  the  calcination  and  oxidation  of  cer- 

tain metallic,  mineral,  and  metallurgical  compounds,  and  in  the  apparatus  and 
means  for  effecting  the  same. 

2292.  William  Ashton,  Preston— Improvements  in  safety  or  escape  valves. 

2293.  William  B.  Wilkinson,  Newcastle-on-Tyne — Improvements  in  the  construction  of 

fireproof  dwellings,  warehouses,  and  other  buildings,  or  parts  of  the  same. 

Recorded  October  28. 

2294.  Henry  Adcock,  London — Improvements   in  strengthening  castings  of  iron  and 

other  metals. 

2295.  Jabez  Morgan,  Kidderminster— Improvements  in  machinery  or  apparatus  for  cut- 

ting metals. 

2296.  George  Mumby.  9  Hunter-street,  Brunswick-square— Improvements  in  reservoir 

penholders,  and  other  writing  apparatus. 

2297.  Edward  Lindner,  New  York — Improvements  in  revolving  breech  fire-arms  and 

magazine. 
2293.  Jean  P.  Savounj,  2  Catherine-street,  and  Paris — An  improved  gold  coin  detector, 
applicable  also  for  weighing  postal  communications. 

2299.  Charles  Blake,  St.  Leonards — Invention  of  a  method  of  preventing  or  lessening  the 

injurious  effects  arising  from  collisions  at  sea,  and  on  other  navigable  waters. 

2300.  Claude  F.  Vauthier,  Dijon,  Franca— Certain  improvements  in  blowing  machines. 

2301.  Richard  A.  Brooman,  166  Fleet-street— Improvements  in  centrifugal  machines,  and 

in  driving  the  same. — (Communication.) 

Recorded  October  30. 

2302.  Oliver  Maggs,  Bourton,  Dorsetshire— Improvements  in  portable  steam-engines. 

2304.  John   Wainwright,   Birkenhead — Improvements  in  fitting  up  shops,  offices,  and 

other  like  places,  and  shop  fronts. 

2305.  John  C.  Haddan,  Chelsea— Improvements  in  projectiles,  and  in  machinery  for  ma- 

nufacturing the  same. 

2306.  Pierre  B.  Chapuis,  3  Place  des  Repentirs  Guilliotierre,  Lyons,  France — An  improve- 

ment in  the  harness  used  for  weaving. — (Partly  a  communication.) 

2308.  Robert  S.  Kowall,  Gateshead — Improvements  in  electric  telegraphs.— (Communi- 

cation.) 

2309.  John  II.  Johnson,  47  Li  ncoln's-inn -fields,  and  Glasgow— Improvements  in  axle-boxes. 

—(Communication  from  Benjamin  Laurent,  Houecourt,  France.) 

Recorded  October  31. 

2310.  Thomas  F.  Tyennan,  Woymo  nth-street,  Portland-place — Improvements  in  pre- 

paring hoop  iron,  and  such  like  metal  surfaces  used  for  bondings  in  buildings 
and  structures. 

2311.  William  Reid,  University-street— Improvements  in  the  manufacture  of  galvanic 

batteries. 

2314.  Thomas  Prosser,  Birkenhead— Improvements  in  condensers  of  steam-engines,  and 

parts  connected  therewith.  -. 

2315.  John  II.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  litho- 

graphic printing  presses.  —(Communication  from  Pierre  D.  Vate\  Paris.) 

2316.  Archibald  Craig,  Paisley— Improvements  in  the  manufacture  oi  railway  wheels. 

2317.  Bewicke   Blackburn,  Clapham- common,   Surrey— Improvements  in  the  manufac- 

ture of  pipes. 

2318.  Thomas  Osborne  and  William  Eldred,  Leicester — Improvements  in  apparatus  for 

retarding  and  stopping  railway  carriages. 


2320. 

2321. 

2322. 
2323. 

2324. 

2325. 

2326. 
2328. 

2332. 
2334. 
2336. 


Recorded  November  1.     , 

James  and  William  Bradshaw,  Blackburn— Improvements  in  time-pieces. 

James  Rae,  1  Alpha-road,  New-cross,  Kent — Improvements  in  machinery  or  appa- 
ratus for  assisting  in  propelling  vessels. 

James  B.  Robb,  Boston — Improvements  in  brakes  or  retarding  apparatus. 

Alfred  V.  Newton,  66  Chancery-lane— An  improved  method  of  forging  or  B waging 
railroad  carriage  and  other  wheels. — (Communication.) 

Henry  Brinton,  jun.,  and  Richard  Smith,  Kidderminster -Improvements  in  tlio 
manufacture  of  carpets,  hearth-rugs,  and  other  like  fabrics. 

Joseph  Francis,  New  York— Invention  for  the  manufacture  of  waggons,  caisson*, 
and  other  vehicles,  applicable  to  transport  military  and  other  stores  on  land  and 
water. 

Recorded  November  2. 

John  Gedge,  4  Wellington-street  South,  Strand— Improvements  in  machinery  or 
apparatus  for  grinding. — (Communication  from  Anguste  and  Alphouse  St.  Denis, 
Bastia,  Corsica.) 

Loring  D.  Dewey,  New  York,  now  of  London — Protection  against  fire  in  vessels  or 
buildings,  by  putting  out  the  fire  without  personal  aid,  or  with  very  little,  and 
against  incendiary  or  fraudulent  fires  and  ravages  of  vermin. 


2342. 

2344. 


2346. 
2348. 


23.ri2 
2351 


2360 


Recorded  November  3. 

Nathaniel  Topp,  John  Holt,    and  John   Partington,  Farnworth,    Lancashire  — 

Improvements  in  hand  mules  for  spinning. 
Edouard  Alexandre,  Paris,  and  16  Castle-street,  Holbom  (City;— Improvements  in 

organ-pianos. 
William  C.  T.  Schaeffer,  11  Stanhope- terrace,  Hyde-park  Gardens — Improvements 

in  treating  the  waste  washwaters  of  woollen  and  other  mills. 

Recorded  November  4. 
.  John  Adcock,  Marlborough -road,  Dalston— Invention  of  the  novel  application  of 
the  stem  or  stalk  of  the  tobacco  leaf  for  various  useful  purposes. 

Recorded  November  6. 

Hippolyte  Eordier,  Orleans— Invention  for  making  alcohol  or  spirit  from  different 
plants  and  vegetable  productions  of  a  farinaceous  nature. 

John  Shaw,  Dukinfield,  Cheshire — Improvements  in  guns  and  fire-arms. 

Frederic  R.  Eusor,  Nottingham — Improvements  in  bobbin-net  or  twist-lace  machi- 
nery. 

William  Childs,  younger,  Brighton — An  improvement  in  the  manufacture  of  pipes 
and  tubes. 

Frank  J.  W.  Packman,  Puckeridge,  Herts— Invention  of  a  method  of  compress- 
ing air  in  air-guns,  and  an  improved  air-gun. 

Recorded  November  7. 
Edward  Hogg,  Gateshead,  Durham — Improvements  in  shot  and  shell. 
William  H.  Woodhouse,  Parliament-street  —  An  improved  meter  for  water  and 

other  liquids. 
Edward  Simons,  Birmingham — A  new  or  improved  candlestick. 
John  Bird,  Chance's  Fire-Brick  Works,  near  Dudley— Improvements  in  reverbatory 

furnaces. 
John  Blaikie,  Glasgow — Improvements  in  the  manufacture  of  driving-belts,  straps, 

and  bands  for  machinery. 


IJSJ*'  Information  as  to  any  of  these  applications,  and  their  progress,  may  be  had  on  appli- 
cation to  the  Editor  of.  this  Journal. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  Oct.  \<Mi  to  Nov.  1st,  1854. 


Oct.  lOlh,  3846 
13th,  3647 
21st,  3648 
24th,  3649 
25th,  3650 
26th,  3651 
27  th,  3652 
31st,  3653 
1st,  3654 


Nov. 


Joseph  Relfe,  Whitechapel— "Gum-vase." 

W.  Bradshaw  and  J.  Sanson,  Nottingham — "  Stench-trap.'' 

T-  Wharton  &  Sons,  Birmingham—"  Isabel-box." 

E.  Conian,  Blnxwich — "  Bit." 

Burgess  &  Son,  Birmingham — "Pencil-case." 

J.  Gregory,  East  India-road--"  Seating  for  valves." 

S.  Plummer,  Upper  Hnlloway — '■  Meat-hook." 

Dent,  Allcroft,  &  Co.,  Wood-street — "  Devonshire  collar." 

Parrott  and  Pickin,  Birmingham — "Railway-lamp." 


Oct.   9th, 


" 

6(19 

10th, 

610 

12th, 

611 

13th, 

612 

17th, 

613 

25tb, 

614 

" 

B15 

27th, 

616 

" 

617 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered. 

'8    E.  Mudd  and  A.  Perkins,  Dartford — "Camp-seat." 
C.  O.  Robsin,  King's  cross — "  Chimney-pots." 
W.  S.  Mappin,  Birmingham — "Torniquets." 
.7.  S.  Cockings,  Birmingham — "Whip-socket." 
B.  Haywood,  Dublin — "  Label-attacher." 
T.  Piatti,  Paris — "Compass." 
Hare  &  Co.,  Essex-street — "  Knife-holder." 
T.  H  in  ton,  Lyme— "Bullet." 
T.  Dyke,  Darlington—"  Clipping-machine." 
Holden  and  Nicholas,  Birmingham—"  Shot-charger 


TO  READERS  AND  CORRESPONDENTS. 

J.  B.— The  dictionaries  of  Brande  and  TJre  are  the  only  existing  works  of  the  kind. 
Even  these  standard  works  do  not  reach  all  that  our  correspondent  wants.  It  is  as  im- 
possible to  write  books  to  suit  all  requirements,  and  the  ideas  of  all  readers,  as  it  is  to 
legislate  to  meet  everybody's  views. 

Nemo.— We  cannot  recommend  a  satisfactory  work  on  this  subject. 

R.  A.,  Chester.— We  are  obliged  by  his  polite  remarks.  The  differential  lathe  to 
which  he  refers,  although  of  a  most  interesting  character,  would  he  most  expensive  to 
illustrate.    We  may,  however,  be  able  to  throw  some  further  light  upun  it. 

C.  J.  W. — See  the  "  Practical  Draughtsman's  Rook  of  Industrial  Design"  2s.  parts 
published  by  Messrs.  Longman. 

Main's  Maejne  Engines.— Mr.  Main  has  forwarded  us  the  following  in  reply  to  our 
note  of  last  month : — 

"  Glasgow,  November  15,  1854. 

"I  have  to  inform  your  readers  that  I  most  distinctly  deny  having  derived  ideas  from 
Mr.  Taylor,  which  became  the  essential  features  of  my  engines.  I  consider  his  preten- 
sions too  absurd  to  require  any  refutation.  ■'•  Thomas  Main." 
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DENIS     PAPIN. 

THE  years  roll  on,  and  man  accu- 
mulates a  number  of  tbeorized  facts, 
capable  of  being  applied  to  the  satis- 
faction of  man's  needs,  some  one  more 
acute  tban  bis  fellows  usually  comes 
forward  to  extract  from  general  rules 
the  useful  facts  involved  in  them,  and 
to  place  mankind  in  possession  of  new 
conveniences  and  comforts.  This  is 
the  great  man  of  the  age,  who  wins 
the  plaudits  of  his  contemporaries  and 
of  posterity.  But  there  is  another 
man,  less  beard  of,  but  nearly  as  necessary  as  the 
other  to  the  advancement  of  civilization; — this  is  the  patient  experi- 
mentalist. Almost  every  one  has  heard  of  Papin's  "  Digester " — an 
apparatus  in  daily  use  in  all  laboratories,  but  few  know  anything  of  the 
inventor,  save  that  he  was  a  Frenchman,  and  died  long  ago. 

Denis  Papin  was  born  at  Biois,  on  the  22d  of  August,  1647.  His 
family  was  respectable,  and  professed  the  Reformed  faith.  His  father 
and  grandfather  were  both  physicians  ;  the  latter  acquired  some  repute 
as  the  author  of  some  scientific  works.  Papin's  first  instruction  was 
derived  from  the  Jesuits,  who  at  that  time  were  noted  for  their  scien- 
tific acquirements.  His  medical  studies  were  pursued  in  Paris,  and  in 
that  city  be  commenced  practice ;  but  science  had  powerful  attractions 
for  him,  and,  becomiug  acquainted  with  Huygens,  he  assisted  the  latter 
in  many  of  his  experiments.  His  first  work  appeared  in  1674,  under 
the  title  of  "  New  Experiments  as  to  a  Vacuum,  and  a  description  of 
apparatus  for  making  it,"  and  had  reference  to  a  few  unimportant  modi- 
fications of  Otto  de  Guerickc's  machine.  The  work  was  well  received, 
and  the  Journal  des  Savants,  a  periodical  of  high  standing,  mentioned  it 
with  praise.  A  few  months  afterwards,  Papin  went  to  London,  the 
motive  for  his  visit  being  unknown,  and  there  met  with  Robert  Boyle, 
whose  attention  had  been  directed  to  the  same  objects  as  his  own. 
Papin's  skilful  manipulation,  and  his  special  studies  in  pneumatics,  ren- 
dered him  a  useful  assistant  to  Boyle,  whose  laboratory  he  entered  in 
1676.  He  remained  there  for  nearly  three  years,  the  two  philosophers 
working  in  conjunction.  One  part  of  their  researches  bad  reference 
to  the  vapour  of  boiling  water,  and  they  afterwards  bore  fruit  in  the 
hands  of  the  Frenchman.  In  1680,  Papin  was  elected  a  member  of  the 
Royal  Society,  which  had  not  then  been  long  in  existence.  The  following 
year  he  published  a  little  treatise,  named  from  the  apparatus  described 
"  T/ie  New  Digester."  He  claimed  the  invention  of  a  means  of  cooking 
meat  in  a  shorter  time,  and  at  a  smaller  cost,  than  by  methods  pre- 
viously in  use,  whilst  the  flavour  was  improved.  This  last  was  not, 
however,  the  case.  His  apparatus  was  likewise  useful  in  softening 
hones;  that  is  to  say,  in  extracting  from  them  what  we  now  call  gelatine. 
As  Papin  described  it,  the  machine  consisted  of  two  hollow  cylinders, 
one  inside  the  other.  The  outer  one,  made  very  strong,  contained  the 
water  to  be  converted  into  steam ;  the  inner  one  contained  the  meat  to 
be  cooked.  The  whole  apparatus  was  closed  by  a  strong  lid  firmly 
fixed  in  its  place,  and  when  used  it  is  placed  on  the  fire.  It  is  thus  a 
sort  of  bath,  in  which  the  heat  of  steam  is  brought  to  bear  upon  the 
object  to  be  treated. 

One  part  of  Papin's  apparatus  has  given  rise  to  a  claim  to  the  inven- 
tion by  him  of  the  modern  safety-valve  in  the  steam-engine.  But  if  we 
look  at  the  matter  with  a  little  attention,  we  shall  see  that  what  has 
been  called  the  origin  of  the  safety-valve  was  invented  for  quite  a  dif- 
ferent purpose.  Papin's  words  are  these :—"  My  machine  is  doubtless 
very  simple,  and  not  liable  to  get  out  of  order,  but  it  has  this  incon- 
venience, that  we  cannot  look  into  the  interior  as  easily  as  into  a  com- 
No.81.— Vol.  VII. 


nion  pan  ;  and  since  the  apparatus  is  more  or  less  effective  according  to 
the  degree  of  pressure  and  heat,  it  often  happens  that  the  meat  is  with- 
drawn before  it  is  sufficiently  cooked,  or  that  it  has  been  subjected  to 
too  great  heat."  Consequently,  it  became  desirable  to  ascertain  these 
two  points.  This  was  done  by  passing  a  small  pipe  through  a  hole  in 
the  lid,  to  which  it  was  firmly  soldered,  and  by  placing  a  valve  at  the 
upper  end  of  the  pipe.  This  valve  was  kept  down  by  an  iron  wire, 
which  was  secured  at  one  extremity,  and  at  the  other  bore  a  weight. 
By  adjusting  the  weight,  he  was  able  to  know  that  the  pressure  did  not 
exceed  a  given  number  of  atmospheres.  It  is  thus  evident  that  Papin's 
sole  object  was  to  learn  what  was  passing  inside  his  digesting  apparatus, 
with  a  view  to  the  proper  cooking  of  the  contents.  By  altering  the 
position  of  the  weight  on  the  arm  of  the  lever,  he  could  regulate  the 
pressure  of  the  steam  within.  But  at  this  time  he  was  far  from  ima- 
gining a  machine  acting  by  the  elastic  force  of  steam.  Moreover,  when 
he  did  construct  such  a  machine,  he  did  not  think  of  adapting  his  valve 
to  it.  The  idea  of  applying  this  apparatus  to  the  prevention  of  boiler 
explosions,  did  not  occur  to  him  until  twenty-five  years  afterwards.  In 
1717,  Desaguliers  used  the  valve  of  Papin's  digester  in  one  of  Savery's 
machines,  thus  giving  a  new  practical  application  of  Papin's  idea.  The 
digester,  then,  contributed  nothing  to  the  discovery  of  the  steam-engine. 
All  that  can  bo  said  is,  that,  if  it  exercised  any  influence,  it  was  simply 
by  familiarizing  the  inventor  with  the  practical  management  of  steam. 

Notwithstanding  his  position  amongst  the  scientific  men  of  London, 
Papin,  in  1681,  suddenly  quitted  England  for  Italy,  at  the  invitation  of 
Sarroti,  secretary  to  the  Venetian  Senate,  who  had  lately  founded  a  new 
academy  for  the  advancement  of  letters  and  science,  He  resided  for 
more  than  two  years  at  Venice,  occupied  the  whole  time  with  scientific 
investigations.  He  had  been  tempted  thither  by  hopes,  if  not  promises, 
of  pecuniary  aid,  which  were  not  fulfilled ;  and  he  returned  to  England, 
where  he  received  an  appointment,  with  a  small  salary,  from  the  Royal 
Society.  It  was  at  this  time  that  he  planned  and  executed  the  first 
machine  which  put  him  on  the  track  of  bis  discovery  of  the  application 
of  steam.  Ever  since  his  researches  with  Boyle  on  the  air-pump,  he 
nursed  the  idea  of  applying  a  large  machine  of  this  kind  as  a  motor. 
Such  was  bis  notion  when  he  presented  to  the  Royal  Society,  in  1687, 
the  model  of  an  apparatus  intended  to  convey  to  a  distance  the  force  of 
rivers.  It  consisted  of  two  large  pumps,  the  pistons  of  which  were 
worked  by  falling  water,  which  made  a  vacuum  in  the  interior  of  a  long 
metallic  pipe.  A  chain  attached  to  the  extremity  of  the  piston-rod 
transmitted  a  considerable  moving  force,  when  the  piston,  by  the  effect 
of  the  atmospheric  pressure,  being  violently  driven  along  the  pipe,  drew 
after  it  the  weights  which  hung  to  it.  The  experiments  made  before 
the  Royal  Society  with  this  machine  in  1687,  did  not  yield  satisfactory 
results,  either  on  account  of  the  difficulty  of  maintaining  the  vacuum  in 
the  pipe,  or  on  account  of  the  extreme  slowness  with  which  the  force 
was  brought  to  bear  upon  the  resistance. 

Papin  had  hoped  much  from  this  apparatus ;  this  check  threw  his  ex- 
pectations to  the  ground.  His  fortune  was  none  of  the  brightest,  for  his 
residence  in  Italy  bad  eaten  up  his  little  patrimony,  and  the  salary  received 
from  the  Royal  Society  was  far  from  being  sufficient  for  bis  support.  His 
thoughts  turned  to  France,  but  there  the  iniquitous  revocation,  in  1688,  of 
the  edict  of  Nantes  struck  at  all  the  Protestants  of  the  country,  and  unless 
he  abjured  his  faith  he  was  unable  to  practise  his  profession  on  his  native 
soil.  In  1687,  the  Elector  of  Hesse  offered  him  the  chair  of  mathe- 
matics at  Marburg,  and  he  gladly  accepted  the  professorship,  though 
unacquainted  with  some  of  the  requirements  of  this  position.  He  con- 
tinued to  prosecute  his  investigations  in  science  at  his  new  residence. 
The  employment  of  a  vacuum,  and  the  pressure  of  the  atmosphere  as  a 
motive  power,  had  not  succeeded  in  his  double  air-pump.  He  therefore 
set  to  work  to  accomplish  the  object  he  bad  in  view  by  another  machine, 
the  principle  of  which  depended,  like  the  previous  one,  on  the  pressure 

of  the  air,  but  in  which  the  vacuum,  instead  of  being  made  by  the 

2E 


218 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


working  of  an  air-pump,  was  obtained  by  firing  gunpowder  under  the 
piston  of  the  pump.  The  powder  being  fired  in  a  cylinder  closed  by  a 
valve  and  traversed  by  a  piston,  expanded  the  air  by  means  of  the  heat 
disengaged  during  the  combustion.  This  air,  escaping  by  the  valve, 
occasioned  a  vacuum  in  the  cylinder,  and  then  the  atmospheric  pressure, 
exerted  upon  the  upper  surface  of  the  piston,  drove  it  down  the  pump. 
It  will  be  seen  that  the  principle  of  this  machine  was  identical  with  that 
already  mentioned. 

It  is  easy  to  see  that  the  mechanical  effects  of  the  latter  machine  could 
not  have  much  value,  since  it  was  impossible,  by  the  explosion  of  gun- 
powder, to  expel  all  the  air  from  the  cylinder.  In  vain  did  Papin  try  to 
get  rid  of  this  defect  by  obtaining  a  perfect  vacuum,  but  repeated  trials 
convinced  him  that  there  always  remained  sufficient  air  to  diminish  the 
force  of  the  descending  piston  to  a  great  degree.  It  then  occurred  to 
Papin,  to  employ  steam  for  the  purpose  of  creating  a  vacuum.  Although 
it  is  generally  difficult  to  trace  the  path  by  which  a  man  of  genius  is 
led  to  the  realization  of  a  great  discovery,  it  is  perhaps  not  impossible 
to  see  how  Papin  was  led  to  recognize  the  important  fact,  that  the  con- 
densation of  steam  might  be  use:l  in  obtaining  a  vacuum.  Unless  we 
are  deceived,  the  idea  was  suggested  to  him  by  an  experiment  made 
by  Robert  Boyle,  who,  on  plunging  an  eolipile,  or  a  glass  tube,  filled 
with  steam,  into  cold  water,  perceived  that  the  water  rushed  into  it 
immediately.  Boyle,  who  still  entertained  antiquated  notions  relative  to 
the  transformation  of  water  into  air  by  heat,  could  not  account  for  the 
phenomenon.  Thirty  years  afterwards,  Papin,  having  become  familiar- 
ized with  the  properties  of  steam,  perceived  its  true  nature,  and  thus 
found  the  means  of  obtaining  a  vacuum  in  a  closed  space. 

The  memoir  in  which  Papin  first  proposed  the  employment  of  a 
machine,  in  which  the  elastic  force  of  steam  was  to  be  used  as  a  motive 
power,  was  published  in  August,  1090,  under  the  title  of  "Nova  Methodus 
ad  vires  matrices  validissimas  levi  pretio  comparandas."  The  annexed 
figure  will  serve  to  explain  Papiu's  machine,  a  is  a  copper  cylinder, 
closed  at  the  lower  end,  open  at  the  upper,  and 
containing  a  little  water.  A  piston,  b,  works  in 
the  cylinder,  and  is  pierced  by  a  small  hole, 
which  allows  the  air  beneath  it  to  escape,  and 
the  piston  to  fall  by  its  own  gravity.  The  air 
having  been  expelled  from  its  cylinder,  the  ori- 
fice, c,  is  closed,  and  heat  being  applied  to  the 
bottom  of  the  cylinder,  the  water  is  converted 
into  vapour,  which  drives  the  piston  to  the 
upper  end.  A  catch  retains  it  in  this  position, 
and  of  course,  when  the  steam  is  condensed  by 
the  removal  of  the  heating  source,  a  vacuum  is 
formed.  If  now  the  catch  is  withdrawn,  the 
piston  will  descend  to  the  bottom  of  the  cylin- 
der, and  the  rope,  d,  will  draw  up  the  weight  attached  to  it. 

Fapin  believed  that  this  apparatus  would  be  of  immediate  value ;  but 
it  was  much  too  rude  to  be  of  any  practical  benefit.  Attacked  on  all 
sides,  it  was  thrown  aside  by  its  inventor,  who  for  several  years  turned 
his  thoughts  to  other  subjects,  instead  of  endeavouring  to  render  his 
machine  less  imperfect.  He  was  on  the  right  track,  and  a  few  more 
patient  experiments  might  have  enabled  him  to  forestal  much  that  was 
reserved  for  a  subsequent  period. 

In  the  course  of  a  visit  which  Leibnitz  paid  to  England  in  1705,  he 
saw  Savory's  steam-engine  at  work,  and  sent  Papin  a  sketch  of  it.  The 
latter  resumed  his  study  of  the  subject,  and  two  years  afterwards  pub- 
lished a  pamphlet,  in  which  he  described  a  new  machine  of  his  own 
invention.  He  proposed  to  employ  the  elastic  force  of  steam  to  elevate 
water  inside  a  tube.  The  water,  being  thus  driven  into  a  reservoir,  was 
made  to  fall  upon  a  wheel,  which  it  caused  to  revolve.  This  scheme 
was  nothing  more  than  a  modification  of  Savery's,  and  a  modification  for 
the  worse.     After  having  made  a  model  of  this  machine,  he  had   one 


constructed  on  a  larger  scale,  which  he  applied  to  a  boat  on  the  Fvtlda, 
a  tributary  of  the  Weser.  It  was  his  intention  to  take  this  boat  to 
London,  sending  it  down  the  Weser,  and  then  having  it  towed  across 
the  sea  by  a  larger  vessel.  But  he  was  not  allowed  to  enter  the  Weser, 
and  in  the  quarrel  that  ensued  his  machine  was  pulled  to  pieces. 
Incomplete  as  we  know  it  to  have  been,  it  is  impossible  not  to  com- 
passionate Papin,  now  an  old  man,  when  he  saw  himself  thus  violently 
deprived  of  that  upon  which  he  had  spent  so  much  time,  and  from  which 
he  expected  so  much  reward.  Feeble  and  ill,  he  bent  his  steps  towards 
England,  hoping  to  meet  old  friends  there.  But  his  old  friends  had  dis- 
appeared, and  the  new  generation  consisted  of  persons  who  had  heard 
little  of  the  French  philosopher.  He  worked  for  the  Royal  Society, 
receiving  little  money  for  his  labours,  and  his  last  days  were  clouded  by 
penury  and  disappointment.  Neither  the  year  nor  the  place  of  his  death 
are  known.     The  last  time  that  we  hear  of  him  was  in  1714. 

The  French  are  indignant  at  Dr.  Robison's  assertion,  that  Papin  was 
neither  philosopher  nor  mechanician.  They  claim  for  him  the  acknow- 
ledgments due  to  a  man  of  genius,  and  make  his  inventions  an  epoch  in 
the  history  of  civilization.  They  must  admit,  however,  that  he  wanted 
one  element  of  a  great  man,  success.  His  inventions,  with  the  exception 
of  a  very  simple  one,  were  all  failures.  He  was  often  on  the  brink  of  a 
great  discovery,  but  somehow  or  other  he  never  quite  arrived  there.  We 
do  not  for  a  moment  deny  that  he  did  goud  service  in  his  day  to  mecha- 
nical science  and  general  physics  by  his  numerous  experiments,  but  it 
is  one  thing  to  allow  him  credit  for  this,  and  another  to  admit  the  claim 
that,  by  virtue  of  them,  he  was  one  of  the  great  lights  of  past  ages,  by 
whose  rays  multitudes  in  after  times  have  shaped  their  course.  His 
own  proceedings  were  marked  by  fits  and  starts.  He  arrived  at  a 
knowledge  of  many  important  physical  truths,  but  he  failed  to  perceive 
the  links  whicli  bound  them  together.  He  established  great  principles, 
but  could  not  perceive  their  consequences,  not  even  their  immediate 
consequences.  Early  in  life,  whilst  occupied  with  his  apparatus  for 
cooking  meat,  he  invented  a  little  device,  the  germ  of  the  safety-valve, 
and  it  was  not  until  towards  the  end  of  his  career  that  he  thought  of 
applying  it  to  a  greatly  imperfect  machine.  Whilst  employed  upon 
another  imperfect  apparatus,  he  invented  the  four-way  cock,  which  was 
afterwards  turned  to  such  excellent  account  in  the  construction  of  steam 
engines.  Lastly,  he  discovered  a  mode  of  employing  steam  to  form  a 
vacuum  and  lift  a  piston  ;  and  then,  losing  sight  of  his  discovery,  he 
died,  without  perceiving  its  vastly  important  application,  which,  in  the 
same  century,  was  worked  out  of  it  by  others. 


THE  WINTER  AGRICULTURAL  MEETINGS. 

ROVAL  AGRICULTURAL  SOCIETY HIGHLAND    SOCIETY'S    SHOW  AT  GLASGOW 

SMITHF1ELD  CLUB  SHOW. 

Agricultural  matters  have  lately  been  monopolizing  a  large  amount  of 
public  attention.  We  have  had  the  half-yearly  gathering  of  the  Royal 
Agricultural  Society — the  Show  of  the  Highland  Society  in  the  great 
Scottish  manufacturing  centre,  Glasgow — the  Smithfield  Club  Show, 
and  Mr.  Mechi's  Tiptree  balance-sheet.  The  last  is  noticed  elsewhere  in 
the  pages  now  in  the  hands  of  the  reader;  the  other  three  we  have  to 
report  upon  here. 

We  find  from  the  report  of  the  Royal  Agricultural  Society,  that,  since 
the  last  meeting  in  May,  45  members  have  been  removed  by  death  or 
otherwise,  whilst  135  new  ones  have  been  enrolled.  The  list  now  con- 
tains 89  life  governors,  145  annual  governors,  778  life  members,  4,236 
annual  members,  and  19  honorary  members.  The  Lewes  meeting  was 
a  losing  one,  and  it  has  been  found  necessary  to  sell  £1,500  worth  of 
funded  property,  leaving  £9,2G4  still  standing  in  that  form. 

The  second  part  of  the  annual  journal,  now  being  issued,  is  more  espe- 
cially valuable,  from  its  containing  papers  by  Professor  Simmons,  "On 
the  Age  of  Animals  as  indicated  by  their  Teeth,"  and  a  contribution  by 
Professor  Way,  "  On  the  Agricultural  Action  of  Lime." 

The  following  schedule  has  been  settled  for  the  prize  essays  by  the 
Council,  the  competitors  to  be  prepared  by  the  1st  of  March  next: — 


'Plate  163. 


IWia  ®IBEID@EIS  ©f  m  MBSIES  P®WEK, 

CONSTRUCTED  FOR  THE  COMMISSIONERS  OF   LEITH    HARBOUR 
BY  J.W.  HOBY  &  C?,    ENGINEERS.  RENFREW. 


■'■'  ■  ■  .  ■ 


Scale 


■,i  |i,  .1  r.nu- 

■ 


INS.I.,l.il..l.J_ 


J L 


3  -t  S 

J I 1_ 


I        I        I 


J L 


J If 


I 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


219 


Farming  of  Warwickshire, £50 

Farming  of  Buckinghamshire, 50 

Chemical  changes  in  the  fermentation  of  dung, 30 

Artificial  manures,  and  the  principles  of  their  application,  20 

Artificial  feeding  staffs, 20 

Causes  of  fertility  and  barrenness  in  soils, 40 

Retention  of  moisture  in  dry  turnip  land, 10 

Prevention  and  cure  of  mildew  in  cereal  orops, 20 

Lameness  in  sheep  and  lambs, 20 

Any  other  agricultural  subject, 10 

£270 
The  Lincoln  meeting  was  a  most  successful  one,  and  this  success  was 
by  no  means  impaired  hy  the  giving  of  special  prizes  by  the  Mayor,  to 
the  owners  of  hunting  horses,  and  the  breeders  of  improved  Lincoln 
sheep ;  as  well  as  for  long  wool,  by  the  committee. 

A  peculiar  international  interest  was,  at  the  same  time,  given  to  the 
proceedings  by  the  presence  of  a  body  of  gentlemen  deputed  specially  to 
attend  the  meeting  by  his  Majesty  the  Emperor  of  the  French,  as  a  mark 
of  his  respect  towards  the  society,  and  the  agriculturists  of  the  kingdom. 
The  trials  of  implements,  on  that  occasion,  were  conducted  with  great 
care,  and  with  strict  attention  to  results.  In  the  testing  of  power,  two 
important  inventions  were  introduced,  which  still  further  promoted  that 
highly  important  object,  viz.: — -1.  Mr.  Amos's  improved  dynamometer  for 
self- registering,  at  one  and  the  same  time,  the  power  and  velocity  required 
in  working  the  various  classes  of  machines  exhibited;  and,  2.  Mr.  Balke's 
employment  of  a  vibrating  pendulum,  to  supersede  certain  personal  super- 
intendence required  previously  in  the  trial  of  steam-engines.  The  so- 
ciety have  been  indebted  to  Mr.  Amos  and  the  Messrs.  Ransomes  and 
Sims  respectively,  for  the  nse  of  those  instruments  at  the  Lincoln  trials. 
The  country  meeting  of  1855  is  to  be  held  in  Carlisle,  where  the  land 
13  in  preparation  for  the  purpose.  For  this  meeting  the  following  prize 
schedule  has  been  issued : — 

Short-horned  cattle, £160 

Hereford  cattle, 160 

Devon  cattle, ...    160 

Scotch  cattle, 105 

Agricultural  horses  generally, 150 

Clydesdale  horses, 50 

Leicester  sheep, 110 

Southdown  and  other  short-woolled  sheep, 110 

Long-woolled  sheep,  not  Leicesters, 110 

Mountain  sheep 40 

Pijs, 70 

Total, £1,225 

It  is  a  gratifying  fact,  that  the  Government  is  assiduous  in  supplying 
the  society  with  returns  as  to  the  existence  of  guano  or  nitrates,  within 
the  respective  jurisdictions  of  the  English  Ministers  and  Consuls.  Spe- 
cial instructions  have  been  given  by  the  Admiralty,  for  investigations 
to  be  made  by  cruisers  in  the  tropical  regions,  with  the  view  of  aiding 
the  discovery  of  further  supplies.  There  is  also  another  matter  for  con- 
gratulation in  the  fact,  that  the  French  Government  has  sent,  through 
the  Minister  of  Agriculture  and  Commerce  in  Paris,  an  excellent  collec- 
tion of  the  most  recent  agricultural  publications  of  that  country ;  and,  in 
addition  to  this,  France  has  intimated  her  willingness  to  comply  with 

i    all  requests  for  information  which  the  society  may  see  fit  to  make. 

The  winter  show  of  the  Highland  and  Agricultural  Society  of  Scotland, 
just  held  at  Glasgow,  was,  strange  to  say,  most  attractive  in  its  poultry 

j  division,  there  being  some  180  lots  of  the  feathered  tribe.  It  is  worthy 
of  remark,  that  the  Cochin-China  breed,  valuable  as  it  appears  to  us  only 
from  its  intense  ugliness,  was  poorly  represented  on  the  occasion.  Indeed 
the  Cochin  novelty,  which  more  serious  experience  has  shown  to  be  a 
most  expensive  glutton,  was  quite  outshone,  both  in  size  and  beauty,  by 
some  of  the  commoner  favourites. 

In  seeds,  some  Talavera  wheat  attracted  attention  by  its  fine  plump 
appearance,  and  its  65  pounds  weight  to  the  bushel.  But  this  was  outri- 
valled  by  some  potato  oats,  shown  by  Messrs.  Cross  of  Glasgow,  the  weight 
being  66  pounds  to  the  bushel.  Some  rye-grass  seed,  exhibited  by  Mr. 
Dykes  of  Kilmarnock,  touched  34  pounds  to  the  bushel.  A  couple  of 
glasses  of  saccharine  matter — the  produce  of  two  roots  of  mangel-wurzel 
— furnished  a  good  practical  illustration  of  the  value  of  the  root  for  this 
purpose. 

The  Smithfield  Club  Show  is  the  third  of  our  recent  exhibitions.  In 
it  the  perfection  of  the  growth  of  live  stock  appears  to  have  been  very 
nearly  reached,  whatever  may  be  our  position  as  regards  the  mechan- 
ism of  tillage.  The  most  important  object  in  the  machinery  for  the 
year,  wag  Mr.  Williams'  Devonshire  General  Cultivator,  or  "  Lever 
PI  ugh."  Thi3  ingenious  contrivance  is  built  on  an  open  rectangular 
frame,  supported  by  two  fixed  front  wheels,  and  a  rear  swivelling  wheel; 


on  each  end  of  the  frame  are  vertical  guides  to  receive  the  ends  of  a  set 
of  lever  beams,  which  have  attached  to  them  whatever  ploughs  or  culti- 
vators may  be  desired.  Provision  is  made  for  altering  the  depth  of  the 
plough's  penetration,  by  means  of  chains  attached  to  the  lever  beams, 
and  passing  over  bearing  pulleys,  and  thence  to  a  lever  handle  at  the 
stern  of  the  plough.  By  turning  this  handle,  the  ploughman  can  give 
any  required  depth  of  cut,  or  he  can  take  the  cultivating  parts  clear  out 
of  the  ground.  A  front  frame  piece,  to  which  the  chain  pulleys  are 
attached,  has  a  cross  traverse  action,  so  as  to  give  the  cultivators  a  power 
of  deviating  from  the  straight  line  of  working.  There  are  many  clever 
contrivances  in  the  implement,  which  promises  to  be  of  real  importance 
to  the  farmer. 

Martin's  rotatory  hoe,  for  crop-hoeing  turnips,  engraved  by  us  at  page 
77  of  our  sixth  volume,  was  also  an  object  of  considerable  interest  amongst 
the  multitude  of  well-tried  implements  possessing  minor  claims  to  novelty. 

The  division  allotted  to  the  portable  steam-engine  and  thrashing  ma- 
chines was  particularly  interesting,  as  indicative  of  the  progressive 
elaboration  of  this  grand  class  of  machinery.  The  effect  was  greatly 
heightened  by  the  disposition  of  the  engines  on  one  side  of  the  building, 
and  the  thrashing  machines  on  the  other — the  engine  of  each  maker 
having  its  own  thrashing  machine  opposite  to  it,  as  if  at  work. 

Mr.  Ayshford's  "  Spring-shaft  Safety  Car,"  of  which  we  give  a  sketch, 
proposed  as  a  substitute  for  the  existing  class  of  light  vehicles,  such  as 
dog-carts,  chaises,  and  tradesmen's  carts,  was  viewed  with  a  good  deal 
of  interest,  as  well  for  its  suggestion  of  a  revolution  in  civil  and  com- 
mercial carriages,  as  for  its  fitness  for  military  purposes.  Like  the  dog- 
cart, it  is  carried  upon  a  single  pair  of  wheels,  the  axle  of  which  is  passed 


through  the  cart  body,  so  that  the  centre  of  gravity  is  exceedingly  low, 
whilst  the  load  is  properly  placed  on  each  side  of  the  carrying  support. 
The  springs  are  capable  of  easy  adjustment  by  the  driver ;  and  this 
feature,  in  conjunction  with  the  fine  spring  action  of  the  shafts  with 
their  S  ends,  adds  most  materially  to  the  efficiency  of  the  scheme.  One 
of  the  cars  has  been  constructed,  as  an  experiment,  by  the  direction  of 
the  Duke  of  Newcastle,  for  the  use  of  the  soldier. 

We  have  certainly  fair  cause  for  congratulation  on  our  progress  in  the 
machinery  of  the  farm. 

TWIN  DREDGER  OF  THIRTY  HORSE  POWER. 

By  J.  W.  Hoby  &  Co.,  Engineers,  Renfrew. 

(Illustrated  by  Plate  163.) 

Our  readers  have  now  complete  views  of  this  fine  example  of  mecha- 
nical engineering  before  them.  The  complete  detail  into  which  these 
plates  enter,  places  us  in  doubt  as  to  whether  any  textual  descriptions 
can  add  to  the  fullness  of  these  illustrative  explanations.  The  success 
of  the  dredger  in  actual  work,  continues  to  meet  with  the  fullest  con- 
firmations; and,  with  this  assurance,  we  think  we  may,  for  the  present, 
leave  the  subject  for  the  consideration  of  the  student  engineer. 

THE  PRACTICAL  SCIENCE  OF  CANDLEMAKIKG. 
The  Belmont  Candle  Factory — in  that  curious  London  district, 
Vauxhall — presents  a  famous  example  of  applied  chemical  science. 
Rather  more  than  forty  years  ago,  Chevreul,  the  French  chemist,  an- 
nounced to  the  Academy  of  Sciences  the  important  fact,  that  fatty  bodies 
are  of  a  compound  kind.  He  it  was  who  first  pointed  out  that  fat  is  not 
a  simple  organic  substance,  but  a  salt  formed  of  animal  acid  (margarie 
acid),  combined  with  an  animal  base,  in  such  a  state  as  to  be  severable,  the 
acid  then  being  obtained  separately.     This  discovery — the  essential  base 
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of  the  modem  art  of  candlemaking,  the  fatty  acid  set  free  from  the  less 
inflammable  base,  being  wonderfully  improved  as  regards  its  burning 
properties — led  to  the  vast  extension,  in  this  country,  of  the  stearic 
candle  manufacture,  so  ably  represented  by  what  is  so  well  known  as 
"Price's  Patent  Candle  Company;''  and  it  is  to  the  obtainment  of  this 
acid  in  a  pure  hard  state,  and  at  the  cheapest  possible  manufacturing 
cost,  that  the  candlemaker's  chemist  has  since  given  his  almost  undi- 
vided attention. 

This  point  gained,  Chevreul,  still  pursuing  his  subject,  came  upon 
another  fatty  acid — oleic  acid — originally  developed  in  lard.  Putting 
these  purely  scientific  researches  into  the  workman's  hands,  as  in  all 
such  transitions,  was  a  task  of  great  difficulty,  and  it  was  not  until  a 
very  few  years  ago  that  these  discoveries,  in  fact,  assumed  a  really  prac- 
tical and  commercially  valuable  form. 

Acting  upon  Chevreul's  suggestion,  M.  de  Milly,  a  Parisian  candle- 
maker,  set  to  work  to  disengage  the  acids  from  their  base,  "  glycerine," 
by  boiling  the  raw  material,  tallow,  with  thin  cream  of  lime,  on  the 
principle  of  what  is  now  termed  "  lime  saponification."  The  gly- 
cerine dissolved  in  the  water,  the  fatty  acids  combining  with  the  lime. 
Sulphuric  acid  is  then  used  for  destroying  this  combination ;  the  acid 
seizing  on  the  lime,  and  setting  free  the  fatty  acids,  pressure  being  finally 
employed  to  obtain  the  solid  mass. 

Thus  far  the  French  led  the  way  in  this  curious  manufaclure ;  but, 
in  1829,  our  countrymen  stepped  in.  At  that  date,  Mr.  James  Soames 
patented  a  plan  of  separating  the  solid  and  liquid  parts  of  cocoa-nut  oil, 
and  this  process  subsequently  became  the  property  of  Messrs.  Price,  who 
were  induced  to  establish  large  cocoa-nut  kernel  crushing  mills  in  Ceylon, 
to  keep  up  their  supply  of  the  now  necessary  cocoa-nut  oil.  Large  plan- 
tations of  cocoa-nut  trees  were  made  in  Ceylon ;  and  of  these,  now  coming 
into  bearing,  Messrs.  Price  possess  above  1,000  acres.  The  oil  is  obtained 
from  the  fruit  by  drying  the  kernel,  and  then  crushing  it  under  edge- 
stones — the  reduced  mass  being  subjected  to  cold  pressure,  for  obtaining 
the  best  portion  of  the  valuable  oil,  and  afterwards  to  hot  pressure  for 
getting  out  the  whole  attainable  oleaginous  matter. 

The  solid  matter  resulting  from  this  pressure,  or  the  cocoa-nut  stea- 
rine,  was,  in  itself,  a  step  in  advance  of  the  tallow  product ;  but  the 
candles  now  known  as  "  composite,"  so  independent  of  snuffers,  were  yet 
undiscovered.  In  1840,  Mr.  J.  P.  Wilson,  anxious  to  produce  economical 
self-snuffing  candles,  for  the  particular  purpose  of  the  illuminations  on 
her  Majesty's  marriage,  found  that  cocoa-nut  stearine,  mixed  with  the 
newly-discovered  stearic  acid,  produced  candles  burning  with  a  good  light, 
with  the  great  advantage  of  requiring  no  snuffing  attendance.  It  is  the 
candles  made  on  this  general  principle  that  we  now  find  in  every  grocer's 
shop,  and  in  every  dwelling-house,  whose  darkness  is  as  yet  undispollcd 
by  the  brilliancy  of  gas. 

Later  chemical  discovery — for  it  must  be  remembered  that  the  whole 
routine  has  been  the  result  of  a  continued  chain  of  the  elegancies  of  che- 
mical research — led  to  the  distillation  of  fats,  previously  acted  upon  by 
sulphuric  acid,  or  by  nitrous  gases.  The  raw  material  now  used  is  palm 
oil,  and,  in  the  existing  refinement  of  the  process,  six  tons  of  palm  oil 
are  subjected  to  the  action  of  C-J  cwts.  of  concentrated  sulphuric  acid,  at 
a  temperature  of  3505  Fahr.  Under  this  treatment  the  glycerine  is  de- 
composed, sulphurous  acid  gas  is  evolved  to  a  considerable  extent,  and 
the  fat  is  changed  into  a  mixture  of  fat  acids,  dark  in  colour,  and  possess- 
ing an  elevated  melting  point.  The  product  is  washed,  and  it  is  then 
deposited  in  a  still,  from  which  the  air  is  excluded  by  the  agency  of 
stearine. 

In  its  original  condition,  palm  oil  is  of  a  bright  orange  red  tint,  as  thick 
as  butter.  After  the  acidulous  treatment  and  the  washing,  it  is  changed 
to  a  hard  black  mass.  The  distillation  separates  this  into  the  pure  acids, 
brought  over  in  the  form  of  vapour,  and  the  charred  refuse  matter  left 
behind  in  the  still.  The  distilled  mass  may  be  used  for  making  cheaper 
classes  of  candles ;  or  by  being  subjected  to  severe  pressure,  cold  and 
then  hot,  it  is  brought  into  the  condition  necessary  for  making  the  Bel- 
mont sperm  candles. 

The  cotton  used  as  the  wick  is  plaited,  and  then  dipped  in  a  solution  of 
borax.  It  is  this  plaiting  which  gives  the  wick  the  slight  curvature  at 
the  (lame,  and  the  preparation  with  borux  renders  the  cotton  somewhat  less 
combustible,  except  at  the  point  which  we  find  is  always  bent  over  to  the 
edge  of  the  flame,  where  it  is  in  contact  with  the  air,  and  is  consumed. 
The  moulding  of  the  fatty  matter,  or  the  disposition  of  the  combustible 
mass  round  the  wick,  is  effected  in  a  frame,  which  has  attached  to 
it  a  box,  with  a  wick  bobbin  fur  each  mould,  the  movement  being  so 
contrived,  that  the  action  which  expels  one  set  of  moulded  candles,  draws 
off  enough  wick  for  the  succeeding  operation.  Of  course,  each  candle  is 
moulded  upon  the  free  end  of  the  wick  length,  and  the  severance  is 
effected  by  the  agency  of  a  traversing  knife.  Forceps  are  employed  to 
hold  each  wick  over  the  centre  of  its  mould,  the  axis  of  the  two  being 


made  to  coincide  with  accuracy.  In  this  condition,  the  mould  is  run 
through  a  steam-heated  chamber  to  warm  it,  the  required  temperature 
being  reached  by  the  time  the  mould  arrives  at  the  filler.  The  filled 
mould  then  passes  onwards,  and,  when  cool  enough  to  admit  of  the 
withdrawal  of  the  forceps  without  injury  to  the  moulded  mass,  the 
superfluous  fat  is  removed,  prior  to  the  moulds  being  emptied.  All  these 
motions  are  performed  by  means  of  guide  railways — a  clockwork  preci- 
sion being  observed  throughout  the  operation.  Each  apparatus  contains 
200  moulds,  each  mould  having  18  inch  bobbins,  which,  when  full,  hold 
60  yards  of  wick. 

Chemistry  has  done  much  more  for  the  candle  manufacture  than  me- 
chanics. Much  yet  remains  to  be  done  in  the  manipulatory  processes, 
for,  at  present,  some  wicks  will  get  out  of  the  candle's  centre,  whilst  the 
bottoms  occasionally  turn  out  to  be  hollow.  Hence,  the  very  best  candles 
are  yet  made  by  the  old  hand  system. 

During  the  early  part  of  the  present  year,  Mr.  G.  F.  Wilson,  the 
managing  director  of  the  works,  introduced  castor  oil  as  a  new  and  eco- 
nomical material  for  this  manufacture.  Castor  oil,  when  treated  with 
hyponitric,  nitrous,  or  sulphurous  acid,  solidifies,  and  furnishes  what  is 
called  "palmine."  This  palmine,  when  used  after  being  pressed,  is  well 
suited  for  hardening  tallow,  as  well  as  for  mixing  with  wax.  In  making 
composite  candles  with  it,  it  is  mixed  with  an  equal  amount  of  hard 
fat  acid. 

In  1852,  the  Belmont  works  employed  somewhere  about  1,000  hands, 
turning  out  upwards  of  100  tons  of  candles  a  week,  of  a  value  of  £7,000 
or  £8,000.  Since  that  time,  the  works  have  been  surprisingly  increased, 
the  number  of  the  employed  being  2,000,  working  upon  a  capital  of 
£700,000.  They  cover  two  acres  of  ground,  besides  further  space  at  the 
Battersea  offshoots. 

But  this  extension  was  not  equal  to  the  necessities  of  demand,  and  an 
enormous  branch  from  the  parent  undertaking  has  been  just  now  got  to 
work  near  Liverpool.  The  new  works  are  named  from  Bromborough 
Pool,  at  which  point  on  the  Mersey  they  are  placed.  Here  the  vast 
area  of  3J  acres  is  actually  roofed  in  with  corrugated  iron ;  fourteen 
steam  boilers  being  fitted  up  to  supply  the  great  steam-heating  power 
required  in  works  of  this  kind. 

These  works,  like  their  progenitors  in  London,  are  perfect  models  of 
good  arrangement  and  management,  and  they  approach  about  as  near 
to  the  perfection  of  combined  industrial  operation  as  any  existing  ex- 
ample of  the  great  factory  system  of  modern  times. 


AMERICAN      NOTES. 

BY  OUK  OWN  COKUESPOXDENT. 

Bell-ringing  in  New  York  and  Brooklyn— Steering  Engines  for  Ships— Prass's  Ditch- 
digger— Elastic  Horse  Shoes — Elastic  Bull  Valves— Air-stretched  Saws. 

The  method  of  ringing,  or  rather  of  tolling,  the  alarm  bells  in  the  city 
of  New  York  is  interesting,  and,  in  several  features,  essentially  novel. 
The  city  is  divided  into  districts,  each  district  being  provided  with  a 
tower,  in  the  top  of  which  a  watchman  is  constantly  stationed.  An  alarm 
of  fire  being  communicated  to  the  watchman,  he  immediately  tolls  the 
bell  below,  striking  the  number  of  his  district  only.  The  watchmen  in 
the  adjoining  districts  then  repeat  and  extend  the  alarm  by  tolling  the 
same  number.  The  location  of  a  fire  is  frequently  still  more  closely  indi- 
cated by  striking  the  number  rapidly  to  indicate  the  lower,  and  slow  to 
indicate  the  upper  portion  of  the  district.  To  aid  the  watchman  in  deter- 
mining for  himself  the  location  of  any  fire  which  may  suddenly  become 
apparent,  the  districts  are  bounded,  not  by  streets,  but  by  imaginary  lines 
drawn  between  certain  prominent  objects,  as  tall  buildings,  spires,  and 
chimneys — the  watchman  being  comfortably  ensconced  in  a  warm  room 
witli  glass  sides,  at  a  sufficient  elevation  to  overlook  the  city. 

The  bells  are  all  stationary,  the  clapper,  or  its  equivalent,  only  being 
moved.  To  avoid  the  damage  which  might  accrue  from  receiving  all 
the  blows  on  one  portion  only  of  the  bell,  each  bell  is  suspended  on  a 
vertical  bolt,  with  liberty  to  spin  around  horizontally ;  but  there  are  ex- 
perienced bell-ringers  who  doubt  the  expediency  of  this,  and  contend 
that  those  bells  which  receive  all  the  percussion  in  one  point,  although 
rapidly  deformed,  are  not  so  soon  destroyed. 

The  watchman  operates  a  lever,  which  gives  motion  to  a  vertical  rod, 
leading  to  a  point  near  the  base  of  the  bell.  Here  it  is  connected  to  the 
horizontal  arm  of  a  bent,  or,  literally,  a  bell-crank  lever,  the  fulcrum  of 
which  is  supported  in  suitable  bearings  directly  beneath  the  bell.  The 
other  arm  of  this  lever,  which  is  usually  forked  or  double,  extends  up 
into  the  bell,  and  takes  hold  of  the  clapper  near  the  top,  to  give  it  mo- 
tion. The  possibility  of  touching  the  bell,  except  on  one  side,  is  avoided 
by  attaching  a  spring,  which  meets  and  throws  back  the  clapper. 
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Fig.  1  is  intended  to  represent  a  bell  so  mounted  and  arranged.     The 
vertical  rod,  A,  gives  motion,  to  the   bent  lever,  e,  and  this  in  turn  to 
p.     ,  the  clapper,  c.     The  re- 

turning spring  is  at  D. 
The  connection  between 
the  bent  lever  and  the 
clapper  must  allow  of 
vertical  flay,  and  that 
represented  is  the  fa- 
vourite one,  being  a  pin 
playing  in  a  slot  in  the 
clapper.  In  some  of  the 
bells  the  arms  of  the  lever 
are  connected  by  short 
liuks  to  a  pin  in  the  clap- 
per, and  a  device  was 
patented  a  short  time 
since  by  Mr.  Carson,  the 
active  chief  engineer  of 
the  department,  for  con- 
nectingby  the  aid  of  aslot- 
ted  swivel  bung  between 
the  arms  of  the  lever. 
Another  aud  entirely 
different  method,  sketched  in  fig.  2,  is  employed,  with  various  modifica- 
tions, in  the  adjoining  city  of  Brooklyn.     The  hammer,  A,  is  mounted  on 

onearmofalever 
Fig.  2.  which  is  suppoit- 

ed  at  b,  entirely 
independent  of 
the  bell.  This 
device  is  worked 
in  practice  by 
the  aid  of  a  rope, 
and  the  opposite 
weight,  which 
operates  as  a  par- 
tial counterba- 
lance, bymeeting 
an  india-rubber 
cushion,  c,  which 
serves  to  return 
the  hammer 
with  any  degree 


of  promptness  required.  This  arrange- 
ment of  the  striking  may  evidently  be 
operated  by  a  rod  from  a  lever  above,  if 
desired,  and  is  perhaps  preferable  to  the 
New  York  style. 

Mr.  Frederick  Sickles,  already  favour- 
ably known  in  the  engineering  world  as  the  inventor  of  the  Sickles'  cut-off 
motion  for  balance  poppet  valves,  exhibited  during  the  last  days  of  the  Cry  s- 
tal  Palace  Exhibition,  a  somewhat  novel  mode  of  saving  manual  labour  on 
steamers  in  bad  weather.  Mr.  Sickles  employs  a  small  double  engine, 
very  strong  and  compact,  to  do  all  the  labour  of  steering  the  ship,  whilst 
the  single  helmsman  controls  these  willing  labourers  by  a  movement  pre- 
cisely similar  to  that  ordinarily  employed  in  steering  similar  vessels. 
This  latter  fact,  the  similarity  of  the  duty  of  the  seaman  to  that  of  ordi- 
nary steering,  is  the  great  feature  of  the  invention,  and  is  so  close  a 
resemblance  to  ordinary  steering,  that  a  drunken  sailor  might  steer  a 
whole  "  trick"  without  recognizing  the  aid  of  steam  power  at  all,  although 
he  wonld  probably  conclude  that  the  ship  steered  remarkably  easy.  The 
engines,  which  are  direct-acting,  and  all  of  the  most  substantial  construc- 
tion, resemble  any  ordinary  steam-engines,  except  in  being  provided  witli 
no  automatic  valve  motion.  An  ordinary  steering  wheel  is  provided, 
the  whole  office  of  which  is  to  move  the  valves,  and  the  pistons  of  the 
steering  engines  are  sufficiently  large  to  insure  their  motion  with  due 
rapidity,  to  accomplish  their  stroke  before  the  valves  are  reversed,  how- 
ever rapidly  the  wheel  is  turned  in  either  direction.  As  a  security,  how- 
ever, against  any  possible  derangement  of  the  motion  from  any  failure  in 
this  respect,  in  going  about  in  a  gale  of  wind,  a  stop  is  so  fitted  that  the 
valves  cannot  by  any  possibility  get  ahead  of  the  motion  of  the  engines. 
The  whole  device  is,  of  course,  designed  only  for  sea-going  steamers, 
and  appears  well  suited  to  relieve  the  men  from  much  of  the  moat  labo- 


rious and  severe  labour,  enabling  one  man  to  execute,  with  promptness 
and  facility,  what  is  at  present  very  difficult  under  the  combined  efforts  of 
several  bands.  The  whole  of  the  steam  apparatus  may  be  entirely  dis- 
connected with  facility,  in  which  case  the  ship  may  be  readily  guided  in 
the  ordinary  manner.  The  stroke  of  the  piston  in  these  enginesis  about 
six  inches,  the  diameter  of  the  cylinder  about  four  inches,  and  the  valves 
are  ordinary  slides,  moved  by  eccentrics  on  the  shaft  of  the  steering 
wheel.     It  has  not  yet  been  put  into  practical  use. 

Mr.  R.  C.  Prass,  of  Canandiagua,  N.Y.,  patented,  in  July  of  last  year, 
a  ditch-digging  machine,  which  seems  far  superior  to  anything  previously 
in  use.  A  large  number  of  these  machines  are  now  in  use,  digging  with 
the  aid  of  one  man  and  two  horses,  from  50  to  150  rods  of  ditch,  three 
feet  deep,  in  one  day.  The  machine  is  all  of  wrought-iron,  and  weighs 
about  700  lbs.,  all  of  which  weight,  with  that  also  of  the  earth,  which 
is  continually  being  lifted,  is  supported  by  the  main  digging  wheel.  This 
wheel  is  about  eight  feet  in  diameter,  and  is  armed  on  its  periphery  with 
diggers  or  spades,  which  project  like  the  floats  of  a  paddle-wheel.  These 
diggers  are  about  nine  inches  wide.  A  casing  or  apron  of  sheet-iron 
encloses  the  wheel  behind,  the  lower  edge  of  which  casing  is  sharpened, 
and  acts  like  a  scoop  in  excavating,  while  the  diggers  serve  to  force  the 
dirt  thereon,  as  also  to  carry  it  up,  as  the  wheel  revolves,  until,  nearly 
at  the  highest  point  in  its  motion,  it  escapes  from  the  confinement  of  the 
apron  and  falls  upon  each  side,  where  inclined  planes  convey  it  away 
some  twenty  or  thirty  inches  from  the  ditch.  Two  or  more  small  ploughs 
or'  scrapers  are  attached  to  the  rear  of  the  machine,  having  the  effect  of 
loosening  the  earth  to  a  suitable  depth,  preparatory  to  the  next  visit  of 
the  scoop.  In  this  way  from  two  to  ten  inches  are  excavated  at  each 
passage  of  the  machine,  and,  by  placing  the  ploughs  somewhat  wider 
apart,  the  ditch  may  be  excavated  to  any  breadth,  from  nine  to  fifteen 
inches.  The  weight  of  the  machine  is  supported,  as  already  intimated, 
by  the  main  wheel,  but  it  is  necessary  to  provide  some  means  of  steady- 
ing the  whole  to  prevent  its  falling  upon  the  side,  and  this  must  be  of 
such  a  nature  as  not  to  prevent  the  machine  from  sinking  to  any  required 
depth  into  the  earth.  This  is  accomplished  with  sufficient  certainty  by 
running  an  axle  loosely  through  the  centre  of  the  main  wheel,  which 
axle  is  bent  into  the  form  of  a  crank  at  each  side,  and  has,  loosely  on  its 
end,  a  large  and  stout  carrying  wheel.  The  axle,  thus  arranged,  rotates 
partially  as  the  machine  descends  into  the  earth,  and  allows  the  carrying 
wheels,  which  tread  on  the  hard  surface  above,  to  steady  but  not  to  sup- 
port the  weight.  By  a  simple  movement  of  the  attendant,  however, 
these  wheels  may  be  made  to  assume  a  duty  consistent  with  the  term 
by  which  I  have  designated  them. 

The  india-rubber  horse  shoe,  alluded  to  some  months  since  as  a  device 
for  saving  the  horse  from  lameness  and  other  affections  in  treading  upon 
hard  pavements,  is  represented  in  fig.  3.  The 
gum  appears  to  have  an  entirely  negative 
effect,  its  whole  duty  being  to  prevent  the 
accumulation  of  dirt  between  the  parts  of  the 
shoe,  as  its  actual  elastic  resistance  to  compres- 
sion must  be  too  slight  to  be  of  any  direct 
service.  The  shoe  is  made  of  steel,  and  is  spring- 
tempered,  being  in  the  ordinary  form,  except  that  the  metal  is  split 
horizontally  towards  the  heel.  This  split  is  filled  with  gum  elastic,  A. 
The  device  is  represented  as  being  rapidly  introduced  in  the  city  of 
Boston,  where  it  was  originated. 

Elasticity  is  a  rather  important  quality  in  matter.  Every  substance 
possesses  it ;  or  hard  bodies  would  be  fractured  and  softer  ones  deformed 
by  the  slightest  concussions.  The  Indian  gums,  caoutchouc  and  gutta- 
percha, have  done  much  in  their  various  applications  toward  supplying 
the  demand  for  highly  elastic  matter;  but,  unfortunately,  it  is  yet  im- 
possible so  to  manufacture  even  these  substances  that  they  will  continue 
unchangeable.  Temperature  and  time  affect  every  elastic  material,  the 
latter  invariably  hardening  every  inanimate  substance,  if  not  also,  both 
figuratively  and  literally,  the  living  heart.  Newton  is  said  to  have 
deduced  the  great  law  of  gravitation  from  meditations  on  the  fall  of  an 
apple ;  but  the  apple  undoubtedly  did  not  rest  quiet  on  first  coming  to 
the  earth,  and  it  may  be  well  for  some  second  Newton  to  speculate  on  the 
problems— why  the  apple  leaped  up  and  rolled  over,  and  why  it  leaped 
no  higher.  It  is  not  enough  to  know  the  modulus  of  elasticity  of  various 
bodies;  we  should  know  the  difference  between  the  force  expended  to 
compress,  and  that  derived  from  the  expansion  of  a  mass — how  this 
difference  is  affected  by  the  rapidity  of  the  movement,  and  what  be- 
comes of  the  power  extinguished  or  lost  in  the  operation.  Is  there  such 
an  clement  necessary  to  be  recognized  in  the  science  of  mechanics  as 
imperfect  elasticity  ?  That  is,  does  the  impact  of  solids  involve  this 
consideration  in  addition  to  that  of  inertia  overcome,  and  permanent 
change  of  form  1  Is  there  a  slow  and  a  quick  elasticity,  the  slow  having 
the  property  of  extinguishing  or  annihilating  mechanical  power,  while 
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the  quick  returns  it  undiminished  ?  Do  flexible  bodies  change  their  form 
by  the  slipping,  or  only  by  the  elasticity,  of  their  particles?  If  the 
latter  is  the  case,  why  do  they  not  strive  with  more  vigour  to  regain  their 
shape?  or,  if  the  former,  why  do  they  not  extend  with  each  movement? 
One  practical  application  of  this  valuable  property,  and  a  very  simple 
one,  is  the  employment  of  elastic  substances  as  valves  in  pumps.  India- 
rubber  bucket  valves  have  been  for  some  time  employed  in  air-pumps  of 
low-pressure  engines,  the  valve  being  simply  a  broad  sheet  of  gum,  some 
f  ths  of  an  inch  thick,  held  down  by  one  edge.  This  shuts  down  upon  a 
grating  in  the  piston  or  bucket,  and,  unless  the  grate  spaces  be  too  large, 
or  that  portion  of  the  material  near  the  edge,  which  serves  as  a  hinge,  be 
allowed  to  turn  an  angle,  instead  of  bending  with  a  gradual  curve  as 
it  rises  and  falls,  it  is  found  to  serve  an  admirable  purpose.  But  the 
latest  application  of  elastic  substances  to  valvular  purposes  is  the  elastic 
ball  valve  for  force  pumps.  Pumps,  where  solid  metallic  balls  are  em- 
ployed as  valves,  are  liable  to  become  leaky  from  unequal  wear  of  the 
ball  or  of  the  seat.  By  making  the  ball  elastic,  we  fill  all  slight  inequa- 
lities, and  the  result  may  be  supposed  to  be  a  much  higher  degree  of 
durability.  The  elastic  ball  valve  may  be  solid  rubber,  hollow  rubber,  or 
a  dense  ball  of  metal  thinly  enveloped  in  a  coating  of  this  gum.  A  patent 
has  been  lately  issued  for  the  employment  of  elastic  ball  valves,  but  which 
of  these  three  forms  has  been  found  most  expedient  in  practice  is  not  yet 
known. 

A  somewhat  novel  method  of  employing  air  as  a  substitute  for  a  per- 
fectly elastic  and  imponderable  spring,  was  invented  a  few  years  ago  by 
Messrs.  Rapp  and  Wright,  and  is  now  in  use  in  several  localities  in  the 
city  of  Buffalo  and  the  vicinity.  In  this  patent,  the  pressure  of  compressed 
air  serves  to  stretch  a  saw  with  sufficient  tension  without  the  aid  of  a 
frame  or  gate.  Every  reader  probably  knows,  that  instead  of  stretching 
a  saw  in  a  frame  and  working  the  whole  frame  up  and  down,  some  saw- 
mills are  provided  with  muley  saws,  or  saws  of  sufficient  thickness  and 
stiffness  to  support  themselves  without  any  such  aid.  A  muley  saw  is 
perhaps  |th  of  an  inch  thick,  each  end  being  provided  with  a  cross-head 
running  in  suitable  guides.  To  the  lower  cross-head  the  pitman  is 
attached,  which  is  connected  with  the  crank  below,  and  conveys  the 
motion  from  the  wheel  to  the  saw.  Rapp  and  Wright's  patent  works 
somewhat  like  a  muley  saw,  except  in  the  fact  that  the  blade  is  thin  and 
very  much  economises  the  timber,  while  its  lightness  allows  it  to  be 
driven  with  all  the  rapidity  which  forms  the  chief  characteristic  of  the 
latter  as  compared  with  the  cumbrous  frames. 

Fig.  4  is  intended  to  represent  a  saw  mounted 
Fig.  4.  on  this  principle.  The  saw,  a,  is  stretched  by  the 

aid  of  two  polished  rods,  which  pass  through 
stuffing- boxes  into  cylinders,  b  and  c,  where  they 
are  attached  to  pistons  which  receive  the  pres- 
sure of  the  compressed  air.  The  contiguous 
extremities  of  these  cylinders  are  put  in  free  com- 
munication by  means  of  a  pipe,  d,  so  that  what- 
's ever  pressure  is  generated  beneath  the  piston  in 
|  n,  is  equally  felt  above  the  piston  in  c.  A  small 
pipe,  E,  is  provided  for  the  supply  of  air  by  a 
small  pump,  to  make  good  the  losses  by  leakage. 
With  the  pipe,  D,  in  the  position  delineated,  the 
saw  should  present  only  its  edge  to  the  eye  ; 
but  it  is  turned  partly  around  in  the  sketch,  the 
better  to  represent  it.  As  the  saw  moves  up 
or  down,  the  air  changes  its  position,  rushing 
freely  through  the  pipe,  d,  from  one  cylinder  into 
the  other.  As  lightness  in  the  reciprocating 
parts  is  a  matter  of  great  importance,  a  form  of 
piston  has  been  employed  which  possesses  this 
quality  in  a  very  high  degree.  A  number  of 
jig-saws  and  other  small  varieties  are  driven  at 
very  high  speed ;  but  the  full-sized  mill  at  Black 
Rock,  near  Buffalo,  examined  by  the  writer, 
may  be  of  more  especial  interest.  This  saw 
makes  300  cuts  per  minute.  The  pistons  at 
each  end  are  ten  inches  in  diameter,  and,  al- 
though supporting  a  pressure  of  sixty  pounds 
per  square  inch,  increasing  sometimes  to  nearly 
100  pounds,  each  piston  weighs  but  a  trifle  more 
than  six  pounds.  Fig.  5  represents  a  section 
through  one  of  these  pistons,  the  packing,  a,  being 
merely  a  ring  of  leather  held  in  its  place  by  the 
ring,  B.  The  small  pump  alluded  to  as  employed 
to  supply  air  through  the  pipe,  e,  was  found  in  practice  a  somewhat  fre- 
quent source  of  difficulty,  until  a  form  was  adopted  somewhat  resembling 
that  shown  in  fig.  6,  which  sketch  may  be  of  some  service  to  any  who 


may  ever  n  quire  a  pump  for  similar  service.     The  pump  is  driven  by  a 
belt  entirely  independent  of  the  saw,  and  works  slowly  in  a  vertical 


position.  By  this  means,  gravity  alone  is 
found  sufficient  to  close  the  valves,  and  the 
heat  developed  by  the  compression,  although 
raising  the  metal  of  the  chamber  to  some  200° 
or  300°  Fahr.,  does  not  practically  affect  the 
durability  of  the  leather  packing.  This  re- 
markable fact  is  probably  due  to  the  cooling 

effect  of  the  lower  portion  of  the  pump,  into  which  the  piston  is  so  soon 
withdrawn.  The  pump  is  single-acting ;  A  being  the  rod,  b  the  valve  in 
the  bucket  or  piston,  and  c  the  delivering  valve  and  chamber,  through 
which  the  compressed  air  is  expelled  into  the  pipe,  e.  Both  valves  are 
conical,  the  upper  or  delivery  valve  being  kept  in  its  place  by  a  steadi- 
ment  above  and  wings  below.  The  valve,  B,  is  steadied  entirely  by 
wings  below,  and  is  prevented  from  rising  too  high  by  a  thin  nut  and 
check-nut  screwed  upon  a  thread  on  the  edges  of  the  wings.  The  piston 
itself  is  made  in  two  parts,  screwed  together  as  represented,  and  packed 
with  a  cup  leather,  in  the  same  manner  as  the  larger  pistons  already 
described.  * 


SELF-ACTING  LONGITUDINAL  SCAVENGER  FOR  MULES. 

By  Messrs.  Wiiitaker  and  Sons,  Haslingden,  Lancashire. 

(Illustrated  by  Plate  164.) 

The  efficient  cleansing  of  the  carriage  boards  and  roller  beams  of  that 
exquisite  refinement  of  mechanism,  the  cotton-spinner's  "  Mule,'|  is  a 
most  important  matter  of  concern  to  the  manufacturer.  So  complicated 
a  piece  of  mechanism  can  accomplish  its  many  working  functions,  only 
when  kept  in  the  most  scrupulously  cleanly  condition.  It  is,  indeed,  not 
a  mere  occasional  cleansing  which  is  required.  If  the  slightest  accumu- 
lation of  waste  "  fly,"  or  loose  textile  fibres,  is  overlooked,  the  work  of 
derangement  at  once  commences,  and  the  movements  of  the  machine 
gradually  become  involved  in  serious  dislocations.  No  personal  atten- 
tion can  provide  a  sufficiently  remedial  means  for  this  difficulty,  with 
due  regard  to  that  severe  economy  which  textile  manufactures  invariably 
demand.  We  are,  therefore,  driven  to  seek  for  mechanical  movements 
which  shall  secure  a  cheap  and  constant  attention,  in  the  fact  that  the 
clearing  will  always  go  on  whilst  the  machine  itself  is  in  working 
action. 

The  clearer  or  "scavenger,"  recently  invented  by  Messrs.  Whitaker, 
Diggle,  and  Howarth,  of  Haslingden,  is  the  most  complete  of  the  existing 
contrivances  of  this  class;  and  it  is  equally  applicable  to  mules,  stretchers, 
jennies,  and  other  spinning  machinery,  whether  of  the  hand  or  self-acting 
kind.  It  is  arranged  so  that  it  continually  traverses  from  one  end  of  the 
roller  beam  to  the  other,  picking  up  in  its  way  whatever  loose  fila- 
ments may  fall  from  the  drawing  rollers,  and  taking  up,  besides,  all  waste 
accumulating  on  the  mule  carriage  top. 

Fig.  1,  of  our  Plate  164,  is  a  side  view  of  part  of  a  mule  frame,  with 
the  carriage  attached,  as  fitted  with  the  new  scavenger.  Fig.  2  is  a 
longitudinal  back  view  of  the  frame  and  carriage,  with  the  box  and  re- 
volving  brush  for  cleansing  the  scavenger.  Fig.  3  is  a  plan  of  the 
scavenger,  in  this  instance  made  of  flannel,  secured  to  a  framing  of  tin. 
The  apparatus  is  driven  from  the  pinion,  a,  on  the  end  of  the  roller 
spindle,  and  working  into  the  p'nion,  B,  which  has  cast  upon  its  inner 
face  the  bevil  pinion,  c ;  this  bevil  pinion  gears  with  a  corresponding 
pinion,  d,  carried  on  the  upper  end  of  a  short  vertical  shaft  at  e,  this 
shaft  having  at  its  lower  end  a  cord  pulley,  f.  The  opposite  end  of  the 
frame  carries  a  loosely  revolving  cord  pulley,  G,  corresponding  to  the- 
pulley,  f,  and  round  these  two  pulleys  is  passed  a  light  endless  cord,  n. 
The  scavenger,  I,  which  is  attached  to  this  cord,  has  its  back  or  bind 

»  This  system  of  stretching  saw-blades  has  also  been  suggested  in  this  country  by 
Mr.  M'Dowall  of  Johnstone. 
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plate  formed  to  rise  obliquely,  whilst  the  lower  portion  is  curved  where 
the  flannel,  J,  is  secured.  The  oblique  plate  lies  close  to  the  roller  beam, 
and  therefore,  as  it  traverses  and  retraverses  along  its  path,  its  flannel 
surface  keeps  the  roller  beam  clean.  At  k  are  guide  wires  which  support 
the  scavenger,  secured  at  each  end  to  the  framing. 

If  we  trace  the  action  of  the  parts  from  the  primary  moving  pinion,  a, 
we  see  that  the  scavenger  is  traversed  at  each  going  out  of  the  mule 
carriage,  by  the  direct  action  of  the  cord,  h.  At  all  other  times  the 
rollers  being  stationary,  the  scavenger  is  immoveable  also.  Hence,  at 
every  "  draw,"  or  extension  of  the  carriage,  the  oblique  portion  of  the 
scavenger  cleanses  the  roller  beam  to  an  extent  corresponding  to  the 
scavenger's  advance ;  becoming,  at  the  same  time,  so  situated  as  to  be  in 
a  position  to  cleanse  the  next  part  of  the  surface  of  the  mule  carriage 
as  the  latter  is  drawn  in.  This  operation  is  periodically  repeated  until 
the  scavenger  has  finished  its  allotted  run,  when  its  motion  is  reversed 
for  the  back  action.  From  the  back,  and  at  the  junction  of  the  oblique 
and  curved  portions  of  the  scavenger,  an  oblong  frame,  l,  supported  by 
the  guide  wires,  e,  extends  out,  being  slotted  as  at  o.  In  this  slot,  the  pin 
of  the  small  jointed  connecting  piece,  p,  works,  the  other  end  of  this 
piece,  p,  being  connected  to  the  traverse  cord,  h.  The  principle  of  the 
reversing  action  is  best  explained  by  fig.  3,  where  the  scavenger  is  re- 
presented as  having  nearly  reached  the  end  of  its  traverse.  The  end  of 
the  jointed  piece,  p,  at  this  time  is  carried  by  the  cord  round  the  pulley, 
f;  the  three  centres  of  the  piece,  p,  being  primarily  brought  into  one 
line,  as  illustrated  in  the  detailed  view.  As  the  revolution  of  the  pulley 
continues,  the  two  extreme  centres  of  the  piece,  p,  are  gradually  approxi- 
mated, the  central  joint  giving  way  until  the  reverse  motion  is  gained, 
as  indicated  by  the  position  of  the  dotted  lines.  At  r  is  a  collecting 
box,  the  best  situation  for  which  is  at  the  top  of  the  front  surface  of  the 
mule  carriage.  It  is  furnished  with  a  rotatory  brush,  s,  driven  through 
the  end  cord  pulley,  t,  and  the  cord,  u,  from  the  pulley,  v,  on  the  stud 
pin  of  one  of  the  carriage  wheels.  Pickers  or  points  are  also  attached 
inside  the  box,  for  relieving  the  rotating  brush  of  its  collected  fila 
ments. 

From  what  we  have  said,  it  will  be  seen  that  the  portion  of  the  flannel 
suspended  from  the  scavenger  hangs  so,  that  when  the  mule  carriage 
comes  up  to  the  roller  beam,  the  carriage  board  is  cleaned  up  to  the 
spindles,  to  the  extent  of  the  flannel's  width,  or  about  12  inches.  Then, 
when  the  carriage  makes  its  succeeding  draw,  the  consequent  traverse 
of  the  cord,  h,  causes  the  position  of  the  scavenger  to  be  changed,  so 
that,  when  the  latter  again  returns,  another  portion  is  cleaned,  and  so  on 
throughout  the  entire  length  of  the  mule.  Of  course,  in  mules  where 
the  headstock  is  at  the  end,  the  scavenger  traverses  the  whole  length  of 
the  mule.  But  when  the  headstock  is  in  the  middle,  one  scavenger  must 
be  fitted  up  for  each  side. 

In  a  slightly  different  arrangement,  Messrs.  Whitaker  dispense  with 
the  brush,  s,  in  the  collecting  box,  e,  nothing  being  used  but  a  small 
strip  of  wire  card. 

This  simple  apparatus  is  now  extensively  at  work  in  Lancashire,  and 
as  it  prevents  a  vast  amount  of  bad  work,  and  costs  but  a  few  shillings 
to  each  male,  it  must  soon  work  its  way  into  very  general  use. 


MODERN  WAR  GUNNERY. 
KENNEDY'S    RIFLE-WINGED    shot — messes,    bentley's    revolver — perry's 

BREECH-LOADER CAPTAIX  NORTON'S    HEAVY  GUNNEKY CArTAlX  ROBERTS' 

MOETAK THE      "  LANCASTER  "      CANNON NASMYTh's      WROUGHT  -  IRON 

CAXXOX. 

There  is  a  class  of  inventors — thought,  a  few  months  ago,  to  be 
amongst  the  most  visionary  of  schemers — who,  truly  enough,  by  the 
fortunes  of  war,  are  now  deservedly  somewhat  in  the  ascendant.  These 
are  the  men  who  have  turned  their  attention  to  the  improvement  of  fire- 
arms, more  particularly  to  those  intended  for  war  purposes.  The  Russian 
campaign  has  opened  them  a  road  to  the  consideration  sf  the  chiefs  in 
authority,  and  few  individuals  who  possess  anything  really  important  in 
this  way  will  now  fail  to  reach  what  they  have,  perhaps,  so  long  sighed 
for — the  ear  of  the  Ordnance  and  the  Admiralty.  Everywhere  we  hear 
of  the  practical  tests  of  novel  cannon,  rifles,  projectiles,  and  shells;  and 
out  of  sc  much  that  is  new,  we  may  fairly  enough  look  for  a  substantial 
forwarding  of  our  war  interests  in  the  Crimea.  The  rifle  charged  with 
the  cylindro-conoidal  shot  is,  indeed,  the  "king  of  weapons,"  and  well 
was  this  proved  at  lnkermann,  where  the  volleys  of  the  conoidal  missile — 
as  described  with  the  vivid  eloquence  of  a  glowing  heart,  which  beat 
within  view  of  the  deadly  firing — "cleft  the  massive  multitudes  of  the 
Muscovite  infantry  like  the  hand  of  the  Destroying  Angel,  and  they  fell 
like  leaves  in  autumn  before  them."     And  the  ranks  of  the  fallen  enemy 


have  told  a  fearful  tale  of  the  deadly  crashing  effect  of  these  pointed 
bullets,  which  touch  not  without  savagely  penetrating  their  mark.  We 
have  been  right,  then,  in  giving  so  much  attention  to  this  adaptation  of 
the  cone,  and  we  therefore  cannot  err  in  still  further  elucidating  the 
passing  current  of  improvement  bearing  on  this  one  single  but  intrinsi- 
cally valuable  point. 

Mr.  Kennedy,  the  Kilmarnock  rifle-maker,  justly  esteemed  for  his 
sound  practical  knowledge  of  the  weapon  and  its  adjuncts,  is  in  the 
front  rank  of  the  men  who  are  moving  forward  in  this  pursuit.  Our 
figs.  1  and  2  annexed,  are  illustrative  of  what  he  has  recently  accom- 
plished in  projectiles.  Fig.  1  is  an  external  view  of  his  curious 
missile,  which  promises  much  in  the  way  of  accuracy  of  flight  and  seve- 
rity of  execution.  Fig.  2  is  a  longitudinal  section  of  the  shot.  The 
engravings  are  two-thirds  the  size  of  the  model  shot  before  us.  The 
cylindrical  portion,  a,  forming  the  after  part  or  base  of  the  shot,  is  made 
hollow  for  the  purpose  of  receiving  a  series  of 
moveable  metal  feather  pieces,  b,  which  are  FiS  *■ 

arranged  to  be  pressed  through  longitudinal 
slots  in  the  shell  of  the  cylinder,  by  a  piece 
of  caoutchouc,  c.  This  elastic  piece,  c,  is  in 
the  form  of  a  tube,  this  being  a  convenient 
shape  for  giving  the  requisite  radial  pressure 
to  the  four  longitudinal  feather  pieces,  b, 
which  work  through  corresponding  slots,  dis- 
posed at  equal  distances  asunder,  round  the 
circumference  of  the  cylinder.  Eash  feather 
piece  has  upon  it  a  narrow  longitudinal  flange 
turned  inwards  when  the  feather  is  i  i  position, 
and  of  such  a  size  as  to  prevent  the  feather 
from  passing  entirely  through  the  slot.  When 
the  pieces,  n,  are  inserted  in  their  longitudinal 
radial  position,  the  elastic  centre  piece,  c,  is 
inserted  in  the  hollow  of  the  shot,  so  as  to  •  FiS- 2- 

press  against  all  the  four  flanged  sides  of  the  feathers,  and  thus  tend 
to  keep  them  fully  projected  outwards.  The  flat  base  of  the  shot  is 
covered  with  a  disc  cap-piece,  d,  screwed  on,  to  keep  all  secure  and 
solid. 

A  piece  of  cloth  is  then  cut  to  the  form  of  a  Maltese  cross,  and  the  solid 
central  portion  of  this  cloth  being  disposed  to  correspond  to  the  capped 
base,  the  four  arm  pieces  of  the  cloth  are  turned  over,  so  as  to  embrace 
the  cylindrical  portion  of  the  shot.  In  this  condition,  a  metal  ring,  e, 
of  au  external  diameter  somewhat  larger  than  the  bore  of  the  guu  in 
which  the  shot  is  to  be  fired,  is  passed  upon  the  shot,  so  as  to  embrace 
the  cloth  cover,  and  force  the  feathers,  b,  down  into  their  slots,  bringing 
the  external  edges  of  the  feathers  flush  with  the  external  contour  of 
the  shot.  When  the  shot  is  placed  in  the  gun,  the  base  being  entered 
first,  the  external  binding  ring,  e,  is  pressed  off  the  shot  by  the  action  of 
charging — the  shot,  with  the  whole  of  the  parts  connected  with  it,  being 
then  forced  down  into  the  gun.  The  embracing  ring,  e,  is  only  pushed 
off  the  shot,  as  the  latter  enters  the  muzzle  of  the  gun  base  first ;  hence 
the  ring  keeps  the  feather  pieces  flush  with  the  cylinder  of  the  shot,  until 
fairly  embraced  by  the  gun.  The  shot  thus  passes  easily  down  the  bore, 
the  external  cloth  being  greased  after  the  manner  of  the  usual  "  greased 
patch."  When  the  discharge  takes  place,  and  the  shot  leaves  the  gun, 
the  reaction  of  the  elastic  centre  piece,  c,  forces  out  the  feather  pieces, 
which  are  no  longer  restrained  by  the  gun's  bore,  and  these  feather  pieces 
then  at  once  become  projecting  guides  for  the  shot's  flight.  If  the  shot 
is  intended  to  fly  without  rotating  upon  its  centre,  the  feather  pieces  are 
placed  perfectly  parallel  with  the  shot's  axis ;  but  if  rotation  is  intended, 
as  in  a  rifle  ball,  the  feathers  are  more  or  less  inclined  to  the  axial  line  of 
the  ball,  when  rotation  will  naturally  take  place  by  the  action  of  the 
atmosphere.  By  the  adoption  of  this  form  of  projectile,  the  common 
smooth  bore  pieces  may  be  made  to  act  with  the  best  effect  of  rifled 
arms. 

An  extremely  novel  and  ingenious  idea  is  here  worked  out.  The  ball, 
previous  to  loading,  differs  in  no  practical  respect  from  a  plain  cylindro- 
conoid.  It  is  handled  with  the  same  facility,  requires  no  special  fitting 
to  the  barrel,  and  is  merely  to  be  inserted  therein  base  foremost.  As  far, 
therefore,  as  the  shooter  is  concerned,  his  operations  are  confine  1  to  what 
is  virtually  smooth  bore  work ;  all  the  rifle  action  which  is  involved  takes 
place  in  the  external  atmosphere  through  which  the  flight  of  the  missile 
is  directed.  It  may  be  said  that  the  wings  form  their  own  guide  grooves 
in  the  air  as  they  pass,  and  with  this  view  the  inventor  conceives  that 
even  in  this  attenuated  medium  he  will  gain  sufficient  solidity  of  effect, 
by  reason  of  the  rapidity  of  the  movement.  Instead  of  having  the  wings 
to  project  from  the  cylindrical  body  of  the  shot,  the  inventor  suggests 
that  they  may  be  adjusted  so,  that  they  will  be  entirely  contained  inside 
the  ball,  springing  right  out  behind  when  the  ball  leaves  the  gun.     This 
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form  brings  the  wings  far  back  from  the  longitudinal  centre  of  the  missile, 
and  gives  it  more  of  the  arrow's  action. 

Mr.  Kennedy  also  proposes  to  make  his  missile  act  rocket-fashion,  after 
the  expenditure  of  the  ordinary  impelling  charge,  by  putting  a  valve  in 
the  base  plate,  to  be  thrown  out  when  the  match  ignites  the  rocket 
charge,  which  is  disposed — as  in  Captain  Norton's  "hollow  expanding  shot" 
— within  the  ball's  shell.  Under  such  a  modification,  it  is  assumed  that  a 
great  range  could  be  obtained,  because  the  shot  would,  first  of  all,  have 
the  usual  range  arising  from  the  force  of  the  charge  in  the  gun,  and  the 
power  of  flight  would  then  be  taken  up,  as  it  were,  and  continued  by  the 
secondary  pressure  of  the  rocket  composition. 

The  recent  war  movements  have  carried  the  manufacturing  prepara- 
tions for  fighting  into  quarters  which,  until  now,  have  never  had  their 
workshops  devoted  to  any  but  commonplace  peaceful  purposes.  At  Pres- 
ton, for  instance,  contracts  have  been  entered  into  for  the  supply  of  a 
large  number  of  cannon  balls  for  shipment  to  the  Crimea. 

The  splendid  accounts  which  have  reached  us  from  the  East,  of  the 
practical  value  of  the  revolver  in  action,  have  aroused  much  interest  in 
this  fire-arm.  Amongst  other  recent  novelties  of  the  kind,  is  a  revolver 
by  Messrs.  Bentley  of  Liverpool,  who  claim  for  their  plan  the  dispensing 
of  the  removal  of  the  arm  from  the  shoulder  for  cocking,  as  is  necessary 
in  Colt's  arm;  as  well  as  the  long  pull  of  the  trigger,  which,  in  Adams' 
modification,  is  required  for  the  performance  of  the  combined  operation  of 
cocking  and  discharging,  the  piece  being  kept  to  the  shoulder.  This 
long  pull — which  must  be  adopted  for  the  purpose  of  giving  sufficient 
elevation  to  the  hammer — does  away  with  all  chance  of  a  fine  aim.  In 
Messrs.  Bentley's  gun,  the  cock-comb,  or  finger- hold  of  the  cock,  is  placed 
beneath  the  gun,  and  within  the  guard.  In  cocking,  the  left  hand  is 
placed  on  the  front  of  the  guard,  and  the  thumb  is  pressed  forward 
towards  the  muzzle  of  the  cock-comb,  which  resembles  an  ordinary  trig- 
ger, though  it  is  placed  the  reverse  way.  This  cocks  the  gun,  there 
being  two  bents,  as  in  a  common  gun — half-cock  and  full-cock.  To  dis- 
charge the  arm,  the  other  trigger  is  touched,  as  in  a  common  .rifle.  The 
gun  has  a  screw  rod,  by  which  the  bullet  is  forced  home,  one  turn  only 
being  required  for  this  movement.  Five  charges  may  be  fired  in  four 
seconds  in  this  way. 

There  can  be  no  reasonable  doubt  that  all  armies  which  are  restricted 
to  the  old-fashioned  muskets  and  pistols,  instead  of  adopting  breech- 
loaders and  revolvers,  are  most  undeniably  far  behind  the  spirit  and 
standing  of  the  times.  If  our  riflemen  could  load  quickly  whilst  squat- 
ting or  lying  down,  how  would  their  efficiency  be  increased !  The  breech- 
loading  arm,  never  requiring  ramming  down  from  the  muzzle,  give  us 
this  valuable  facility.  If  our  carbines  and  pistols  were  still  immediately 
useful  after  firing  their  first  two  shots,  one  man  possessing  this  advantage 
would  be  at  least  equal  to  three  who  were  unprovided  with  reserve  fires. 
The  revolver  gives  us  this  aid,  and  to  the  perfection  of  this  invaluable 
arm  we  must  now  therefore  look  as  the  great  modern  improvement  in 
small  arms. 

Amongst  recently  introduced  breech-loaders,  we  have  a  contrivance  by 

Fig.  3. 


Mr.  Perry,  an  American,  who  employs  a  vibratory  charge-holder,  which 
works  upon  a  stud  centre  in  the  breech.  Fig.  3  is  a  longitudinal  section 
of  the  breech  portion  of  this  rifle.  The  charge  is  held  in  the  holder,  a, 
behind  which  is  a  magazine  tube,  d,  in  the  stock,  holding  a  reserve  of 
fifty  percussion  caps.  At  c,  in  the  charge-holder,  is  a  piercing  cone,  in 
connection  with  the  exploding  nipple,  which  introduces  the  fire  to  the 
centre  of  the  cartridge.    A  tube  is  placed  atD,  in  front  of  the  holder,  A,  to 


form  an  adjustable  explosive  gas  joint  with  the  hind  end  of  the  barrel. 
The  piercing  cone,  c,  has  a  hole  through  its  centre,  communicating  with 
the  orifice  of  the  cap  nipple,  e.  As  indicated  in  our  figure,  the  piece  is 
ready  for  charging,  the  holder  being  swung  open;  the  cartridge  is  then 
pushed  down  through  the  tube,  r>,  until  the  cone,  c,  pierces  its  lower  end. 
Hence,  when  the  cap  is  struck,  the  fire  is  driven  up  right  into  the  centre 
of  the  charge,  thus  igniting  the  powder  in  the  most  complete  manner  in 
all  directions. 

The  cap  tube,  b,  is  fitted  with  a  helical  spring  working  over  a  spindle, 
and  it  can  be  drawn  out  to  be  filled  with  percussion  caps,  during  which 
process  a  catch  on  the  end  of  the  spring  is  held  in  a  notch  in  the  tube, 
after  the  spring  is  forced  down,  to  allow  the  caps  to  enter.  The  tube  is 
then  pushed  into  its  recess  in  the  stock,  and  the  catch  on  the  back  end  of 
the  tube  is  buttoned  to  the  stock  plate.  The  spring  continuously  presses 
the  caps  forward,  but  it  is  only  when  the  nipple,  e,  is  brought  into  the 
position  here  represented,  that  a  cap  can  be  passed  upon  it  from  the 
tubular  magazine.  By  turning  the  cap  spring  spindle  to  one  side,  the 
catch  that  holds  back  the  spring  is  released  for  action  upon  the  line  of 
caps. 

The  refuse  deposit  left  by  the  explosion  is  rubbed  off  the  edges  of  the 
ba  rel,  D,  every  time  the  swinging  holder  is  turned  up,  so  that  the  joint  is 
always  clean.  The  space  round  this  "charge  thimble,"  n,  receives  the 
black  scale,  which  is  blown  out  by  a  small  hole  on  each  side  and  at  the 
bottom.  The  calibre  of  the  charge-holder  is  somewhat  greater  than  that 
of  the  barrel,  so  as  to  prevent  windage,  and  give  the  advantage  which  the 
expanding  conoidal  ball  affords  to  muzzle-loaders. 

A  ball  fired  from  a  rifle  of  this  kind  pierced  18  inch  pine  boards  at 
eighty  yards.  The  military  authorities  of  the  United  States  are  so  satis- 
fied with  it,  that  they  have  ordered  a  number  of  the  arms  to  be  made  for 
immediate  use. 

Captain  Norton — pointing  to  the  great  howitzer  employed  by  our  then 
enemies  the  French  at  the  siege  of  Cadiz,  to  throw  shot  some  four  miles — 
has  suggested  to  the  Government  the  propriety  of  casting  howitzers  of 
thirty  inches  bore,  to  get  a  range  beyond  the  utmost  capabilities  of  the 
Russian  artillery.  Such  guns  would  have  no  touch-hole,  but  would  be 
fired  by  an  electric  wire  passing  in  at  the  mouth,  or  by  a  long  quick- 
match  entered  in  a  similar  way.  Such  a  system  of  firing  might  be  judi- 
ciously carried  out  by  the  use  of  Captain  Norton's  frictionally-explosive 
cord  or  wire,*  as  in  that  case  the  mere  effect  of  tension  upon  a  communi- 
cating line  effects  the  explosion  with  unerring  certainty.  Shot  or  shell 
of  this  size,  to  suit  such  enormous  guns  as  these,  falling  with  the  effect 
of  200  tons,  would  certainly  shake  the  strongest  fortification  which  man 
can  raise. 

Captain  Julius  Roberts,  of  the  Royal  Marine  Artillery,  has  had  his 
swinging  "  sea  service  mortar"  tried  on  board  ship,  under  a  Government 
committee  of  naval  men.  The  tested  mortar  weighed  five  tons,  being  of 
13-inch  bore,  carrying  a  200  lb.  shell,  with  a  charge  of  20  lbs.  of  powder. 
The  great  advantage  of  this  plan  consists  in  the  fact,  that  the  mortar  can 
be  fired  with  accuracy  of  aim,  even  when  the  ship  is  rolling  or  pitching 
in  a  heavy  sea.  The  slings  are  well  arranged  to  do  away  with  the  inju- 
rious effect  of  the  recoil,  preventing  all  working  upon  the  hatchway 
framing.  At  the  45°  elevation,  a  20  lb.  charge  of  powder  carries  the  200 
lb.  shell  4,200  yards. 

The  performance  of  our  "  Lancaster"  guns  in  the  present  war,  has 
induced  a  good  deal  of  discussion,  as  much  perhaps  from  their  having 
frequently  burst,  as  from  their  alleged  superiority  of  range  and  accuracy  of 
hit.  Mr.  Lancaster's  invention  relates  wholly  to  the  contour  of  the  gun's 
bore,  which  is  a  modification  of  the  common  rifle  bore.  Instead  of  cut- 
ting twisted  or  helical  rectangular  grooves  in  the  bored  surface,  as  in 
all  ordinary  rifled  arms,  Mr.  Lancaster  forms  his  bore  to  the  shape  of  a 
twisted  ellipse — or,  as  it  may  be  otherwise  termed,  an  elliptical  twist. 
No  drawing  can  well  give  a  fair  illustration  of  the  peculiarity  involved 
in  this  form  of  bore.  A  knowledge  of  its  essential  features  may  perhaps 
be  best  obtained  by  the  reader,  by  the  aid  of  a  roll  or  tube  of  paper.  Let 
him,  for  instance,  roll  up  this  Journal,  which  he  is  reading,  to  the  form, 
in  the  first  place,  of  a  plain  cylinder.  Then  applying  slight  lateral  pres- 
sure to  the  yielding  tube,  he  will  give  it  an  elliptical  transverse  section. 
Still  holding  the  tube  in  this  condition,  a  slight  twist  must  be  given  to 
it  round  the  axial  line  of  the  bore  as  a  centre.  This  then  is  the  "  Lan- 
caster" bore,  amounting,  as  we  take  it,  to  a  two-grooved  rifle  with  very 
wide  grooves.  The  diametrical  measurement  across  the  transverse  axis 
of  the  ellipse,  coincides  with  that  line,  which,  in  the  common  rifle,  would 
be  comprehended  between  the  bottoms  of  two  opposite  grooves ;  whilst 
a  line  taken  across  the  conjugate  axis  answers  to  the  measurement  of 
the  plain  surface  bore  of  the  ordinary  arm.  Hence  there  are  no  angula- 
rities in  this  bore.     What  are  in  reality  the  rifle  grooves,  are  formed  so 

*  Fully  illustrated  at  page  31  of  our  present  volume. 
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as  to  sweep  gradually  and  smoothly  by  a  symmetrical  curvature  into  the 
projecting  or  plain  surface  of  the  bore.  The  great  object  here  car- 
ried out  is  the  getting  rid  of  all  angles  in  the  bore,  and  the  ellipse  is 
the  most  convenient  form  for  attaining  this  result,  although  it  is  obvious 
that  many  other  sections  of  bore  might  be  used  for  a  similar  purpose. 
Any  of  the  common  forms  of  balls  may  be  used  in  cannon  of  this  class, 
provided  the  sectional  figure  corresponds  in  its  bearing  part  to  the  ellipse 
of  the  barrel,  the  cyliudro-conoid  being  clearly  the  best  suited  for  this,  as 
for  smooth  bores  or  common  rifles.  Mr.  Lancaster  has  also  adopted  a 
new  form  of  percussion  explosive  action  for  use  in  his  guns.  He  uses  a 
piece  of  copper  tube,  surrounded  at  its  lower  end  with  leather,  moulded 
to  fit  the  fire  aperture  in  the  breech,  the  lower  portion  of  this  tube  being 
filled  with  gunpowder,  whilst  the  external  upper  part  is  supplied  with 
detonating  composition.  On  the  barrel  or  plug  of  the  gun  is  a  projecting 
piece,  standing  somewhat  below  the  uncovered  portion  of  the  detonating 
tube,  so  that,  when  the  hammer  strikes  the  tube,  the  projecting  stop  offers 
a  resistance  to  the  blow,  and  causes  the  explosion  of  the  detonating  com- 
position. 

Many  of  the  "  Lancaster"  guns  have  burst  in  a  most  destructive  way. 
Whether  it  is  that  there  is  too  little  metal  in  the  guns  for  their  charge 
and  weight  of  ball,  or  whether  the  great  tendency  of  the  ball  to  go 
straight  forward,  and  thus  wedge  itself  in  attempting  to  over-ride  the 
very  gradual  curves  of  the  rifled  bore,  remains  perhaps  to  be  seen  in 
further  practice. 

Mr.  Xasmyth,  confident  in  the  powers  of  his  steam  hammers,  is  now 
busily  engaged  in  adapting  wrought  -iron  to  the  purposes  of  gunnery  of 
the  largest  class.  But  it  seems  to  us  that  something  more  than  mere 
hammering  is  required  for  sufficiently  condensing  and  solidifying  such 
masses  of  a  metal,  which,  at  the  best,  is  so  liable  to  flaws  and  indifferent 
cohesion  of  parts.  In  many  quarters)  the  idea  of  a  brass  or  wrougbt-iron 
lining  in  a  cast-iron  casing,  or  external  shell,  has  gained  much  ground  ; 
and  it  is  not  unreasonable  to  expect  that  some  such  system  of  construc- 
tion will  be  worked  out  to  a  good  end. 
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RECENT  PATENTS. 


PAMPHLET  RETAINER,  OR  TEMPORARY  BOOK  COVER. 

G.  B.  Goodmas,  London. — Patent  dated  May  8,  1854. 

This  pamphlet  retainer,  which  is  the  subject  of  an  invention  communi- 
cated to  the  patentee  by  a  person  residing  abroad,  is  of  such  a  nature 
that  a  separate  pair  of  backs  within  it  may  be  filled  with  loose  sheets, 

Fig.  1. 


and  when  full  may  be  removed  from  the  outer  case  as  a  complete  book  in 
itself.     Fig.  1  of  our  engravings  is  a  view  in  perspective  of  the  port- 


perspective,  and  fig.  3  is  an  edge  view  of  the  completed  bonk,  as  detached 
from  the  portfolio  when  full.  Fig.  4  is  a  plan  to  a  larger  scale,  of  details, 
comprehended  in  the  b;ick  of  the  portfolio,  between  the  two  boards. 

The  outside  back  or  holder,  a,  is  made  of  very  strong  boards,  the  cen- 
tral portion,  b,  being  composed  of  wood  covered  with  leather.  To  the 
wooden  portion  of  the  back  is  secured,  by  pins  or  screws,  a  box,  c,  which 
may  be  composed  of  thin  brass,  or  other  suitable  metal.  Inside  the  box 
are     concealed    two     helical 

springs,    d,  working   on   the  ?ig-  2> 

fixed  slotted  spindles,  e,  which 
serve  as  guides  to  the  springs, 
and  also  to  two  curved  lever 
arms,  f.  These  arms  work 
on  fixed  centres  at  a,  and  pass 
through  slots  in  the  guide 
spindles,  e,  their  free  ends 
pressing  against  a  screw-pin 
in  the  sliding  pieces,  h.  The 
screws  before  referred  to  serve 
to  connect  an  angular  sliding 
bar,  i,  with  the  sliding  pieces, 
H,  and  in  order  to  allow  of  the 
sliding  of  the  screws  to  and  fro  with  the  bar,  the  box  is  slotted  at  the  top, 
as  shown  at  j.  It  will  be  obvious  that  the  pressure  excited  by  the  springs, 
d,  which  abut  against  the  lever  arms,  p,  will  tend  to  keep  the  angular 
sliding  bar,  r,  close  and  firm  up  against  the  papers  or  loose  sheets,  k,  in 
the  inner  case,  l.  A  projecting  ledge,  it,  is  formed  on  one  side  of  the 
box,  c,  and  through  the  ledge  are  passed 
two  screws,  n,  which  pass  through  the  back  Fig.  3. 

of  the  case,   l,   and   enter   the  bar,  o.     To    v  L 

the  front  of  this  bar  are  secured  a  number  of  IBS 


folio  open,  showing  it  partly  filled  with  loose  sheets. 
.-•.— Vol.  VII. 


Fig.  2 


pot 
is  a  view  in 


prongs  or  wire  points,  p,  which  pass  through  ^-^-^^  --^^— --A, 

corresponding   holes  in   the   sliding    bar,   i.     ° 

When  it  is  required  to  insert  loose  sheets  into  the  portfolio,  the  sliding 
bar,  i,  is  drawn  back  by  the  small  handles,  E,  until  it  is  caught  by  the 
spring-cranked  catch,  s,  which  works  in  a  slot,  t,  in  the  sliding  bar,  and 
holds  it  back  free  from  the  prongs,  p.  The  sheet  or  sheets  to  be  inserted 
are  held  vertically  between  the  points  of  die  prongs  and  the  front  of  the 
sliding  bar,  and  rests  upon  the  top  of  the  box,  c.    The  spring  catch,  s,  is 

Fig.  4. 


then  pushed  by  the  thumb,  and  the  bar  being  released,  instantly  flies 
forward,  carrying  with  it  the  sheet  or  sheets  that  have  been  inserted, 
and  these  will  be  pushed  on  to  the  sharp  points  of  the  prongs,  p,  and 
held  hard  tip  against  the  sheets  already  placed  in  the  portfolio.  When 
the  inner  case,  n,  has  been  filled,  it  is  removed  from  the  outside  case,  a, 
by  unscrewing  a  couple  of  screws.  The  points  of  the  prongs,  p,  are  then 
pushed  through  the  opposite  back  of  the  portfolio,  and  a  fixing  bar,  t, 
laid  over  them.  This  bar  is  hollow  or  tubular,  and  is  perforated  laterally 
to  admit  the  points  of  the  prongs.  A  transverse  eye  is  formed  in  the  end 
of  each  prong,  and  through  their  eyes  the  thin  wire  slide,  n,  is  threaded, 
effectually  securing  the  bar,  t,  upon  the  points  of  the  prongs.  ,  During 
the  time  the  portfolio  is  in  the  outside  backs,  the  holding  or  securing  bar, 
T,  will  not  be  wanted,  and,  therefore,  it  is  inserted  into  a  slot  or  pocket 
in  the  outside  back,  for  the  purpose  of  keeping  it  safe  until  required  for 
use. 


BRICK  MACHINE. 

W.  Joiinson,  47  Lincoln's  Inn  Fields,  London,  and   Glasgow. 
Patent  dated  April  20,  1854. 

This  invention,  which  has  been  patented  in  this  kingdom  on  behalf  of 
M.  M.  A.  Jullicnne  of  Paris,  relates  to  an  improved  arrangement  of  ma- 
chinery for  producing  bricks  or  tiles,  by  compression  in  moulds  or  dies, 
the  clay  being  in  a  nearly  dry  state.  Fig.  1  of  our  engravings  is  a  ver- 
tical longitudinal  section,  and  fig.  2  is  a  plan  of  the  machine,  which  is 
carried  by  a  stout  timber  frame,  a.  On  the  timber  frame,  a,  is  bolted 
the  cast-iron  frame  for  carrying  the  working  details,  being  composed  of 
a  pair  of  longitudinal  side  pieces,  n,  connected  by  cross  bars,  c,  between 
which  are  two  moulds,  d.     These  moulds  consist  of  wooden  frames  lined 
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with  copper,  and  formed  with  rectangular  openings  passing  completely 
through  them  vertically.  The  side  pieces,  E,  are  cast  with  pendant 
brackets,  e,  on  each  side  of  the  moulds,  and  these  brackets  are  formed 

Fig.l. 


with  short  horizontal  slots  for  carrying  two  transverse  spindles,  f,  a. 
The  extremity  of  the  spindle,  f,  carries  a  socket  for  the  end  of  the  long 
wooden  hand  lever,  h,  by  means  of  which  the  spindle  is  partially  turned. 
This  spindle  has  likewise  forged  upon  it  two  short  lever  arms,  to  the 

Fig.  2. 


extremities  of  which  chains  are  attached,  these  chains  being  connected 
at  their  other  ends  to  the  bottom  flange  of  the  vertically  sliding  counter- 
pressure  piece,  i.  This  piece  is  fitted  at  its  upper  end  with  two  pistons,  j, 
of  wood,  faced  with  thin  copperplate,  and  accurately  fitting  the  moulds,  d. 
The  sliding  piece,  I,  is  guided  above  by  the  moulds,  and  below  by  a  trans- 
verse plate,  k,  formed  with  a  guide  opening,  through  which  the  slide 
passes,  the  guide  plate  at  the  same  time  answering  as  a  cross-tie  for  the 
lower  ends  of  the  two  brackets,  e.  The  plastic  material,  l,  to  be  made 
into  a  brick  is  compressed  on  its  upper  side  by  the  lever,  m,  which  is 
formed  with  a  strong  transverse  spindle,  M,  working  in  bearings  in  the 
side  pieces,  b,  of  the  frame.  The  lever,  it,  is  fitted  with  wooden  blocks,  o, 
faced  with  thin  copper,  and  accurately  fitting  the  moulds,  d,  and  it  is  re- 
tained in  the  position  represented  in  the  engravings  by  the  swivel-catch, 
p,  which  turns  on  a  transverse  spindle  working  in  bearings  in  the  side 
pieces,  b,  and  is  furnished  with  a  handle,  Q,  for  setting  it  under  or  free 
from  the  lever,  ai.  In  operating  with  this  machine,  the  lever,  M,  is  turned 
so  as  to  uncover  the  moulds,  d  ;  and  the  pistons,  J,  being  at  their  lowest 
point,  the  moulds  are  filled  with  cl.13'.  The  lever,  m,  is  then  turned  down, 
so  as  to  close  the  tops  of  the  moulds,  being  retained  in  this  position  by 
the  catch,  p;  and  the  pistons,  j,  are  then  forced  upward,  so  as  to  power- 
fully compress  the  clay  in  the  moulds,  by  means  of  the  hand  lever,  h,  and 
connections  already  described.  The  clay  being  sufficiently  compressed, 
the  moulds  are  again  uncovered  by  turning  over  the  lever,  m,  and  the 
bricks  may  be  forced  out  of  the  mould  by  turning  the  lever,  h,  further 
down.  It  is,  however,  preferred  to  force  out  the  bricks  by  means  of  a 
secondary  movement,  consisting  of  a  short  lever,  rt,  forged  on  the  trans- 
verse spindle,  g,  and  connected  to  the  bottom  of  the  sliding  piece,  1,  by 
the  link,  s,  the  ejecting  movement  being  effected  by  means  of  the  lever, 


t,  fast  on  the  end  of  the  spindle,  o.  Thus,  by  turning  the  lever,  T,  the 
pistons,  j,  will  be  raised  to  the  top  of  the  moulds,  when  the  bricks  can 
be  removed;  and  after  this,  the  pistons  being  returned  to  their  lowest 
position,  a  fresh  supply  of  clay  is  put  into  the  mould,  and  the  operation 
is  repeated. 


STEAM  BOILERS. 
J.  MacFaklane,  Renfrew. — Patent  dated  3Iay  31,  1854. 

In  arranging  marine  boilers  of  the  vertical-tubular  kind  according  to 
this  invention,  the  tubes  ranged  in  rows  in  the  usual  way  are  disposed 
vertically  through  the  main  flue,  and,  being  open  at  each  end,  they  form 
communications  between  the  upper  and  lower  layers  of  water  in  the 
boiler — the  water  being  made  to  circulate  through  the  tubes,  whilst  the 
furnace  heat  plays  upon  the  outsides  of  the  tubes.  Instead  of  being 
plain  cylinders,  the  tubes  are  made  of  what  may  be  termed  a  differential 
transverse  section,  that  is  to  say,  they  are  of  the  egg-oval,  or  other 
similar  form,  in  transverse  section,  whilst,  at  the  same  time,  the  calibre 
tapers,  or  is  narrowed  from  end  to  end.  The  small  end  is  downwards,  so 
that     the     generated 

steam,  in  passing  off  Fls-  1- 

upwards  from  the  in- 
terior, has  greater  fa- 
cility of  escape,  clear 
of  the  water,  than  in 
common  tubes.  The 
tubes  are  set  with  the 
narrow  side  of  the  oval 
next  to  the  flame,  so 
that  the  flame  may  en- 
velop the  greater  part 
of  the  tube.  In  plan, 
the  tubes  are  not  set 
in  rows  behind  one 
another,  but  the  second 
row  fills  up  the  in- 
terstices of  the  first 
row,  which  splits  the 
draught,  and  makes  it 
go  round  the  thick 
side  or  back  of  the  oval 
tube,  thus  making  the 
entire  tube  available 
fur  the  generation  of 
steam.  The  tubes,  or 
sectional  spaces,  may 
be  of  various  trans- 
verse sections,  so  as  to 
carry  out  the  herein- 
before described  views, 
or  some  of  them.  As  an  example,  plain  conical  or  taper  tubes  may  be 
adopted,  that  is  to  say,  the  tubes  may  be  circular  in  transverse  section, 
the  taper  or  differential  formation  being  merely  in  the  direction  of  the 
tubes'  length.  The  tubes  may  also  be  variously  arranged  as  regards 
their  position  in  the  boiler. 

Fig.  1  of  our  engravings  is  a  front  elevation  of  one  form  of  marine 
steam  boiler,  as  constructed  according  to  these  improvements,  one  half 
being  in  section  through  the  tubes.  Fig.  2  is  a  horizontal  section,  one 
half  being  taken  just 
above  the  fire-bars,  and 
the  other  half  through 
the  tubes ;  and  fig.  3  is 
a  plan,  as  far  as  regards 
one  half,  the  other  half 
being  ahorizontal  section 
taken  above  the  upper 
tube  plate.  There  are 
two  furnaces,  a,  near  the 
bottom  of  the  boiler,  and 
these  furnaces  extend 
from  front  to  back,  and 
are  surrounded  by  water 
spaces  in  the  usual  man- 
ner. The  flames  and 
heated  gases  pass  off  at 
B,  at  the  hack  of  the  furnaces,  and  enter  the  vertical  tube  chamber,  o, 
above  the  furnaces — this  chamber,  c,  being  separated  from  the  furnaces 
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by  the  horizontal  water  space,  d.     Passing  through  this  chamber,   c, 
from  back  to  front,  the  flames  and  gases  next  enter  the  main  up- cast  flue, 

E,  by  lateral  or  side  openings, 
r,  and  pass  off,  at  a,  up  the 
chimney.  The  tube  chamber,  c, 
is  traversed  by  a  series  of  ver- 
tical tubes,  h,  of  peculiar  form, 
set  in  rows  across  the  boiler,  the 
tubes  of  each  row  being  opposite 
the  interstices  of  the  adjacent 
rows.  These  tubes  are  tapered 
in  calibre  from  end  to  end,  the 
smaller  ends  being  downwards, 
and  they  are  fixed  in  top  and 
bottom  tube  plates  in  the  usual 
way.  In  transverse  section, 
they  present  a  contour  resem- 
bling an  egg-oval,  the  narrow 
side,  i,  being  towards  the  ad- 
vancing line  of  the  flames,  so 
that  the  flames  envelop  each  tube 
very  completely  in  passing,  this 
action  being  assisted  by  the 
position  of  the  tubes  imme- 
diately behind,  which  causes  the  currents  of  flames  to  be  split  and  bent 
laterally,  so  as  to  act,  to  some  extent,  on  the  enlarged  back,  j,  of  the 
tube  in  each  case. 


BLOCK-PRINTING  MACHINERY. 

A.  P.  Cocbeough,  Blanefield,  StirlingsJiire. — Patent  dated  Oct.  31,  1853. 

In  this  invention  are  comprehended  a  series  of  arrangements  for  car- 
rying on  the  several  processes  included  in  block-printing,  in  a  connected, 
regular,  and  continuous  manner,  so  as  to  insure  a  better  and  more  uniform 
result  than  is  obtainable  in  the  ordinary  way.     The  proposed  improve- 


ments will  be  comprehended  on  reference  to  the  accompanying  engraving, 
representing  a  vertical  section  through  two  stages  of  the  buitding  in 
which  the  operations  are  carried  on,  the  details  of  the  apparatus  being 
themselves  in  elevation. 

In  printing  eight  colours,  for  example,  by  this  apparatus,  a  set  of  four 
horizontal  printing  tables,  of  which  two,  a,  are  shown  in  the  engraving, 
are  fitted  up  in  a  line,  at  uniform  distances  asunder,  and  elevated  above 
a  platform,  at  a  suitable  height  for  the  hand-block  printers  to  work  at. 


Each  table  is  fitted  up  with  an  endless  blanket,  b,  passing  over  guide- 
rollers  at  the  two  opposite  edges  of  the  table,  and  thence  descending 
beneath  the  platform  to  a  horizontal  roller,  c,  set  beneath  the  vertical 
centre  line  of  the  table.  The  unprinted  fabric  is  held  on  a  beam,  d,  set 
at  one  end  of  this  line  of  tables;  and  as  the  printing  goes  on,  the  piece  is 
passed  along,  with  a  piece  of  grey  cloth  interposed,  as  in  cylinder  print- 
ing, between  the  blanket  and  the  fabric  to  be  printed,  over  the  first 
printing  table.  A  printer  stands  on  each  side  of  each  table,  each  printer, 
if  necessary,  having  a  different  colour  on  his  hand-block.  These  two 
operators  then  give  their  united  impressions,  in  succession,  to  the  length 
of  cloth  exposed  on  the  table-top.  The  traversing  apparatus  is  then  put 
into  gear,  and  the  printed  portion  of  the  piece  is  thus  carried  forward,  just 
so  far  as  will  bring  a  fresh  length,  for  the  next  repeat,  over  the  printing 
table.  The  driving  gear  is  placed  at  one  end  of  the  machine,  and  a 
horizontal  shaft,  e,  passes  along  below  the  machine,  with  bevil  or 
other  gear,  to  drive  all  the  bottom  blanket  rollers  at  a  regular  uniform 
rate. 

In  this  way  the  fabric  being  printed  is  periodically  traversed  forward 
after  each  impression,  from  the  first  printing  table  to  the  last  of  the 
series,  the  piece,  r,  being  passed  from  one  table  to  the  other,  round 
suitable  adjustable  guide  rollers,  a,  so  that  time  is  allowed  for  drying 
between  the  individual  impressions.  The  operation  thus  goes  on  con- 
tinuously, an  attendant  having  the  means  of  starting  and  stopping  the 
traverse  apparatus  at  the  required  intervals  ;  and  when  the  piece  is  fairly 
stretched  over  the  entire  set  of  tables,  all  the  separate  impressions  go  on 
simultaneously,  whilst  at  each  shift  a  fresh  surface  of  the  endless  blanket 
and  grey  cloth  is  presented  to  the  printing  action.  Hence,  by  carrying 
the  endless  blanket  to  a  considerable  depth  below  the  printing  tables, 
time  is  allowed  for  the  drying  of  the  blanket  before  the  same  surface  is 
again  brought  into  operation.  By  driving  all  the  blanket  rollers  and 
blankets  which  carry  the  piece  forward  with  them,  by  one  continuous 
shaft  and  .suitable  gearing,  the  piece  is  carried  through  the  machine 
without  being  unequally  stretched ;  and  as  each  part  of  the  piece  is  thus 
made  to  traverse  exactly  the  same  distance  during  any  given  movement, 
great  facilities  are  supplied  for  keeping  perfect  register  in  printing. 

The  colour  boxes  and  block  stands  are  arranged  in  a  particular  manner, 
so  as  to  be  as  convenient  as  possible  to  the  block-printer,  and  avoiding 
the  interference  of  the  several  operators  with  each  other-.  Two  printers 
operate  at  each  table,  and  on  the  right  hand  of  each  operator,  and  ad- 
joining the  impression  table,  is  a  colour  box,  h,  the  colour  in  which  is 
kept  in  a  proper  condition  by  a  boy  stationed  outside  of  it.  Adjoining 
the  colour  boxes,  n,  on  the  operators'  right  hands,  are  the  block  stands,  r, 
consisting  of  a  slight  wooden  frame,  fitted  with  shelves,  for  the  reception 
of  the  blocks.  These  block  stands  are  set  at  an  angle,  for  the  sake  of 
convenience.  In  printing,  each  operator,  turning  round  to  the  right, 
takes  a  block  from  the  stand,  dips  it  into  the  colour  box,  and  then 
applies  it  to  the  fabric.  He  then  returns  the  block  to  the  stand,  and, 
taking  up  another,  he  repeats  the  process;  and  so  on,  until  his  portion  of 
the  pattern  is  imprinted  on  the  cloth  before  him.  And  as  his  movements 
are  performed  in  the  direction  of  a  convenient  curve,  or  sweep,  between 
the  block  stand  and  the  impression  table,  he  can  attain  greater  speed 
and  accuracy  than  where  no  such  method  is  followed. 

It  is  obvious  that  cylindrical  or  curved  surfaces,  either  in  intaglio  or 
relievo,  may  be  used  instead  of  flat  blocks  or  printing  surfaces.  And  the 
continuous  system  of  gearing  affords  special  facilities  for  "  blotching," 
the  blotching  cylinder  being  set  at  the  end  of  the  apparatus,  and  driven 
round  at  a  regular  rate,  to  give  uniformity  of  effect. 


PRINTING  SURFACES. 

J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  April  1,  1854. 

This  American  invention  relates  to  the  application  of  caoutchouc — 
either  more  or  less  hardened  and  combined  or  not  with  other  matters,  or 
of  gutta  percha  when  hardened  in  a  similar  way —  to  the  manufacture  of 
printing  rollers  or  cylinders,  such  rollers  or  cylinders  being  afterwards 
engraved,  either  in  intaglio  or  relievo.  In  printing  fabrics  by  the  ordi- 
nary system,  the  copper  rollers  employed  are  found  to  be  easily  affected 
by  the  chemical  action  of  the  mordants,  colours,  and  other  matters  em- 
ployed by  printers  ;  and  in  printing,  great  expense  is  occasioned  by  the 
large  outlay  necessary  for  the  production  of  the  engraved  metallic  rol- 
lers, which  are  not  only  very  costly,  but  also,  from  the  reason  above- 
named,  are  far  from  being  durable.  These  objections  and  disadvantages 
are  obviated  by  the  present  invention,  in  the  practical  application  of 
which  a  cylinder  of  wood,  or  metal,  is  covered  with  a  coating  of  prepared 
caoutchouc,  in  a  soft  state,  and  is  then  submitted  to  a  high  degree  of  heat, 
according  to  the  process  described  by  Charles  Goodyear,  in  his  several 
patents  for  the  manufacture  of  a  hard  material  from  caoutchouc.    These 
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cylinders  having  been  tlms  hardened,  are  engraved  in  the  same  manner 
as  ordinary  copper  printing  cylinders  or  rollers,  either  in  intaglio  or 
relievo.  Such  printing  surfaces  are  produced  with  facility  and  economy, 
whilst  their  printing  action  is  sharp  and  effective,  and  not  subject  to 
injury  from  the  action  of  the  acids,  alkalies,  and  other  agents  used  by 
printers.  As  the  coating  of  caoutchouc  contains  a  very  large  amount  of 
acid,  the  operation  of  printing  may  be  effected  with  acid  as  a  direct  print- 
ing medium ;  and,  for  example,  a  white  figure  may  thus  be  printed  direct 
upon  an  olive  or  other  coloured  ground ;  by  which  means  great  economy 
is  effected  in  the  process  of  printing,  in  a  manner  not  attainable  by  the 
use  of  copper  cylinders. 


WINCH  PILE  DRIVERS. 
John  Bower,  C.E.,  Dublin. — Patent  dated  Feb.  3,  1853. 
The  object  of  Mr.  Bower's  invention  is  to  effect  economy  in  working 

Fig.  1.  Fiff.  2. 


pile  engines,  by  main- 
taining the  working  bar- 
rel in  con  tinuous  rotatory 
motion  in  one  direction, 
instead  of  reversing  the 
barrel,  or  stopping  it,  at 
the  intervals  of  the  ram's 
falls.  Fig.  1  is  a  side 
elevation  of  such  a  pile 
driver,  and  fig.  2  is  a 
back  view  corresponding, 
but  at  right  angles  to 
fig.  1.  Fig.  3  is  an  en- 
larged sketch  of  the  ram 
and  its  shears.  The  ac- 
tion is  communicated 
through   the   agency    of 


Fig.  3. 


the  capstan,  a,  the  tackle  of  which  is  attached  both  at  the  upper  and 
lower  part  of  the  main  vertical  framing,  in  such  manner  as  to  preserve 
the  proper  uniformity  of  tension   during   working.     The   ram,  b,  has 

attached  to  it  a  pair  of  spring  jaws, 
through  which  the  endless  tackle  or 
hauling-chain  is  passed.  On  the  chain 
are  stops,  for  the  purpose  of  catching 
upon  the  jaws  to  carry  the  ram  up- 
wards, until  it  is  brought  into  contact 
with  a  wedge-shaped  trigger,  c,  adjust- 
able in  the  framework.  As  the  ram 
rises,  the  lower  wedge  end  of  the  trigger 
enters  a  cavity  in  the  top  of  the  ram; 
and  in  doing  this,  it  passes  between  the 
arms  of  the  jaws,  so  as  to  open  them, 
and  thus  release  the  chain.  On  the 
disengagement  of  the  ram,  the  spring 
action  of  the  jaws  closes  the  nipping 
parts  again,  in  readiness  for  the  lift  of 
the  succeeding  stop  on  the  chain.  This 
is  a  very  simple  and  effective  arrange- 
ment for  obtaining  a  constant  action  of 
the  ram. 


KEVIEWS  OF  NEW  BOOKS. 


The  Smoke  Question  Simplified. 
London : 


By  T.  Symes  Prideanx,  Esq. 
John  Weale. 


?p.  36. 
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put  it  forth  as  his  conviction,  that  the  economical  combustion  of  smoke 
can  only  be  obtained  where  intermittent  coaling  is  practised,  by  varying 
the  supply  of  air.  When  fresh  coal  is  added  to  the  fire,  a  greatly  in- 
creased amount  of  air  is  necessary  to  produce  the  thorough  combination 
and  combustion  of  the  rapidly  evolved  gases;  but  the  requirements  of 
the  furnace  gradually  decrease,  and  to  avoid  loss  by  an  over-supply  of  air, 
this  supply  must  be  gradually  diminished  in  a  similar  manner.  Mr. 
Prideaux  has  devised  an  apparatus  to  suit  this  view  of  the  case,  and  we 
extract  his  description  of  it. 

Fig.  1  of  the  engravings  is  a  front  elevation  of  the  valve,  as  fixed  in  a 
furnace  door;  fig.  2  is  a  horizontal  section,  and  fig.  3  is  a  transverse  ver- 
tical section  of  the  v.:lve,  fig.  4  being  a  vertical  section  of  the  cylinder. 

"  This  invention  consists  of  an  apparatus  to  be  affixed  to  the  fire-do<>rs  of  furnaces,  with 
the  view  of  regulating  the  admission  of  air,  in  order  to  improve  Hie  combustion  (and 
thereby  economise  fuel 

and     prevent     smoke),  Fig.  1. 

and,  at  the  same  time, 
stopping  the  radiation 
of  heat  outwards. 

"  All  that  is  necessary 
for  its  application,  is  id 
remove  the  centre  por- 
tion of  the  fire-door  (or, 
what  is  generally  more 
feasible,  cast  a  door  con- 
sisting merely  of  a 
frame),  insert  the  appa- 
ratus in  the  aperture 
thus  formed— which  it 
should  exactly  fit— and 
screw  it  fast. 

"The  front  of  the  ap- 
paratus (which  thus 
constitutes  the  panel  of 
the  furnace  door)  con- 
sists of  a  series  of  shut- 
ters, b,  turning  on  spin- 
dles, c.  so  as  to  he  ca- 
pable of  openingand  shutting  like  Venetian  blinds.  Behind  these  moveable  valves  or 
shutters  is  a  series  of  parallel  plates,  /,  fixed  at  a  slight  angle,  and  then  a  second  series, 
m,  firmed  at  an  opposite  angle,  and  then  a  third  and  wider  series  of  parallel  plates,  o,  which 
do  not  incline,  with  air-spaces,  n,  p,  between  each  series. 

"By  means  of  the  slight 
inclination  in  opposite  di- 
ructions  given  co  the  tir.it 
and  second  series  of  i  lates, 
I,  m,  the  direct  radiation 
of  heat  from  the  fire  out 
wards  is  prevented,  al 
though  the  air  has  frie 
ingress;  and  the  inclina- 
tion being  at  an  angle  to 
the  axis  of  the  line  nf 
draught,  has  the  further 
effect  of  CftufiiTiK  the  cur- 
rent of  air  slightly  to  im- 
pinge upon  the  surface  of  'Q/" 
the  plates  in  its  passage,  V-^ 
by  which  means  the  heat 
is  more  effectually  ex- 
tracted. 

"So  perfectly  does  the 
above      arrangement     of  ■ 

plates  and  airspaces  fulfil  the  object  for  which  it  was  planned— viz.,  that  of  isolating  the 
heat  radiated  against  the  inner  surface  of  the  fire-door,  so  as  to  confine  it  in  the  interior, 
and  prevent  its  passage  outwards,  and  thus  insure  the  whole  being  transferred  to  the 
entering  current  of  air  during  the  periods  at  which  the  valve  is  open— that  after  the 
shutters    had     been 

Fig.  3. 


Fig.  4. 
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This  is  the  record  of  a  lecture  delivered  before  the  United  Service  In- 
stitution, Whitehall,  on  the   17th  May  last,  in  which  lecture  the  author 


closed  ten  minutes, 
and  the  innermost 
row  of  plates  had  be- 
come red-hot,  a  ther- 
mometer.with  its  bulb 
in  contact  with  the 
face  of  the  shutters, 
marked  only  64  de- 
grees. 

"  The  gradual  self- 
closing  of  the  shut- 
ters.which  constitutes 
so  important  a  feature 
of  this  invention,  is 
managed  as  follows  : 
—Each  shutter  has 
attached  to  it  an 
arm,  d,  which  at  its 
other  end  is  attached 
by  a  pin-joint  to  the 
bar,  e,  to  which  mo- 
tion is  imparted  by  a 
rod,/,  attached  to  its 
lower  end  by  a  pin- 
joint  to  the  bar,  e,  and  at  its  upper  end  by  a  pin-joint  to  the  lever,  g,  the  gradual  descent 
of  which,  in  any  required  time,  is  effected  by  its  being  connected  with  a  piston,  i,  tra- 
versing a  water  cylinder,  h,  which  piston,  by  means  of  a  suitable  valve,  allows  a  free 
passage  to  the  water  from  above  to  below,  but  resists  its  passage  in  the  opposite  direc- 
tion ;  when  the  water  is  forced  by  the  gravity  of  the  lever,  piston,  and  their  appendages, 
from  below  to  above,  through  the  narrow  channel,  j,  the  size  of  which  at  the  bottom 
is  adjusted  bv  the  screw,  ft,  so  as  to  regnlate  the  time  of  the  passage  of  the  water,  and 
the  consequent  descent  of  the  piston  and  closure  of  the  shutter*,  with  the  greatest 
n^ety.  ,  ,        . 

"  The  first  valve  made  was  tested  from  one  minute  to  twenty  minutes,  and  its  perform- 
ance found  equally  satisfactory  at  all  stages;  whilst  in  practice,  a  range  of  from  four  to 
eight  minutes  is  all  that  is  required. 
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"  The  same  valve  having  been  fixed  in  a  furnace  door  and  adjusted  to  six  minutes, 
after  an  interval  of  eight  weeks,  no  perceptible  variation  could  be  discovered  in  its  time 
of  dosing." 


Nashville  JorRS.iL  of  Medicine  and  Suroery.     November,  1854. 

The  fifth  part  of  the  seventh  volume  of  this  serial,  is  the  first  an- 
nouncement to  us  of  the  existence  of  this  Tennessee  production.  It 
contains  no  fewer  than  78  different  articles,  and  necessarily  involves  a 
very  wide  range  of  subjects.  The  original  papers  are  really  confined  to 
sis,  the  leading  one  being  "On  the  Character  and  Writings  of  Syden- 
ham," by  Dr.  Bowling,  the  editor,  who  thus  introduces  his  discourse: — 

"  Individual  glory  acquired  in  any  pursuit,  becomes  the  common  property  bf  the  class 
most  interested" in  such  pursuit,  directly,  and  indirectly  the  property  of  humanity  gene- 
rally. In  the  overthrow  of  all  dynasties  and  empires,  and  the  establishment  of  new  ones 
upon  their  ruins,  the  leaders  of  revolution  attain  an  elevation  of  which  the  whole  world 
is  cognizant,  because  the  whole  world  is  more  interested  in  government  and  religion, 
which  revolution  involves,  than  in  all  things  else.  The  leaders  in  the  existing  European 
straggle  are  as  well  known  to  the  hind  upon  the  Bosphorus,  as  to  the  crowned  heads  who 
contributed  the  men  and  money  to  this  conflict  of  nations.  In  general  science  or  litera- 
ture, the  leaders  are  known  and  appreciated  by  the  multitude,  for  few  are  so  ignorant  as 
not  to  be  familiar  with  the  names  of  celebrated  writers,  both  ancient  and  modern,  or  with 
those  who  have  made  advances  and  discoveries  in  science  in  which  the  world  is  imme- 
diately interested.  But  cultivators  of  particular  sciences — specialities  in  the  great  re- 
public of  science — like  law,  divinity,  and  medicine,  though  remotely  of  inestimable  value 
to  mankind  in  general, yet,  in  reaching  the  multitude  through  a  class,  the  medium  becomes 
to  them  the  light  which  it  ouly  transmits,  while  the  source  is  uncared  for  and  unknown. 
It  becomes,  therefore,  on  that  very  account,  the  duty,  and  should  be  no  less  the  happiness, 
of  every  member  of  a  class  upon  which  an  individual  has  conferred  great  and  lasting 
benefits,  to  pronounce  his  eulogy  upon  all  fitting  occasions.  For  any  class  is  but  an  ele- 
ment of  human  society,  the  aggregate  making  the  sum  total,  and  whoever  confers  glory 
upon  his  class  necessarily  confers  it  upon  mankind  in  general,  and  is  a  benefactor  of  his 
race,  though  he  may  be  only  kuown  to  his  order." 

This  view — given  us  by  way  of  introducing  a  physician  of  two  cen- 
turies back — expresses  much  that  is  true  in  reference  to  all  heroes  of  the 
exact  sciences — for  they  are  a  band  whose  workings  are  indeed  felt,  but 
who  are  themselves  virtually  unseen.  From  the  minor  articles  of  the 
part,  we  pick  up  a  method  of  securing  uniformity  in  dropping  liquids 
from  phials.  It  is  the  receipt  of  Mr.  Coale,  who  says  that,  unless  the  lip 
projects  very  much,  the  liquid  is  apt  to  run  back  on  the  neck,  and  remain 
attached,  until  several  drops  are  accumulated.  Greasing  the  neck — not 
the  lip — of  the  phial,  prevents  this,  and  produces  a  clear,  uniform  drop. 

The  work  is  obviously  made  up  of  matter  which,  in  its  general  char- 
acter, is  beyond  the  scope  of  our  reviewing  columns;  but  in  what  we 
have  said,  we  have  perhaps  giveu  it  a  sufficiently  fair  introduction. 


The  Scottish  AaFJCELTnitiST's  Almanac  and  Year  Eook  of  Progress, 
foe  1855.  By  John  Lockhart  Morton,  9  Pitt  Street,  Edinburgh. 
Pp.  134. 

This  book  is  one  of  the  necessities  of  the  farmer.  It  contains  very 
much  more  than  the  average  amount  of  information,  which  even  the  most 
experienced  "reader  can  glean  from  volumes  of  far  larger  pretensions. 
The  pure,  tabulated  almanac  portion,  unlike  the  dry  details  usually  met 
with  in  reference  volumes,  is  here  prepared  with  close  attention  to  those 
matters  which  are  more  or  less  connected  with  agricultural  affairs.  Each 
page,  in  addition  to  the  ordinary-daily  references,  contains  a  tabulated 
statement  of  the  "  mean  temperature''  of  the  month — the  average  prices 
of  grain  and  butcher's  meat — and  some  use'ul  general  notes.  Blank 
leaves  are  interpolated  for  casual  memoranda,  and  the  value  of  this  section 
is  still  further  enhanced  by  corresponding  sheets  for  "  farm  sales  and 
engagements — literary  notes  on  the  month — the  calendar — agricultural 
intelligence,"  and  a  section  of  varieties  of  a  lighter  cast,  as  a  relief  to 
what  must  be  monotonous  in  the  volume.  The  remainder  of  the  work 
consists  of  a  mass  of  pithy  matter,  of  that  miscellaneous  nature  which  the 
varied  avocations  of  the  farmer  require. 

The  English  farmer's  library  is  as  yet  untenanted  by  any  such  small 
but  goodly  volume  as  this. 


Wage3  Cai.ctxator  :  being  Tables  for  Calculating  Workmen's  Wages. 
By  A.  M.  Cameron,  Musselburgh.  Pp.  145.  Edinburgh:  Johnston 
and  Hunter.    1845. 

Mr.  Cameron's  book  shows,  in  the  sharpest  and  clearest  type,  how  to  settle 
wages  at  from  2s.  to  £2.  2s.  per  week,  at  ten  working  hours  for  each  day, 
for  any  number  of  hours  from  one  to  two  hundred  and  fifty,  embracing 
twenty-five  working  days.  Hitherto,  as  the  author  contends,  we  have 
had  no  work  of  this  kind  on  a  scale  extensive  enough  to  meet  the  case 
of  manufactories  where  more  than  a  week  elapses  between  the  pay-days, 
and  where  there  is  a  great  variety  in  the  rates,  as  necessarily  arises  in 
work3  employing  men,  boys,  and  girls.  Besides  this,  he  satisfactorily 
argues  that  the  workmen  themselves  ought  to  be  in  possession  of  a  tabu- 
lar guide  to  show  them  what  they  have  to  receive. 


The  present  work  is  founded  on  the  supposition,  that  ten  hours  are 
taken  as  a  working  day,  and  the  hours  run  from  one  to  two  hundred  and 
fifty,  or  ten  hours  more  than  four  weeks,  so  as  to  answer  for  manufac- 
turers or  contractors  who  pay  only  once  a  month.  Calculated  to  the 
nearest  farthing,  and  beginning  at  2s.  a  week,  the  tables  rise  in  grada- 
tions of  3d.  a  week  to  8s. ;  and  then  by  Gd.  a  week  to  £1 ;  thence  ad- 
vancing by  Is.  a  week  to  £'2.  2s.  The  volume  is  neat,  substantial,  and 
well  arranged. 


Is  PursicAL  Science  the  Handmaid  or  the  Enemy  op  the  Christian 
Revelation?  By  the  Rev.  J.  A.  Stotbert.  Pp.  76.  Edinburgh: 
Marsh  &  Beattie.    1854. 

A  critical  examination  of  this  little  book  would  lead  us  into  those 
depths  of  discussion  which  are,  for  many  reasons,  unfitted  for  the.  pages 
of  a  journal  devoted  to  the  consideration  of  mechanism  and  the  exact 
sciences.  The  text  from  which  the  author's  discourse  is  elaborated  is  the 
noble  epitaph  in  Bristol  Cathedral,  which  Southey  has  contributed  for 
the  perpetuation  of  the  memory  of  he  who  wrote  the  Analogy  of  Natural 
and  Revealed  Religion — telling  us  that  "others  had  established  the  his- 
torical and  prophetical  grounds  of  the  Christian  religion,  and  that  sure 
testimony  of  its  truth  which  is  found  in  its  perfect  adaptation  to  the  heart 
of  man.  It  was  reserved  for  him  to  develop  its  analogy  to  the  constitu- 
tion and  course  of  nature,  and  laying  his  strong  foundations  in  the  depth 
of  that  great  argument,  there  to  construct  another  and  irrefragable  proof; 
thus  rendering  philosophy  subservient  to  faith,  finding  in  outward  and 
visible  things  the  type  and  evidence  of  those  within  the  veil."  To  say 
that  the  author's  views  are  enforced  in  emphatic  and  eloquent  language 
will  convey  nothing  of  his  meaning,  or  of  the  value  of  his  pages,  beyond 
the  indication  to  those  whose  tastes  lead  them  this  way,  that  here  they 
will  find  a  clear  and  impassioned  elucidation  of  their  subject. 


Elements  of  Linear  Drawing   and   Practical    Geometry.      Second 
Edition.     Pp.  27.     Printed  for  the  London  Parquetry. 

This  little  brochure  is  illustrated  by  eighty-three  woodcuts,  and  is 
intended  to  accompany  a  set  of  forty  geometrical  models  for  the  use  of 
schools  and  for  self-instruction.  It  comprehends  a  series  of  illustrated 
explanations  and  clear  definitions  of  geometrical  terms,  as  well  as  a  few 
of  the  simpler  geometrical  processes — a  very  useful  book  of  reference  for 
beginners.  The  illustrations  are  in  white  lines  on  a  black  ground,  a 
mode  adopted  for  the  sake  of  cheapness,  but  considerably  detracting 
from  the  appearance  of  the  book.  We  are  sorry  to  observe  one  or  two 
typographical  errors,  the  presence  of  which  betrays  hasty  treatment. 


COEEESPONDENCE. 


FLOATING  WAR  BOMB. 

As  you  were  good  enough  to  publish  my  apparatus  for  "  Deep  Sea 
Sounding"  in  April  last,  I  have  taken  the  liberty  of  begging  a  similar 
favour  on  behalf  of  my  "  Floating  War  Bomb." 

Some  years  ago,  I  discovered  a  cheap  and  simple  mode  of  propelling 
small  vessels — models,  for  instance — along  the  surface  of  water,  without 
the  use  either  of  paddle-wheels,  a  screw-propeller,  or  a  steam-engine. 
None  of  these  agents  were  required,  and  yet  the  little  experimental  vessel 
moved  along  with  pretty  fair  speed.  Now,  since  the  commencement  of 
the  war,  I  have  again  thought  over  the  matter,  and  have  concluded  that 
the  plan  might  be  of  use  in  the  destruction  of  forts  and  ships,  even  at  a 
considerable  distance. 

Let  us  first  consider  what  quantity  of  gunpowder  would  be  required 
for  destroying  or  silencing  Fort  Constantine.  This,  I  take  it,  would  be 
from  20  to  50  tons,  which,  when  exploded  against  the  fort,  would  cer- 
tainly shake  it  down  to  its  foundations,  or  at  least  clear  away  all  the 
upper  works,  and  sweep  off  men,  guns,  and  battlements.  My  plan,  then, 
is  this : — I  first  make  an  iron  vessel  or  case,  large  enough  to  hold  the 
necessary  quantity  of  gunpowder.  This  vessel  is  built,  say  of  inch 
wruught-iron  plates,  riveted  together,  as  in  a  steam-boiler,  the  shape 
being  that  of  a  "  tubby  "  cigar,  and  carrying  a  keel,  as  also  three  long 
triggers  in  front.  When  this  case  is  duly  loaded,  and  provided  with  my 
propulsive  agent,  it  may  be  started  off,  and  guided  in  the  direction  of  the 
threatened  fort  by  two  lines.  The  moment  the  triggers  are  forced  against 
the  fort,  this  great  shell  explodes,  throwing  the  fragments  of  the  iron  in 
all  directions.  With  such  a  plan,  I  could  stand  at  the  eastern  end  of  the 
Serpentine,  and  destroy  the  bridge  far  away  to  the  westward. 
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In  my  sketch,  a  are  the  long  triggers,  and  b is  the  floating  shell,  whilst 
c  are  the  guide  -lines.  Red  and  blue  lights  are  disposed  at  d,  to  be  used  in 
nocturnal  expeditions,  red  and  white  being  adopted  in  the  daytime.     The 


guide-lines  would  be  serviceable  only  for  distances  of  a  quarter  or  half  a 
mile.  But  I  believe  that  the  floats  could  be  started  off  at  two  or  three  miles' 
distance,  without  guide-lines,  and  yet  be  pretty  successful.  For,  when  we 
remember  the  number  of  forts  at  Cronstadt  and  Sebastopol,  and  the  long 
range  of  shore  which  they  cover,  the  float  would  certainly  fall  in  with 
some  of  them,  and  effect  vast  damage,  more  particularly  if  it  got  into  the 
harbour  amongst  the  shipping.  Such  a  floating  shell,  I  consider,  would 
be  very  useful  for  night  attacks,  as  the  enemy  would  have  little  chance 
of  detecting  its  approach. 

To  secure  the  practicability  of  the  system  of  guiding,  I  have  introduced 
two  lights,  one  high  up  in  front,  the  other  behind  and  lower  down,  using 
different  colours,  so  that  it  is  easy  to  take  a  sight  over  the  two  lights  to 
the  object  to  be  struck. 

These  shells  would  have  been  of  some  use  to  Sir  Charles  Napier  when 
he  was  near  Cronstadt,  for  destroying  the  round  towers,  which  are 
surrounded  by  water,  and  present  so  formidable  an  aspect.  I  fancy,  also, 
th.it  they  would  be  serviceable  in  destroying  the  upper  works  of  the  ships 
sunk  at  the  mouth  of  the  Sebastopol  harbour,  whilst  no  biidge  of  boats 
could  stand  against  their  power,  Each  must  carry  a  private  fuse  to 
insure  explosion. 

C.  H.  Woods. 

London,  Dec.  1G,  1854. 


PROCEEDINGS   OF    SCIENTIFIC  SOCIETIES. 


MEETING  OF  THE  BRITISH  ASSOCIATION  AT  LIVERPOOL. 
Skctios  D. 

Tuesday,  Sept.  26. 

11  On  some  Materials  for  Making  Paper,"  by  Mr.  T.  C.  Archer.-— In  this  paper, 
the  capability  of  being  made  into  paper,  of  various  Indian  and  South  American 
Plants,  was  noticed,  particularly  a  plant,  a  native  of  Brazil,  thought  to  be  allied  to 
the  Lace-bark  tree.  Dr.  Lankester  remarked  that  it  might  be  true  that  these 
fibrous  materials  could  be  converted  into  paper;  but  the  point  to  be  decided  was, 
•whether  the  material  could  be  got  in  such  quantities  and  at  such  a  price  as  to 
make  as  cheap  a  paper,  or  a  cheaper  paper,  than  was  manufactured  now. 

"  On  the  Influence  of  Literary  and  Scientific  Pursuits  on  Health,"  by  Dr.  Fowler. 

"On  the  Fauna  of  Liverpool,"  by  Mr.  Byerly. 

11  On  some  New  Mosses  and  on  recent  Additions  to  the  Muscology  of  Liverpool," 
by  Mr.  Mavratt, 

"  On  the  Restoration  of  Lamites  glgax  from  the  Lower  Sandstone  and  Shale  of 
the  Yorkshire  Coast,"  by  Professor  Williamson. 

"  On  the  Occurrence  in  Coal  of  Peculiar  Vegetable  Organisms  resembling  the 
Sporanzia  of  Lycopodinm,"  by  Professor  Balfour. 

"On  the  Stipular  Glands  of  Rnbiaceic,"  by  Mr.  G.  Lawson. 

"  On  the  Application  of  Photography  to  the  Delineation  of  Microscopic  Objects," 
by  Mr.  F.  Wenham. 

11  Report  of  the  Committee  on  the  Registration  of  Periodic  Phenomena  in  Plants 
and  Animals,"  by  Dr.  Lankester. 

Section  C. — Geology. 
TncRSDAY,  September  21, 

In  this  section  the  following  papers  were  read: — ■ 

"  On  the  Structure  of  Lunar  Volcanic  Craters,"  by  Mr.  James  Nasmyth. 

"  On  the  Probable  Former  Existence  of  Palaeozoic  Glaciers,"  by  Professor 
Ramsay. 

"On  the  Thickness  of  the  Ice  of  the  Ancient  Glaciers  of  North  "Wales,  and 
other  Points  bearing  on  the  Glaciation  of  the  Country,"  by  Professor  Ramsay. 

Mr.  J.  P..  Jukes  exhibited  the  One-inch  Map  of  the  Northern  Part  of  the  County 
of  Wicklow,  coloured  geologically. 

"  On  the  Anthracite  Deposits  and  the  Vegetable  Remains  occurring  in  the 
Lower  Silurians  of  the  South  of  Scotland,"  by  Professor  Harkness. 


Friday,  Sept.  22. 

"  On  the  Foliation  of  some  Metamorphic  Rocks  in  Scotland,"  by  Professor  E. 
Forbes. — It  was  of  great  importance  to  geologists  to  distinguish  between  lamina- 
tion, cleavage,  and  foliation:  the  first  resulted  from  original  planes  of  deposition; 
the  second  was  a  superinduced  structure,  dividing  rocks  into  laminae  of  similar  con- 
stitution, not  coincident  with  the  lines  of  bedding ;  thirdly,  foliation  was  the  divi- 
sion of  a  rock  into  lamina;  of  different  mineral  condition.  Cleavage  had  been 
attributed,  by  Professor  Sedgwick,  its  first  definer,  to  electrical  action;  by  Mr. 
Sorby,  to  a  mechanical  force;  and  by  Mr.  D.  Sharpe,  to  mechanical  and  chemical 
influence.  The  foliation  of  mica  slate,  or  separation  of  its  mineral  constituents 
into  distinct  layers,  had  been  sometimes  attributed  to  metamorphic  action  on  layers 
of  different  constitution  ;  Mr.  Darwin  had  considered  it  identical  with  cleavage,  and 
due  to  the  same  cause — the  one  passing  into  the  other:  the  same  view  has  been 
maintained  by  Mr.  Sharpe.  Professor  Forbes  agreed  with  those  who  considered  it 
a  superinduced  structure  quite  distinct  from  cleavage  or  lamination.  The  author 
then  referred  to  examples  of  foliated  structure.  In  a  roadside  quarry  at  Crianlarich, 
near  the  head  of  Lochlomond,  where  the  metamorphiclimestone  is  not  distorted,  and 
exhibits  distinct  lines  of  bedding,  of  a  pale  blue  colour,  caused  by  the  presence 
of  iron ;  also  lines  of  different  mineral  matter,  the  lamina?  frequently  curved  round 
nuclei;  and  dark  lines  of  crystals  of  calcareous  spar,  produced  perhaps  by  the  me- 
tamorphism  of  bands  of  fossils.  In  the  upper  part  of  the  quarry  the  limestone 
becomes  foliated  with  mica;  the  foliation  being  at  first  parallel  with  the  bedding, 
then  becomes  wavy  and  contorted,  is  affected  by  small  faults,  and  contains  nuclei 
of  calcareous  spar,  and  at  length  passes  into  a  mica  slate.  At  Ben  Os,  there  is  a 
calciferous  band  m  the  mica  slate,  which,  having  the  same  strike  with  the  Crian- 
larich beds,  may  eventually  prove  a  guide  in  unravelling  the  structure  of  the  country. 
Two  miles  from  Inver;irnon  there  is  a  bed  of  porphyritic  trap  in  mica  slate,  and  the 
foliation  on  the  sides  of  the  trap  is  conformable.  Four  miles  from  Inverarnon,  in  a 
quarry  of  trap,  which  sends  large  and  small  veins  into  the  mica  slate,  there  is  evidence 
of  a  second  foliation  having  taken  place,  following  the  small  veins  of  trap.  Near 
Tarbert,  the  mica  slate  is  foliated  and  contorted  ;  and  a  bed  of  calcareous  grit  cuts 
through  it,  without  disturbing  the  relations  of  the  curve  and  laminae.  In  a  slate 
quarry  at  Luss,  the  foliation  accords  in  the  main  with  the  cleavage,  as  observed  by 
Mr.  Sharpe,  in  the  corresponding  district ;  but  whilst  the  foliation  curves  round  the 
nuclei  of  quartz,  the  cleavage  abuts  against  them.  Foliation  has  also  been  noticed 
in  the  baked  rocks  of  Salisbury  Crags.  Professor  Forbes  concluded — 1,  that  folia- 
tion was  a  superinduced  structure  ;  2,  that  it  was  distinct  from  cleavage ;  3,  that 
it  was  not  of  mechanical  origin,  but  a  chemical  phenomenon  ;  4,  that  it  was,  per- 
haps, induced  by  more  than  one  agency. 

Sir  C.  Lyell  remarked  that  the  Plutonic  action,  which  had  changed  loose  sand 
into  quartz  rock,  shells  into  marble,  and  clay  into  feldspathic  rocks,  had  often  left 
the  planes  of  stratification  still  visible.  The  unaltered  sedimentary  beds  were  fre- 
quently affected  by  irregularities  as  great  as  those  of  the  altered  rocks,  and  by 
crumplings  which  it  seemed  impossible  to  explain.  If  these  were  rendered  meta- 
morphic, there  would  be  danger  of  attributing  to  chemical  action  peculiarities  which 
existed  whilst  the  beds  were  yet  unaltered. 

"  On  some  of  the  more  Recent  Changes  in  the  Area  of  the  Irish  Sea,"  by  the 
Rev.  J.  G.  Cumming. 

"  On  the  Great  Terrace  of  Erosion  in  Scotland,  and  its  Relative  Date  and  Con- 
nexion with  Glacial  Phenomena,"  by  Mr.  R.  Chambers.  "  Further  Observations  on 
Glacial  Phenomena  in  Scotland  and  the  North  of  England,"  by  Mr.  R.  Chambers. 

"  On  Mineral  Charcoal,"  by  Professor  Harkness. 

"  On  the  Annelid  Tracks  from  the  Representatives  of  the  Millstone  Grits  in  the 
County  of  Clare,"  by  Professor  Harkness. 

Saturday,  Sept.  23, 
"  On  the  Geology  of  India,"  by  Mr.  G.  B.  Greeimugh. — A  long  and  able  report, 
which  was  followed  by  a  paper  by  Prof.  Sedgwick,  "  On  the   Classification  of  the 
Lower  PaUeozoic  Strata." 

Monday,  Sept.  25. 

"  General  Observations  on  the  Paheozoic  Rocks  of  Germany,"  by  Sir  R.  J. 
Murchison, — followed  by  an  animated  discussion. 

Tuesday,  Sept.  2G. 

Prof.  Williamson  exhibited  a  Restoration  of  Lamites  gigas. 

"  Notice  of  Land,  Freshwater,  and  Marine  Shells,  obtained  by  Miss  Bright  of 
Malvern,  from  a  well  100  feet  deep  on  the  Banks  of  the  Avon  at  Birlingbam, 
Worcestershire,"  by  Mr.  P.  Carpenter. 

"  On  the  Structure  and  Texture  of  Stratified  Rocks,  as  a  means  of  Determining 
the  Conditions  under  which  they  are  formed,"  by  Mr.  D.  Page. 

"  On  the  Discovery  of  Microscopic  Shells  in  the  Lower  Silurian  Rocks,"  by 
Prof.  Ehrenberg, —  communicated  by  Mr.  Leonard  Homer. 

Mr.  Peach  exhibited  Specimens  of  Old  Red  Sandstone,  containing  Bitumen  and 
Silicified  Wood,  from  Gallows  Hill,  near  Thurso,  and  others  from  tbe  Dark  Flag- 
stones of  Wick,  Caithness.  Also  examples  of  th-j  Wick  Flagstone,  containing 
layers  of  broken  and  compressed  Shells  of  the  size  of  the  "  Cyclas  "  found  by  Mr. 
Dick  at  Thurso. 

"  On  the  Occurrence  of  a  True  Cretaceous  Formation  in  the  Suuth  of  Africa," 
by  Capt.  Garden  and  Mr.  W.  H.  Baily  of  the  School  of  Mines. 

Mr.  E.  Hull,  of  the  Geological  Survey,  exhibited  a  Section  across  the  Peninsula 
between  the  Estuaries  of  the  Dee  and  the  Mersey,  from  Hilbre  Island  to  Liverpool. 

"  On  the  Submarine  Forest  of  Leasowe,"  by  Mr.  J.  Cunningham. 

"  On  the  Silurian  Anthracite  of  Cavan,"  by  Dr.  Whitty. 
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Mr.  A.  Bryson  exhibited  Specimens  from  the  Slates  of  Peeblesshire,  having 
many  convoluted  markings,  which  he  supposed  to  be  worm  tracks  filled  up  by 
matter  deposited  in  them  slightly  different  from  the  surrounding  matrix. 

"Wednesday,  Sept.  27. 

11  On  the  Crustacean  Impressions  from  the  Trias  of  Dumfriesshire/1  by  Prof. 
Harkness. 

Mr.  J.  Price  invited  attention  to  the  Geology  of  a  little  district  of  Carboni- 
ferous Limestone  at  Llysfaen  and  Penmaen  Rhus,  near  Abergele. 

Mr.  S.  Knipe  exhibited  several  Sections  in  the  neighbourhood  of  Liverpool. 

Mr.  Cbarlesworth  exhibited  and  described  several  New  Vertebrate  Fossils. 

Sir  R.  J.  Murchisoc  exhibited  a  Slab  of  Old  Red  Sandstone,  sent  by  the  Rev. 
T.  T.  Lewis. 

Prof.  Buckman  communicated  a  Notice  of  Two  Elephants'  Tusks  found  in  the 
Stroud  Valley,  Gloucester. 

Prof.  Buckmau  also  sent  an  Account  of  Coal  Deposits  in  West  Virginia. 

Section  B. — Chemical  Science. 
Thursday,  Sept.  21. 

The  papers  read  in  this  section  were  the  following:  — 

"On  a  new  Electrical  Battery,"  by  Mr.  W".  Symons. 

"  On  the  Influence  of  the  Solar  Radiations  on  the  Vital  Powers  of  Plants  grow- 
ing under  different  Atmospheric  Conditions,"  by  Mr.  J.  H.  Gladstone.  In  this 
paper  were  given  the  results  of  many  experiments  relative  to  the  germination  and 
growth  of  plants  under  differently  coloured  glasses. 

"  On  the  Physiological  Properties  of  some  of  the  Compounds  of  the  Organic 
Radicals — Methyl,  Ethyl,  and  Amyl,"  by  Dr.  James  Turnbull. 

*'  On  the  Physiological  Properties  of  Carbazutic  Acid,"  by  Professor  C.  Calvert. 
This  acid  has  been  fonnd  of  use  in  cases  of  intermittent  fevers,  and  it  is  valuable 
as  a  yellow  dye  for  silk. 

"  On  the  Decomposition  of  Magnesian  Limestone  at  Brodsworth,"  by  Mr.  J.  A. 
Davies. 

"  On  the  Artificial  Preparation  of  Sea  Water  for  Marine  Vivaria,"  by  Dr.  G. 
Wilson. 

Friday,  Sept.  22. 

"  On  the  Constitution  of  Meconine  and  Papaverine,  and  their  Relations  to  the 
other  Constituents  of  Opium,"  by  Dr.  Anderson. 

"  On  the  Alkaloids  produced  during  the  destructive  Distillation  of  Animal  Sub- 
stances," by  Dr.  Anderson. 

u  On  the  Hyposulphites  of  the  Organic  Alkalies,"  by  Mr.  H.  How. 

"  On  the  Results  of  Experiments  on  the  Preservation  of  Fresh  Meat,"  by  Mr. 
G.  Hamilton.  Carbonic  oxide  is  capable  of  preserving  meat  placed  in  it  for  some 
weeks.  Meat  placed  in  binoxide  of  nitrogen  was  found  good  at  the  end  of  five 
months,  but  when  roasted  it  h.ida  disagreeable  flavour. 

M  On  the  Preservation  of  Milk,"  by  the  Abbe"  Moigno.  The  process  consists  in 
expelling  the  air  and  gases  from  milk,  by  heating  it  in  tinned  or  glazed  iron  cylinders 
to  a  temperature  of  217°  in  an  atmosphere  of  heated  steam. 

u  On  the  apparently  Mechanical  Action  accompanying  Electric  Transfer,"  by 
Mr.  A.  Crosse. 

u  On  the  Action  of  Gallic  and  Tannic  Acids  on  Iron  and  Alumina  Mordants," 
bv  Professor  Calvert.  The  author's  conclusions  were  these: — 1st.  That  there  can 
be  no  doubt  that  tannic  acid  is  the  matter  in  tanning  substances  which  produces 
black  with  iron  mordants.  2dly.  That  the  reason  of  gallic  acid  producing  no  black 
dye  is,  that  it  reduces  the  peroxide  of  iron  in  the  mordant,  forming  a  colourless  and 
soluble  gallate  of  protoxide  of  iron.  3dly.  That  gallic  acid  has  the  property  of 
dissolving  hydrate  of  alumina,  and  also  of  separating  alumina  mordants  from  the 
cloth  on  which  they  are  fixed.  4thly.  That  the  reason  of  extracts  of  tanning 
matter  losing  their  dyeing  properties  is,  that  the  tannin  is  transformed  into  gallic 
acid.  5thly.  That  gallic  acid  possesses  the  property  of  dissolving  iron,  and  thus 
lays  claim  to  the  character  of  a  true  acid;  whilst  tannin,  not  having  this  action, 
appears  to  me  to  be  in  reality  a  neutral  substance. 

M  On  the  Action  of  Citric,  Tartaric,  and  Oxalic  Acids  on  Cotton  and  Flax 
Fibres  under  the  Influence  of  Dry  Heat  and  Pressure  of  Steam,"  by  Mr.  F.  Crace 
Calvert. 

M  On  the  Production  of  Boracic  Acid  and  Ammonia  by  Volcanic  Action,"  by  Mr. 
R.  Warrington. 

"  On  the  Heating  Effects  of  Secondary  Currents,"  by  Mr.  J.  P.  Gassiot. 

Saturday,  Sept.  23. 

"On  the  Concentration  of  Alcohol  in  Somrnering's  Experiments,"  by  Professor 
Graham. 

"  On  the  Occurrence  and  Chemical  Composition  of  some  Minerals  from  the  South 
of  Norway,"  by  Mr.  D.  Forbes. 

**  On  the  Fluorescence  exhibited  by  certain  Iron  and  Platinum  Salts,"  by  Mr. 
Gladstone, 

'*  On  Collodion  Negatives,"  by  Mr.  G.  R.  Berry.  There  appears  to  have  been 
a  great  difficulty  with  many  operators  in  obtaining  that  requisite  intensity  of  nega- 
tive collodion  proof,  that  shall  by  the  after- printing  yield  satisfactory  positive  paper 
impressions.  Selecting  from  the  formulas  generally  followed,  the  author  of  this 
paper  applied  chloride  of  gold  to  the  negatives  he  desired  to  strengthen,  in  the  pro- 
portion of  one  grain  to  an  ounce  of  water;  and  if  this  did  not  produce  the  desired 
result,  he,  after  washing  away  the  excess  of  chloride,  floated  over  the  proof  a  solu- 
tion of  sulphide  of  ammonium,  varying  in  strength  from  3  to  40  drops  to  1  oz.  of 
water.  By  this  means,  impressions  so  feeble  as  to  be  hardly  visible  by  transmitted 
light  became  capable  of  yielding  satisfactory  results  when  used  for  printing.     One 


difficulty  remained:  the  collodion  film,  at  all  times  tender  while  moist,  becomes  so 
easily  disrupted  from  the  glass  plate  after  the  application  of  any  of  the  strengthen- 
ing processes,  that  the  acquisition  of  a  perfect  negative  was  the  exception  and  not 
the  rule.  This  obstacle  may  be  easily  surmounted  by  allowing  the  photograph  to 
dry  after  being  developed  and  fixed  either  by  cyanide  of  potassium  or  hyposulphite 
of  soda,  and  then  varnishing  in  the  usual  way.  The  photograph  may  then  at  any 
period  of  time  be  safely  strengthened,  by  repeating  the  gold  and  sulphide  of  ammo- 
nium process,  observing  to  use  rectified  spirit  of  wine  instead  of  water  as  the  men- 
struum for  the  gold  and  sulphide.  The  tenacity  of  the  varnish  insures  the  safety 
of  the  collodion  film,  and  another  coat  of  varnish  completes  the  process.  The 
author  found  that,  by  the  use  of  gallic  acid  in  his  silver  bath,  the  time  of  exposure 
was  much  prolonged  in  the  camera,  but  the  developed  pictures  proved  of  extraor- 
dinary intensity,  and  by  this  means  he  has  at  all  times  been  able  to  produce  satis- 
factory negatives,  provided  always  that  the  collodions  employed  be  not  made  sen- 
sitive by  iodide  or  bromide  of  ammonium.  It  is  true  that  a  portion  of  gallate  of 
silver  soon  precipitates,  but  silver  solutions  of  moderate  strength  always  retain  in 
solution  a  portion  of  the  precipitant ;  and  this  fact  has  been  made  use  of  by  the 
author,  Mr.  Thomas,  and  some  others,  by  adding  excess  of  moist  iodide  of  silver 
to  a  new  silver  bath,  to  obviate  the  tendency  it  has  to  dissolve  out  the  film  of  iodide 
of  silver  on  the  collodion  plate.  When  using  a  bromide  as  the  sensitizing  agent, 
bromide  of  calcium  has  been  found  most  effective;  the  nitrate  of  lime  resulting 
from  its  decomposition  in  the  silver  bath  having  no  detrimental  action.  The  for- 
mula is  as  follows  : — Bromide  of  calcium  4  grains;  dissolve  in  spirit  of  wine  2 
drachms ;  add  rectified  ether  6  drachms ;  gun  cotton  quart,  suff.  The  silver  bath 
used  must  be  60  grains  to  the  ounce.  The  bromized  collodion  is  tolerably  rapid, 
and,  unlike  most  others,  improves  by  age,  even  beyond  a  twelvemonth.  The  author 
has  used  the  following  formula  with  a  simple  30  grain  silver  bath,  and  lias  obtained 
in  all  the  varying  conditions  of  light,  whether  of  views  or  portraits,  any  amount  of 
vigour  desired : — The  collodion :  Take  pure  iodide  of  potassium,  any  quantity ;  tri- 
turate this  in  a  glass  mortar  with  spirit  of  wine,  54  overproof,  until  the  spirit  is 
unable  to  dissolve  more  of  the  iodide.  Take  of  this  solution  3  parts;  sulphuric 
ether,  free  from  acid,  5  parts ;  mix  and  dissolve  in  it  gun  cotton,  to  form  a  tough 
and  rather  thick  film.  The  developing  agent  is,  pyrogallic  acid  2  grains,  glacial 
acetic  acid  20  drops,  spirit  of  wine  1  drachm,  water  to  make  up  1  oz. 

"  On  Collodion  Photographs  of  the  Moon's  Surface,"  by  Dr.  Edwards. 

"  On  the  Equivalency  of  Starch  and  Sugar  in  Food,"  by  Mr.  Lawes  and  Dr. 
Gilbert.  It  was  contended  that  the  experiments  established  the  fact,  that  in 
articles  of  food  it  was  the  amounts  they  supplied  of  the  assimilable  non-nitrogenous 
rather  than  those  of  the  nitrogenous  constituents,  which  measured  both  the  amounts 
consumed  by  a  given  weight  of  animal,  within  a  given  time,  and  the  amount  of 
increase  obtained  from  a  given  weight  of  food.  Those  interested  in  the  growth  of 
sugar  had  long  wished  to  obtain  the  introduction  of  the  lower  qualities  of  that 
article  for  feeding  purposes,  duty  free.  The  subject  of  the  remission  of  the  malt- 
tax  for  the  same  object,  had  also  frequently  been  agitated.  According  to  the  re- 
sults of  experiment,  it  appeared  that  absolutely  identical  amounts  of  the  dry  sub- 
stance of  the  starch  and  sugar  which  had  been  tried  against  each  other,  had  been 
both  consumed  by  a  given  weight  of  animal  within  a  given  time,  and  required  to 
yield  a  given  weight  of  increase.  The  identity,  therefore,  in  feeding  value,  which 
had,  from  the  known  chemical  relationship  of  these  two  subtances,  been  hitherto 
assumed,  was  thus  experimentally  illustrated.  If,  therefore,  sugar  had  no  higher 
feeding  value  than  starch,  the  relative  prices,  weight  for  weight,  of  sugar  and  the 
starchy  grains  generally  used  for  feeding  purposes,  but  which  also  supplied  the 
needful  nitrogenous  constituents,  would  afford  an  easy  means  of  estimating  the 
probable  economy  of  the  use  of  the  former.  These  new  results  were  consistent  with 
direct  experiments,  published  by  the  authors  some  time  since,  "  On  the  Compara- 
tive Feeding  Value  of  Malted  arid  Unmalted  Grain."  It  was  true  that  malt  and 
other  saccharine  matters  might  serve,  in  some  degree,  to  give  a  relish  to  the  food, 
and  thus  induce  the  animal  to  consume  more,  which  in  "fattening"  is  always  a 
consideration ;  but  this  incidental  benefit  could  not  counterbalance  much  increased 
cost;  hence,  it  did  not  seem  probable  that  any  extensive  use  of  malt  for  feediug 
purposes  would  be  such  a  boon  as  bad  been  supposed.  It  had  been  shown,  in  a 
former  paper,  that  a  fattening  animal  might  store  up  very  considerably  more  fat 
than  existed  ready  formed  in  its  food;  and  this  produced  fat  was,  doubtless,  in  a 
great  measure,  due  to  the  starchy  and  saccharine  substances,  which  constitute  so 
large  a  proportion  of  the  non-nitrogenous  constituents  of  our  staple  vegetable  foods. 
It  was  these,  too,  which,  in  practice,  served  largely  to  meet  the  requirements  of 
the  respiratory  function,  which  it  had  been  shown,  under  ordinary  circumstances, 
measured  to  such  an  extent  the  amount  of  food  demanded  by  the  animal  system. 

"  On  the  Sewerage  of  Manufacturing  Towns,"  by  Dr.  "Wrightson. 

Monday,  Sept.  25. 

"  On  the  Distribution  of  Iodine  in  the  Mineral,  Vegetable,  and  Animal  Kingdoms," 
by  Dr.  J.  Macadam. 

"  On  the  Presence  of  Lead  in  Hydrochloric  and  Nitric  Acids,"  by  Dr.  J.  Mac- 
adam. 

"  On  a  New  Method  of  Alkalimetry,"  by  Dr.  A.  P.  Price. 

11  On  the  Chemical  Examination  of  some  Alloys  of  Copper  and  Zinc,"  by  Mr. 
D.  Forbes. 

"  On  the  Amounts  of,  and  Methods  of  Estimating  Ammonia  and  Nitric  Acids  in 
Piain  Water,"  by  Dr.  J.  B.  Lawes  and  Dr.  J.  H.  Gilbert. 

"  On  a  Method  of  Analysis  applicable  to  the  Quantitative  Estimation  of  Nitric 
and  Acetic  Acids,  by  Dr.  J.  H.  Gladstone. 

"  On  the  Estimation  of  Iron  by  the  Method  of  Marguerite,  and  some  Notes  on 
the  Preparation  of  the  Standard  Solution  of  Permanganate  of  Potash,"  by  Sir.  E. 
C.  Nicholson  and  Dr.  D.  S.  Price. 
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"  On  a  Stereoscopic  Cosmoramic  Lens,"  designed  by  Mr.  G.  Knight. — This  is 
a  modification  of  the  beautiful  instrument  invented  by  Sir  David  Brewster.  The 
improvement  consists  in  employing,  in  place  of  the  two  small  semi-lenses,  one 
large  one,  which  is  rendered  stereoscopic  by  cutting  an  ordinary  plano-convex  lens 
in  half,  removing  more  or  less  of  the  opposite  outer  diameters,  and  then  transposing 
the  pieces,  so  that  the  original  centre  of  the  lens  becomes  the  two  sides,  and  the 
outer  edges  come  together  in  the  middle.  The  advantages  obtained  by  this 
arrangement  is  an  increased  facility  for  viewing  as  one  the  double  pictures.  Only 
one  adjustment  is  necessary  for  all  sights,  viz.,  increasing  or  diminishing  the  dis- 
tance between  the  lens  and  the  double  picture. 

Tuesday,  Sept.  26. 

"  On  the  Eecutling  of  the  Koh-i-Noor  Diamond,"  by  Prof.  J.  Tcnnant. 

"  On  the  Supposed  Influence  of  the  Hot-Blast  in  Augmenting  the  Quantity  of 
Phosphorus  in  Cast-iron,"  by  Dr.  D.  T.  Price. 

"  Hints  on  the  Management  of  some  Difficult  Subjects  in  the  Application  of 
Photography  to  Science,  ami  on  the  Means  of  Applying  Photography  to  War 
Purposes  in  the  Army  and  Navy,"  by  Mr.  S.  Highley. 

"  On  Photographs  upon  Albuu.en,"  by  M.  Ferriere,— communicated  by  the  Abbe1 
Moigno. 

"  On  the  Cause  of  the  Phenomena  Exhibited  by  the  Geysers  of  Iceland,"  by  Dr. 
Stevenson  Macadam.  _ 

"  On  the  Production  of  Sulphurous  Acid  Gas  from  the  Combustion  of  Coal, 
by  Mr.  Spence. 

"  On  the  Effect  of  Coloured  Media  on  the  Growth  of  Red  Algoj,  by  Mr.  R. 
Warrington. 

Section  A. — Mathematical  and  Physical  Science. 

Thursday,  Sept  21. 

following  papers  were  read  befure  Section  A: — Professor  Powell's  report  on 
inous  Meteors,"  Mr.  Greg's  paper  on  "  Meteorolites  and  Asteroids,"  Dr. 
Vaughan's  communication  from  the  United  States  on  "  Some  Speculative  Points  in 
Meteoric  Astronomy." 

Mr.  Jacob,  Director  of  the  Madras  Observatory,  read  a  paper  on  the  "  British 
Association  Catalogue  of  Stars." 

Professor  Tyndail  exhibited  some  interesting  experiments  to  show  certain  pecu- 
liarities of  the  Magnetic  Field,  and  these  were  followed  by  a  discussion,  in  which 
Dr.  Scoresby,  Dr.  Whewell,  Professor  W.  Thomson,  and  Professor  Faraday  joined. 
Sir  John  Ross,  the  Arctic  explorer,  read  a  paper  on  the  "  Deviation  of  the  Mag- 
netic Needle  peculiar  to  Liverpool."  From  this  paper  we  make  the  following 
extract : — 

"  My  attention  has  for  some  time  back  been  called  to  the  fact  of  ships  sailing 
from  the  port  of  Liverpool,  alter  having  been  swung  in  the  Mersey  to  obtain  the 
amount  of  deviations,  or,  as  it  is  called,  to  have  their  compasses  adjusted,  that  im- 
mediately on  their  proceeding  on  their  voyage  it  was  found  that  the  deviation 
observed  in  the  Mersey  was  incorrect,  and  there  have  been  lamentable  instances  of 
shipwreck  in  consequence.  It  has  occurred  to  me  that  this  untoward  circumstance 
is  very  easily  explained.  The  fact  is,  that  the  Mersey  is  not  a  locality  eligible  for 
ascertaining  the  true  deviation  of  the  magnetic  needle,  the  ships  being  in  a  position 
between  establishments  in  which  large  masses  of  iron  arc  deposited,  which  must 
have  an  influence  on  the  magnetic  needle  during  the  evolution  of  swinging  the 
ship,  while  the  embarkation  of  passengers  with  their  luggage,  or  anything  else  sub- 
sequent to  that  process,  cannot  but  have  the  effect  of  producing  a  false  and  dan- 
gerous result  to  the  observations.  But  this  evil  is  not  without  an  effectual  remedy, 
which  is  within  the  power  of  every  captain  of  a  ship  after  he  has  left  the  port  of 
Liverpool,  and  which  will  be  found  in  the  following  proposals  : — It  is  proposed  that 
the  present  method  of  swinging  the  ship  in  the  Mersey  shall  be  continued ;  and, 
in  order  to  obtain  a  verification  or  a  correction  of  results  observed  at  that  time,  it 
is  proposed  to  place  on  the  sandhills  of  Rockland  (near  the  Rock  Lighthouse),  two 
posts  or  beacons,  true  north  and  south  of  each  other,  in  the  positions  best  seen  near 
the  red  buoy  of  the  Rock  Channel,  when  the  ships  passing  will  be  steering  about 
true  west,  or  west-north-west,  by  compass.  When  these  two  objects  can  be  brought 
into  one,  i.  e.,  due  north  of  each  (both  being  south  of  the  ship),  either  a  verifi- 
cation of  the  deviation  that  was  observed  in  the  Mersey,  or  the  amount  of  differ- 
ence to  be  taken  into  consideration  or  account  on  that  particular  point  of  the  com- 
pass, will  be  shown,  from  which  a  calculation  may  be  made  in  approximation  of 
the  other  points ;  and  if,  further  on,  two  other  posts  were  erected  on  the  magnetic 
meridian,  the  ships,  on  passing  them,  when  in  one  with  each  other,  could  observe 
the  exact  amount  of  the  deviation  either  in  the  increase  or  the  diminution  of  the 
variation  on  the  course  of  the  ship,  keeping  in  mind  that  it  will  be  on  the  south 
point  of  the  compass  that  the  observations  will  be  made.  Posts  placed  due  south 
of  Lizard  Lighthouse  would  be  useful,  and  also  on  the  magnetic  meridian.  But 
all  posts  or  beacons  denoting  the  true  north  or  south  bearings,  and  those  further 
off  denoting  the  magnetic  meridian,  should  be  painted  of  different  colours.  The 
former,  that  is,  the  true  or  nearest,  should  be  red ;  while  the  latter,  showing  the 
magnetic  meridian,  shculd  be  chequered.  Great  Ormsbead  and  Holyhead  should 
have  beacons  placed  on  them,  which  would  be  observable  to  ships  both  outward 
and  homeward  bound." 

Professor  E.  Bernard  explained  a  new  Pularometer,  a  new  universal  Photometer, 
and  a  new  Refractometer,  three  optical  instruments  of  his  invention.  Dr.  Whewell 
stated  that  he  was  much  struck  with  the  clear  proof  of  the  fact,  that  the  light  at 
the  several  parts  of  the  solar  spectrum  is  simple,  and  not  compound.     The  notion 


that  the  spectrum  obtained  by  the  prism  is  composed  of  several  superimposed  spectra 
must  consequently  be  abandoned. 

Mr.  J.  J.  Waterston's  paper  on  "  A  Method  of  computing  the  Absolute  VoluineB 
of  the  Molecules  of  Liquids  "  was  read. 

Friday,  Sept.  21. 

The  reading  of  Professor  Powell's  third  report  on  "The  present  State  of  onr 
Knowledge  of  Radiant  Heat,"  was  followed  by  a  discussion,  in  which  Professors 
Thomson,  Stevelly,  and  Stokes,  took  part. 

Professor  Tyndall's  interesting  paper  on  "  Diamagnetie  Force,"  was  followed  by 
one  on  "A  Method  of  Manufacturing  Cylindrical  Lenses,"  by  Professor  Sturm  of 
Vienna,  which  merits  the  attention  of  all  practical  opticians.  He  claims  the  inven- 
tion, not  of  cylindrical  lenses,  but  of  a  means  of  accurately  centering  the  halves  of 
such  lenses,  and  manufacturing  them  with  strict  correctness,  thus  making  them 
available  for  telescopes,  and  even  for  spectacle  glasses.  Drawings  of  the  machine 
by  which  the  lenses  were  ground  were  exhibited. 

Professor  Phillip's  notes  on  "The  Mountain  Ga<sendi,  and  further  Trials  of 
Photographs  of  the  Moon,"  with  communications  from  other  astronomers,  were 
read. 

Mr.  J.  W.  Brett  read  a  paper  on  "  The  Origin  of  the  Submarine  Telegraph,  a:d 
its  Extension  to  India  and  America."  The  author  gave  an  account  of  the  diffi- 
culties encountered  in  establishing  the  first  submarine  telegraph,  which  has  now 
been  successfully  working  for  three  years  between  France  and  England;  and 
stated  that  he  had  established  the  submarine  telegraph  between  England  and  Bel- 
gium with -equal  success,  which  had  been  in  operation  since  the  1st  of  May,  1833. 
He  then  explained  some  of  the  difficulties  he  had  encountered  in  laying  down  the 
two  submarine  lines  in  the  Mediterranean  in  July  lust — especially  in  passing  a 
depth  exceeding,  by  100  fathoms,  what  had  previously  been  ascertained  to  exist  on 
the  route  between  Piedmont  and  Corsica.  The  depths  encountered  between  Eng- 
land and  France,  and  England  and  Belgium,  did  not  exceed  at  their  maximum  30 
fathoms;  whereas  the  submarine  cable  was  laid  down  in  the  Mediterranean  at  a 
depth  of  350  fathoms,  exceeding  about  eight  times  that  of  the  English  Channel. 
It  was  the  general  impression  that  the  submarine  cable  would  part  by  the  great 
strain  it  would  encounter  in  passing  these  great  depths ;  for  which  reasons  he  was 
strongly  advised,  and  more  particularly  by  one  of  the  most  able  and  experienced 
officers  of  the  Sardinian  Government,  who  accompanied  and  aided  the  undertaking, 
to  make  a  devour  of  about  eight  miles  by  the  islands  of  Gorgona  and  Caprija, 
where  the  soundings  were  known  not  to  exceed  lOOfathoms ;  but  the  great  point 
to  be  considered  was,  whether  he  would  not  incur  the  risk  of  a  total  loss  of  the 
cable  by  not  doing  so.  The  prudence  of  these  arguments,  Mr.  Brett  said,  he  fully 
admitted;  but  that  it  was  a  question  he  was  determined  to  solve  at  once — for  as 
this  telegraph  was  not  a  telegraph  to  Corsica,  but  part  of  a  line  to  India,  to  be 
shortly  completed  to  Africa,  where  still  greater  depths  must  be  encountered,  it  was 
necessary  to  test  the  fact.  He  then  explained  the  difficulties  they  encountered  in 
paying  it  out,  when,  after  the  line  had  been  paid  out,  as  he  believes,  along  the  top 
of  a  submarine  mountain  for  some  mile3,  at  a  depth  varying  from  180  to  200 
fathoms,  it  suddenly,  as  he  believes,  came  to  the  edge  of  a  precipice,  making  a  total 
of  350  fathoms  (exceeding  by  about  100  fathoms  any  depth  marked  in  the  various 
charts  on  this  route),  where  it  ran  out  with  frightful  velocity;  and  had  the  cable 
been  less  strong,  the  whole  must,  of  necessity,  have  been  lost;  and  they  were  com- 
pelled, nevertheless,  to  anchor  by  the  electric  cable  all  night,  to  restore  the  injury 
that  had  occurred  ;  but  he  felicitated  himself  upon  the  experience  thus  gained  from 
his  determination  in  taking  the  deepest  route,  as  it  had  led  to  many  valuable  sug- 
gestions necessary  to  successful  operations  in  great  depths;  and  the  able  Com- 
mander, the  Marquis  Ricci,  who  up  to  this  time  had  been  in  doubt  of  its  success, 
then  admitted  that  this  kind  of  cable  contained  such  remarkable  elements  of 
strength  in  its  form  and  combination,  that  he  believed  only  certain  improvements 
to  be  necessary  (on  which  we  had  been  consulting),  to  successfully  lay  it  down 
even  in  the  greater  depths  of  the  Atlantic.  Mr.  Brett,  in  conclusion,  explained 
his  reasons  for  selecting  this  line  to  India  via  Egypt,  in  preference  to  the  line  by 
the  Italian  peninsula,  which  would  ever  be  impeded  by  the  jealousies  and  restric- 
tions of  the  petty  States;  whereas,  to  the  shores  of  Africa,  the  Mediterranean  tele- 
graph passed  through  only  the  States  of  France  and  Sardinia,  who  had  encouraged 
it  by  liberal  guarantees,,  and  admitted  that  all  communications,  in  whatever  lan- 
guage, should  pass  unrestricted  through  their  States.  From  Africa  he  stated  he 
had  two  plans  in  contemplation  for  its  extension  to  Egypt— one,  a  line  dropped  in 
the  Mediterranean  in  the  shallow  line  near  the  coast,  a  id  another  buried  in  the 
sand  along  the  shore — both  of  which  he  was  satisfied  might  be  laid  secure  from 
derangement  of  any  kind.  He  then  referred  to  the  proposed  telegraph  to  America, 
and  of  the  depth  on  the  proposed  line,  as  recently  ascertained  by  Lieut.  Maury  of 
the  United  States,  with  some  estimates  of  the  weight  and  cost;  and  stated  that  a 
return  of  £100  to  £150  per  day  would  give  a  fair  interest  on  the  necessary  capital ; 
that  his  plan  comprised  several  lines  of  communication  ;  and  that  he  entirely  de- 
precated the  idea  of  a  single  line  of  communication,  which  he  believed  could  not  be 
done. 

Saturday,  Sept.  23. 

Dr.  Scoresby  read  a  paper  on  "  The  Loss  of  the  Tayfeuer,  and  the  Changes  in 
the  Action  of  Compasses  in  Iron  Ships,"  and  this  important  subject  was  pursued 
in  Mr.  Towson's  p  iper  on  "  The  Inefficiency  of  the  Aids  of  Science  at  present  in 
connexion  with  the  Compasses  of  Iron  Ships." 

Mr.  Hopkins  gave  an  account  of  some  experiments  on  "  The  Effect  of  Pressure 
on  the  Temperature  of  Fusion  of  different  Substances,"  made  in  conjunction  with 
Mr.  W.  Fairbairn.  The  latter  gentleman  read  a  paper  on  "  Tile  Density  of  various 
Bodies  when  subjected  to  enormous  Compressing  Forces."  In  the  course  of  his 
experiments,  the  results  of  which  were  tabulated,  he  had  applied  pressures  of  80,000 
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lbs,  and  90,000  lbs.  to  the  square  incb,  or  what  would  be  equivalent  to  the  weight 
of  a  column  of  water  33  miles  in  height. 

Mr.  C.  Brooke  read  a  paper  on  "An  easy  Method  of  making  thin  Glass  Cells 
for  mounting  Microscopic  Objects  in  Fluid,"  and  then  came  an  address  in  French 
from  M.  Foucault,  with  reference  to  some  beautiful  experiments,  which  attracted 
very  great  attention,  with  the  Gyroscope.  This  instrument  is  a  massive  ring  of 
brass,  connected  with  a  steel  axis  by  a  thinner  plate  of  the  same  metal,  all  turned 
beautifully  smooth,  and  most  accurately  centered  and  balanced;  in  other  words, 
the  axis  caused  to  pass  accurately  through  the  centre  of  gravity,  and  to  stand  truly 
perpendicular  to  the  plane  of  rotation  of  the  entire  mass.  Oa  this  axis  was  a  small 
but  stoat  pinion,  which  served,  when  the  instrument  was  placed  firmly  on  a  small 
frame,  containing  a  train  of  stout  clockwork,  turned  by  a  handle  like  a  jack,  to 
give  it  an  exceedingly  rapid  rotatory  motion  on  its  axis.  But  to  this  clockwork  frame 
it  could  be  attached  or  detached  from  it  instantly.  This  revolving  mass  was  only 
about  three  inches  wide,  and  four  of  them  were  mounted  in  frames  a  little  differ- 
ently. The  first  was  mounted  in  a  ring,  attached  to  a  hollow  sheath,  which  only 
permitted  the  axle  and  the  pinion  to  appear  on  the  outside,  so  that  it  could  be  laid 
hold  of,  or  grasped  firmly  in  the  hand,  if  the  pinion  were  not  touched,  while  the 
mass  inside  was  rapidly  revolving  without  disturbing  that  motion.  By  this  modi- 
fication of  the  gvroscope,  the  author  afforded  to  the  audience  a  sensible  proof  of 
the  determination  with  which  a  revolving  mass  endeavours  to  maintain  its  own  axis 
of  permanent  stable  rotation,  for,  upon  setting  it  into  rapid  rotatory  motion,  and 
handing  it  round  the  room,  each  person  that  held  it  found  himself  forcibly  resisted 
in  arrv  attempt  to  turn  it  round  either  in  his  fingers,  to  the  right  hand  or  left,  or 
up  or  down,  or  in  his  hands  it  he  swung  it  round  ;  so  that  the  idea  was  irresistibly 
suggested  to  the  mind,  that  there  was  something  living  within,  which  had  a  will  of 
its  own,  and  which  always  opposed  your  will  to  change  its  position.  The  second 
modification  presented  the  mass  suspended  in  a  stout  ring,  which  was  furnished 
with  projecting  axles,  like  the  ring  of  the  gymbal.  These  axles  could  be  placed  in 
a  small  frame  of  wood  bushed  with  brass.  This  small  frame,  when  placed  on  a 
piece  of  smooth  board,  could  be  turned  freely  round  by  turning  the  piece  of  board 
on  which  it  rest  d  as  long  as  the  gyroscope  was  not  revolving,  friction  being  suffi- 
cient to  cause  the  one  to  turn  with  the  other;  but,  when  the  gyroscope  was  set 
rapidlv  revolving,  in  vain  you  attempted  to  turn  the  frame,  by  turning  the  board 
on  which  it  rested,  so  determinately  did  it  endeavour  to  maintain  its  own  plane  of 
rotation,  as  quite  to  overpower  the  friction.  In  the  third  modification  of  the  gyro- 
scope it  was  suspended  in  gymbals,  so  exquisitely  constructed  that  both  the  gyro- 
scope proper  and  the  supporting  gymbals  were  accurately  balanced,  so  as  to  rest 
freely  when  placed  in  any  position  in  relation  to  the  earth.  By  this  the  author 
showed  most  strikingly  the  effect  of  any  attempt  to  communicate  revolving  motion 
round  any  other  axis  to  a  mass  already  revolving,  for,  on  placing  the  gymbals  in  a 
frame  of  wood  while  the  gyroscope  was  not  revolving,  it  remained  quite  steady; 
but,  when  thrown  into  rapidly  revolving  motion,  the  slightest  attempt  to  turn  the 
frame  round  to  the  right  or  to  the  left  was  instantly  followed  by  the  entire  gyro- 
scope turning  round  in  the  gymbals,  so  as  to  bring  its  axis  to  coincide  with  the 
new  axis  you  endeavoured  to  give  it,  with  a  life-like  precision,  and  always  so  as  to 
make  its  own  direction  of  revolution  be  the  same  as  that  of  the  slightest  turn  you 
impart  to  it.  Having  thus  demonstrated  the  necessary  effect  of  combining  one 
rotatory  motion  with  another,  he  then  proceeded  to  demonstrate  palpably  that  the 
earth's  revolving  motion  affected  the  gyroscope  in  precisely  a  similar  way.  Hav- 
ing, by  the  screw  adjustments,  brought  the  gyroscope,  in  gymbals,  to  a  very  exact 
balance,  it  remained  fixed  in  any  position  when  not  revolving.  But,  rapid  rotatory 
motion  ha%*ing  been  communicated  to  the  gyroscope  mass,  as  soon  as  the  gymbal 
supports  are  placed  on  the  stand,  you  see  the  entire  apparatus,  slowly  at  first,  but 
at  length  more  rapidly,  turn  itself  round,  nor  ever  settle  until  the  axis,  on  which 
the  gyroscope  is  revolving,  arranges  itself  parallel  to  the  terrestrial  axis,  in  such  a 
sense  as  to  make  the  direction  of  the  revolving  gyroscope  be  the  same  as  that  of 
the  whole  earth.  He  next  showed  that  the  determination  with  which  it  did  this 
was  sufficient  to  control  the  entire  weight  of  the  instrument,  though  that  amounted 
to  several  pounds,  for,  taking  the  ring  gyroscope,  from  the  side  of  the  ring  of  whieh 
a  small  steel  wire  projected,  ending  in  a  hook,  the  wire  coincided  with  the  pro- 
longation of  the  asis  of  the  gyroscope ;  of  course,  when  not  made  to  revolve,  the 
hook,  if  placed  in  a  little  agate  cup  at  the  top  of  a  stand,  would  permit  the  instru- 
ment, by  its  weight,  to  fall  instantly,  as  soon  as  the  support  of  the  hand  was  taken 
from  it.  But,  upon  imparting  to  it  rapid  rotatory  motion,  it  stood  up  even  beyond 
the  horizontal  position,  so  as  to  bring  its  axis  of  rotation  nearly  to  the  same  incli- 
nation to  the  honzon  as  the  axis  of  the  earth,  while  the  whole  acquired  a  slow  ro- 
tatory motion  round  the  point  of  the  hook  ;  and  so  steady  was  its  equilibrium 
while  moving  thus,  that  a  string  being  passed  under  the  hook,  and  both  ends 
brought  together  in  the  hand,  the  whole  may  be  lifted  by  the  cord  off  the  stand, 
and  carried  revolving  steadily  about  the  room.  Next,  to  show  the  motion  of  the 
earth  sensibly,  he  placed  the  gymbal  gyroscope  suspended  freely  by  a  fine  silk  fibre 
in  a  stand  with  the  lower  steel  point  of  its  support  resting  in  an  agate  cup  ;  a  long 
light  pointer  projecting  from  the  ring  carried  a  pointed  card,  which  pa-sed  ever  a 
graduated  carl  arch  of  a  circle  placed  concentrically  with  the  gyroscope;  upon 
imparting  rapid  rotatory  motion  to  the  gyroscope,  the  index  was  seen  as  the  earth 
moved  to  p.jint  out  the  relative  motion  of  the  plane  of  rotation  exactly  in  the  same 
way  ;  the  law  of  the  motion  beiug  also  the  same  as  that  of  the  well-known  pen- 
dulum experiment.  Lastly,  he  set  the  ring  gyroscope  in  motion,  and  by  placing  a 
small  pointed  piece  of  brass  at  the  end  of  the  axle  on  the  ring,  the  instrument 
went  immediately  through  all  the  evolutions  of  a  boy's  top  on  the  floor,  humming 
meanwhile  loudly  ala  \. 

"W.  C  F.  Vailey  read  a  paper  on  "  Improvements  in  Submarine  and  Subter- 
ranean Telegraph  Communication?,"  and  this  was  followed  by  one  on  "  Magneto- 
Electricity  and  Subterranean  "Wires,"  by  Mr.  E.  B.  Bright. 

Km  fa — Vol.  VII 


Monday,  Sept.  23. 

"  A  Graphic  Method  of  Correcting  the  Deviations  of  a  Ship's  Compass,"  by  Mr. 
Archibald  Smith, 

"Report  of  the  Committee  on  Earthquakes,  with  their  proceedings  respecting 
Seismometers,  constructed  under  the  superintendence  of  Major  James,  R.E.,"  by 
Col.  Port-lock. 

'*  Notice  of  some  Experimental  Researches  into  the  application  of  the  Voltaic 
Battery  to  the  Ignition  of  Gunpowder,"  by  Capt.  Ward,  R.E.  The  researches  are 
being  printed  amongst  the  professional  papers  of  the  corps  of  engineers. 

"  On  Errors  which  may  be  occasioned  by  disregarding  the  influence  of  Solar  or 
Artificial  Light  on  Magnets,"  by  Sir  John  Ross. 

"  On  the  Variation  of  the  Rates  of  Chronometers,"  by  Mr.  J.  Hartnup,  of  the 
Liverpool  Observatory.  After  some  preliminary  matter,  the  author  said,  to  enable 
the  mariner  to  find  his  longitude  at  sea  by  the  chronometer,  he  is  furnished  with  its 
daily  gain  or  loss,  which  is  called  its  rate.  The  practice  almost  universally 
adopted  has  been  to  take  for  granted  that  this  rate  is  uniform  during  the  voyage. 
Chronometers  ai-e  supposed  to  be  compensated  for  the  changes  of  temperature  to 
which  they  must  necessarily  be  exposed  at  sea  in  different  latitudes,  and  captains 
are  instructed  to  use  the  same  rate  in  all  climates.  Now,  we  are  prepared  to 
show  that,  for  chronometers  employed  in  the  merchant  service,  the  average  change 
of  rate  caused  by  changing  the  temperature  from  40°  to  60°  Fahr.  is  seven  seconds 
a  day.  Hence,  if  we  ascertain  the  rate  of  a  chronometer  on  shore  with  the  most 
scrupulous  degree  of  accuracy,  in  a  temperature  of  40°,  and  this  chronometer  be 
afterwards  taken  to  sea  and  exposed  to  a  temperature  of  60°  for  the  short  period 
of  eighteen  days,  the  accumulated  error  on  Greenwich  time,  according  to  the  above 
named  average,  will  be  upwards  of  two  minutes,  and  an  error  of  two  minutes,  it  is 
stated  in  the  Memorial  before  referred  to,  might  cause  a  wreck.  This  variation  of 
rate  from  change  of  temperature  differs  so  much  in  different  time-keepers,  that, 
without  a  trial,  no  idea  can  be  formed  of  its  amount  in  any  particular  chronometer. 
In  order  to  show  this  more  clearly,  we  have  compiled,  from  the  records  of  the 
observatory,  three  tables — each  table  shows  the  change  of  rate  for  each  of  one 
hundred  chronometers,  caused  by  changing  the  temperature  to  the  extent  named 
in  the  respective  headings.  Notwithstanding  the  great  change  of  rate  (shown  by 
the  tables  to  have  been  produced  by  .change  of  temperature),  we  find  that,  in 
nineteen  cases  out  of  twenty,  the  original  rates  return  the  instant  that  the  original 
temperature  is  restored.  On  an  average  of  about  one  chronometer  in  twenty,  it  is 
found  that  the  rate  changes  in  the  most  capricious  manner  with  almost  every 
change  of  temperature  ;  and  an  examination  of'  our  records  will  show  the  sea  rates 
of  such  chronometers  are  equally  uncertain — no  dependence  whatever  can  be 
placed  on  them.  Such  imperfect  time-keepers  have  necessarily  been  rejected  in 
forming  the  tables,  but  in  other  respects  the  chronometers  were  taken  in  succession 
as  they  were  presented  at  the  observatory.  They  are  arranged  in  the  order  of 
change  of  rate,  beginning  with  the  chronometer  which  gained  the  most,  and  ending 
with  that  which  lost  the  most.  In  Table  1,  the  average  change  in  the  daily  rate 
caused  by  changing  the  temperature  from  40°  to  60°  is  6"97";  taking  the  two 
extremes,  one  chronometer  in  the  hundred  gained  15-3",  and  one  lo^t  72*2"  a  day, 
by  changing  the  temperature  only  20°;  the  average  change  of  rate  of  the  first  ten 
in  the  hundred  is  7*1"  gaining;  the  average  of  the  second  ten  is  0-3"  losing;  and 
the  average  of  the  last  ten  in  the  hundred  is  29*8"  losing.  There  are  15  chro- 
nometers in  which  the  loss  is  more  than  4"  and  less  than  5"  a  day,  and  there  are 
six  in  which  the  loss  is  more  than  8"  and  less  than  9"  a  day ;  so  that  it  is  quite 
possible  for  a  captain  to  have  two  or  three  chronometers,  all  of  which  might  place 
the  ship  in  nearly  the  same  longitude,  and  this  longitude  might,  notwithstanding, 
by  the  accumulated  errors  of  the  chronometers  in  two  or  three  weeks,  be  wrong  to 
an  amount  to  place  the  ship  in  danger.  Tables  2  and  3  show  the  change  of  rate 
caused  by  changing  the  temperature  from  60°  to  80°  and  from  50°  to  80°  respec- 
tively; the  variations,  it  will  be  seen,  were  much  greater  in  the  low  than  in  the  high 
temperatures.  It  appears,  as  before  stated,  that  about  5  per  cent,  of  the  chrono- 
meters which  have  passed  through  the  obser.atory  are  altogether  unfit  to  be  used 
for  nautical  purposes.  With  the  means  which  we  possess  for  testing,  there  is  no 
difficulty  in  detecting  such  chronometers  in  a  trial  of  two  or  three  weeks.  With 
regard  to  the  remaining  95  per  cent.,  it  appears  that  very  great  dependence  may 
be  placed  on  them,  if  we  take  into  consideration  the  change  of  rate  due  to  change 
of  temperature.  .Unfortunately,  we  have  no  record  of  the  temperature  to  which 
the  chronometers  that  have  passed  through  the  observatory  have  been  exposed 
during  the  voyage;  but  we  find  that  the  average  of  the  sea  rates  of  chronometers 
employed  in  the  American  trade  agrees  with  the  rates  of  the  same  chronometers  on 
shore  in  a  temperature  of  about  60°,  and  .that  the  average  of  the  sea  rates  of  chro- 
nometers which  have  been  exposed  to  a  tropical  climate  during  great  part  of  the 
voyage,  agrees  with  the  rates  of  the  same  chronometers  on  shore  in  a  temperature 
of  about  80°.  The  regularity  with  which  we  find  this  to  take  place  is  such  as  to 
leave  no  doubt  as  to  the  advantage  which  an  intelligent  navigator  would  derive  by 
correcting  the  rate  of  an  imperfectly  compensated  chronometer  for  change  of  tem- 
perature, when  the  voyage  is  long  and  the  climate  changeable.  Captains,  however, 
have  never  been  instructed  to  do  this;  such  a  method  of  proceeding  forms  no  part 
of  their  education ;  and  even  in  the  examination  which  all  are  now  compelled  to 
undergo  before  they  take  the  command  of  a  ship,  their  attention  is  not  even  drawn 
to  the  possibility  of  the  rates  of  chronometers  being  affected  by  change  of  tempera- 
ture. The  rates,  as  before  stated,  are  assumed  to  be  uniform  in  all  climates.  The 
different  owners  of  the  300  chronometers,  the  variable  rates  of  which  are  shown  in 
the  tables,  were  made  acquainted  with  this  imperfection  for  the  first  time  when 
they  sent  their  chronometers  to  the  Liverpool  Observatory.  I  am  not  aware  of  the 
existence  of  any  other  establishment  in  the  world,  in  which  captains  of  merchant 
ships  can  obtain  any  information  relative  to  the  variation  of  the  rates  of  their 
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chronometers  in  different  temperatures.  Attention  appears  to  have  been  exclusively 
directed  to  accurate  astronomical  means  of  determining  the  rate.  Now,  our  records 
show  that  the  average  variation  of  rate  caused  by  changing  the  temperature  so 
small  a  quantity  as  one  degree  of  Fahrenheit,  is  very  much  greater  than  the  prob- 
able error  in  the  rate  arising  from  any  imperfection  in  our  astronomical  means  of 
determining  it.  If  we  assume  the  rate  to  be  affected  by  no  other  cause,  the 
variation  arising  from  change  of  temperature  is  so  great,  that  unless  we  take  it 
into  account,  the  agreement  between  the  hind  and  sea  rate  must  be  the  result  of 
mere  accidental  c  incidence,  and  practically  this  is  found  to  be  the  case.  Profes- 
sional raters  make  themselves  acquainted  with  the  sea  rates  of  the  various 
chronometers  which  pass  through  their  hands,  and  then  adapt  the  shore  rates  to 
them.  The  cause  of  this  variation  between  the  shore  and  sea  rate  is  generally 
supposed  not  to  be  known.  The  duty  of  finding  out  the  amount  of  variation  by 
collecting  and  discussing  the  sea  and  shore  rates  is  confided  to  the  professional 
rater,  and  captains  are  kept  in  ignorance  of  its  existence,  so  that  a  change  of  tem- 
perature may  at  any  time  be  the  cause  of  the  chronometer  deceiving  both  the  rater 
and  the  captain.  That  serious  disasters  do  occasionally  occur  from  this  cause,  there 
cannot  be  a  doubt;  and  it  is  quite  certain  that  they  might  be  avoided,  either  by 
captains  being  made  acquainted  with  the  variation  of  rate  peculiar  to  each  of  their 
chronometers,  or  by  makers  removing  the  fault  by  effecting  a  more  perfect  compen- 
sation. With  respect  to  the  former  method,  our  records  show  that,  iu  an  observatory 
provided  with  the  necessary  apparatus,  it  is  quite  practicable  to  ascertain  the 
variation  of  rate  due  to  change  of  temperature,  and  to  supply  captains  with  the 
means  of  making  the  correction.  With  regard  to  the  hitter,  the  attention  of 
chronometer  makers  has  been  directed  to  the  subject  for  many  years;  numerous 
methods  have  been  patented,  professing  to  effect  a  more  perfect  compensation,  and 
we  find,  by  the  published  rates  of  the  chronometers  which  are  now  sent  to  Green- 
wich annually  for  trial,  that  three-fourths  of  them  are  said  to  have  some  improve- 
ment intended  to  remove  this  serious  defect.  Now,  what  is  the  effect  of  all  this 
upon  chronometers  employed  in  the  merchant  service  ?  We  need  only  to  appeal  to 
the  results  shown  by  the  tables  which  I  now  present  for  an  answer:  they  show 
how  excessively  those  chronometers  lose  at  the  two  extremes  of  temperature,  and 
instead  of  three- fourths  as  at  Greenwich  having  some  improvement,  we  find  the 
ordinary  imperfect  method  of  effecting  the  compensation  almost  universally  had 
recourse  to.  The  practice  adopted  by  makers  of  applying  their  improvements  to 
chronometers  intended  fur  the  navy,  and  not  applying  them  to  those  intended  for 
the  merchant  service,  has  doubtless  arisen  from  the  knowledge,  that  in  the  former 
they  would  be  tested  at  the  Greenwich  Observatory  previous  to  their  being  pur- 
chased, while,  iu  the  latter,  captains  and  those  about  to  purchase  chronometers 
have,  till  lately,  had  no  means  of  testing  them,  or  making  themselves  acquainted 
with  the  advantage  of  any  improvement  in  the  compensation. 

"  On  Mechanical  Antecedents  of  Motion,  Heat,  and  Light,"  by  Prof.  W. 
Thomson. 

"  Account  of  Experimental  Researches  in  Thermo-Electricity,"  by  Prof.  W. 
Thomson. 

"On  the  Pressure  and  Latent  Heat  of  Vapour,"  by  Mr.  W.  Rankine. 

0  On  the  Solution  of  Cubic  and  Biquadratic  Equations,"  by  Mr.  Cayley. 

M  On  an  Extension  of  Quaternions,"  by  Sir  W.  E.  Hamilton. 

"  On  a  New  Photometer,"  by  M.  Babinet. 

"  New  Observations  on  Solar  Spots  and  Fseculas,  and  their  true  Causes,"  by  M. 
Chacoruac. 

"  On  Photographs  of  the  Moon  and  of  the  Sun,"  by  the  Rev.  J\  B.  Reade. 

Tuesday,  Sept.  2G. 

A  New  Arithmometer,  or  Calculating  Machine,  the  invention  of  M.  T.  De 
Colmar,  was  presented  by  the  Abbe)  Muigno,  and  described  by  Prof.  Wilson. 

Babinet's  nomographic  Maps  were  likewise  presented  by  Prof.  Wilson  on  the 
part  ol  the  Abbe*  Moigno, 

M.  Duboscq  presented  Philosophic  Apparatus  for  showing  in  Projection  on  a 
Screen,  to  a  large  auditory,  all  the  phenomena  of  light. 

11  On  an  Apparatus  for  Elliptic-ally  Polarized  Light,"  by  M.  Dove. 

M  On  some  Stereoscopic  Phenomena,"  by  M.  Dove. 

"  On  a  Method  of  Measuring  the  Absorption  of  Polarised  Light  in  doubly-re- 
fracting Crystals,"  by  M.  Dove. 

11  On  Natural  Occurrences  that  impair  the  "Vision  of  good  Telescopes,"  by  Mr  C. 
Varlcy. 

11  On  Mr.  Superintendent  Bacho's  Tide  Observations,"  by  the  Rev.  Dr.  Whewell. 

Mr.  F.  Osier  gave  a  description,  with  drawings,  of  his  Anemometer  and  Rain- 
Guage  at  the  Liverpool  Observatory,  combining  successive  and  important  improve- 
ments upon  his  original  instrument,  which  he  introduced  in  Liverpool  at  the  meeting 
of  the  British  Association  in  1837. 

11  On  the  Distribution  of  Rain  in  the  Temperate  Zones,"  by  M.  Dove. 

11  On  the  Meteorology  of  Nice  Maritime  for  1S53,"  by  Col.  Sykes. 

"  On  the  Climate  of  Nova  Scotia,"  by  Mr.  H.  Pool. 

"  Continuation  of  Remarks  on  the  Climate  of  Southampton,"  by  Dr.  J.  Drew. 

"On  the  Storms  which  have  visited  England  and  Ireland  in  1852,  3,  and  4, 
with  Reference  to  the  Theory  of  Rotations,"  by  Dr.  Kevins. 

11  On  Pictorial  and  Photochromatic  Impressions  on  the  Retina  of  the  Human 
Eye,"  by  the  Rev.  Dr.  Scoresby. 

"  On  some  Photographic  Drawings  of  Snow  Crystals  as  seen  in  January,  1854," 
drawn  bv  Mrs.  Glaishes.  presented  and  explained  by  Dr.  Lee. 

"On  Photographic  Drawings  of  Meteorological  Instruments  adopted  by  the 
Council  of  the  British  Meteorological  Society,"  by  Dr.  Lee. 

"  On  some  Simultaneous  Observations  of  Rainfall  at  Different  Points  on  the 
same  Mountain  Range,"  by  Mr.  J.  W.  M.  Rankine. 


"On  the  Meleorology  of  Hu.gate,  Yorkshire  Wolds,"  by  the  Rev.  T.  Rankin. 
"  On  Aurora;  Boreales  observed  at  St.  Ives,"  by  Mr.  J.  King  Watts. 
"On  the  Motion  of  Fluids;  a  Remarkable  Variation  in  the  Great   F.lcmcntary 
Law  of  the  Ratio  between  the  Pressure  and  the  Velocity,"  by  Mr.  William  Petrie. 


MONTHLY  NOTES. 


Our  Flax  Manufacture. — The  annual  meeting  of  the  Society  for  the  Pro- 
motion and  Improvement  of  the  Growth  of  Flax  in  Ireland — like  the  "  stock-taking" 
of  the  tradesman — always  affords  us  satisfactory  information  as  to  our  manu- 
facturing progress,  showing  what  have  been  the  fruits  of  the  past  year,  and 
what  are  the  prospects  of  its  successor.  The  proceedings  of  the  meeting  just 
held  at  Belfast,  under  the  presidency  of  the  Marquis  of  Donegal,  hold  a  con- 
spicuous position  in  the  more  important  affairs  of  the  day,  embracing  the  several 
heads  of  the  effects  of  the  war  on  our  flax  culture,  and  the  proceedings  taken 
by  the  committee  thcrton — the  Irish  flax  crop  of  1854,  the  operations  of 
the  year,  markets  in  new  districts,  saving  of  seed,  the  recently  patented  systems  of 
steeping,  unsteeped  flax  fibre,  conversion  of  flax  tow  into  wool,  scutching  machines, 
new  scutch  mills  erected,  new  varieties  of  flax,  intercourse  with  foreigners,  exports 
of  Irish  flax  and  tow,  and  a  special  report  by  the  "  Belgian  Instructor"  on  the 
growth  of  hemp.  The  question  as  to  the  effects  of  the  Russian  war  on  this  trade, 
necessarily  assumes  a  serious  aspect,  when  it  is  remembered  that  uut  of  an  imported 
asgr^gate  of  80,000  tons  of  flax,  nearly  60,000  comes  from  Russia,  whilst  some 
three-fourths  of  the  seed  sown  in  Ireland  also  comes  from  Riga.  Prussia  has, 
however,  so  far  acted  as  an  outlet  of  this  Russian  produce,  so  that  we  have  not  yet 
felt  any  change.  Still,  for  "  profit  and  loss"  reasons  on  the  part  of  the  Irish 
farmers,  the  amount  sown  for  the  present  year  in  Ireland,  is  only  150,972  acres 
against  174,579  in  1853;  but  as  the  yield  in  1853  was  inferior,  it  is  believed 
that  the  marketable  fibre  this  year  will  be  equal  to  the  last  crop.  Its  value  is  taken 
at  about  £2,000,000.  The  saved  seed  is  of  much  greater  amount  than  formerly : 
a  single  landed  proprietor  in  Cork  having  the  produce  of  2,400  acres,  whilst  a 
firm  in  Derry  holds  2,000  barrels.  Fourteen  steeping  establishments  are  now  in 
operation  in  Ireland,  carrying  out  the  modern  patented  methods  of  treatment.  In 
some,  a  portion  of  the  flax  is  steeped  in  open  air  tanks,  but  all  of  them  press  the 
flax  straw  between  rollers  after  its  removal  from  the  steep,  and  from  this  reason 
the  fibre  shows  a  marked  improvement.  The  importance  of  the  rettery  system,  as 
enabling  the  grower  to  sell  his  flax  crop  without  getting  involved  in  the  processes 
of  steeping,  drying,  and  scutching,  is  evidenced  in  the  fact,  that  large  retteries  are 
now  at  work  in  England,  Scotland,  France,  Belgium,  Holland,  Austria,  Prussia, 
and  Bavaria.  The  present  unmechanical  process  of  scutching  seems  to  be  how 
gaining  some  improvement,  for  the  attention  of  very  many  inventors  has  been 
drawn  to  the  subject.  The  Government  returns  show  the  number  of  scutching 
mills  in  Ireland  in  1853  to  have  been  1,056,  with  5,871  stocks;  there  having 
been  in  1852  but  956  mills,  with  5,053  stocks.  The  "  Belgian  Instructor" 
reports  thus  on  the  growth  of  hemp  : — "  From  personal  observation,  1  have  arrived 
at  the  opinion  that  hemp  can  only  be  beneficially  grown  in  Ireland  in  the  following 
manner: — It  should  be  sown  after  potatoes,  the  field  being  thoroughly  cleansed 
while  digging  that  root.  The  hemp  crop  can  be  followed  by  a  flax  crop,  as  prac- 
tised in  Belgium.  The  hemp  should  receive  some  artificial  manure — such  as  guano, 
or  rape-cake  dust — at  the  sowing  period,  to  create  a  quick  stimulus  to  the  young 
plant,  the  manure  to  be  applied  with  the  seed.  The  seed  should  not  be  sown 
either  broadcast  or  in  drills,  but  with  the  usual  corn-sowing  machine,  and  covered, 
crossways,  with  the  roller;  or,  still  better,  ploughed  in,  in  the  same  way  as  wheat, 
along  with  the  artificial  manure,  so  that  the  crop  will  be  in  drills  of  three  to  four 
inches  apart.  As  only  140  plants,  at  the  most,  per  square  yard  are  required,  and 
each  pint  contains  10,570  seeds,  it  follows  that  thirty-two  quarts  would  be  a  suffi- 
cient quantity  of  seed  per  statute  acre ;  but  I  would  recommend  an  increase  of  one- 
fourth  of  that  quantity  for  the  following  reasons  : — Experience  has  shown  me 
clearly,  that,  although  the  female  plant  is  the  most  vigorous  at  the  ripening  period, 
the  male  plant  will  take  the  lead  until  it  arrives  in  blossom  ;  that  the  male  forms 
about  a  fourth  of  the  whole  crop,  and  possesses  little  fibre,  and  that  of  inferior 
quality,  reaching  maturity  fully  four  weeks  before  the  female.  By  pulling  the 
whole  crop  at  the  ripening  period  of  the  female,  the  male  plant  becomes  valueless. 
By  taking  a  medium— that  is,  two  weeks  after  the  ripening  of  the  male,  and  two 
weeks  before  that  of  the  female— the  valuable  seed  is  sacrificed,  and  the  straw 
steeps  unevenly,  with  a  mixed  fibre  of  inferior  quality.  To  obviate  these  evils,  a 
very  simple  plan  may  be  adopted.  By  sowing  the  crop  in  drills,  as  described  above, 
a  fourth  of  the  plants  can  be  easily  removed  ;  and  as  the  male  takes  the  lead,  by 
simply  pulling  the  most  advanced  plants  at  the  time  the  crop  is  six  to  twelve 
inches  high,  it  will  turn  out  an  almost  female  crop,  securing  the  greatest  yield  in 
both  seed  and  fibre,  without  any  after  trouble  in  the  treatment  between  the  plants 
of  each  sex.  The  experiments  have  also  convinced  me  of  the  possibility  of  taking 
off  the  seed  by  the  ordinary  thrashing  machine,  provided  an  even  crop  be  obtained  ; 
and  that  the  hemp  straw  can  be  scutched  in  the  common  flax  scutching  mill,  by 
simply  having  the  diameter  of  the  beaters,  to  which  the  wipers  are  attached, 
enlarged,  and°the  stock  brought  to  an  equal  elevation,  which  can  be  done  by  exca- 
vating the  ground  where  the  stocks  have  to  be  used  for  hemp  scutching,  though 
attached  to  the  same  revolving  shaft."  It  is  extremely  gratifying  to  find  so  much 
attention  paid  to  this  great  trade  by  the  Irish  society.  No  small  sh>re  of  the 
credit  due  iu  the  matter  is  to  be  given  to  Mr.  Macadam,  the  energe^c  secretary, 
who  seems  unweariedly  devoted  to  the  task  of  working  out  the  aim  of  the 
society. 
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Dicks1  Compoo'd  Screw  Jack. — In  this  lifter,  the  lever,  worm  wheel,  and 
screw  actions,  are  very  ingeniously  combined,  so  as  to  give  a  ver}'  safe  and  efficient 
elevating  power.  Fig.  1  is  an  elevation  of  the  screw  jack,  with  the  cover  box  for 
the  actuating  gearing,  in  section.     Fig.  2  is  a  sectional  plan  to  correspond ;  and 

fig.  3  is  an  enlarged 
detail  plan  of  the 
*'  fangs,"  and  the 
mode  of  connecting 
them  to  the  "stem." 
a  is  the  stem,  or 
screw  spindle,  which 
is  raised  and  lowered 
by  the  action  of  the 
nut,  b.  This  large 
nut  is  cut  with  worm 
teeth  upon  its  cir- 
cumference, for  the 
threads  of  the  worm, 
or  endless  screw,  c, 
to  work  into.  Mo- 
tion is  given  to  this 
worm  by  the  forked 
hand-lever,  d,  con- 
nected to  the  worm 
by  reversed  double- 
acting  clutches,  e; 
the  outer  slicing 
halves  of  which 
have  a  constant 
tendency  inwards, 
owing  to  the  end 
pressure  of  helical 
springs  on  the  worm 
spindle.  The  lever,  d,  may  he  unshipped  when  a  quick  motion  is  required,  and 
fitted  directly  upon  the  squared  end  of  the  worm  spindle ;  a  squared  socket,  E, 
being  formed  in  the  lever  for  this  purpose.  The  socket,  e,  being  at  right  angles 
to  the  axial  line  of  the  lever,  a  hinged  piece,  r,  is  attached  to  the  free  end  of  the 
lever,  so  that  when  unfolded  to  the  dotted  position,  it  answers  as  a  winch-piece  for 
the  lever  when  in  gear  for  the  quick  motion.  (  A  lifting  claw,  g,  is  forged  upon 
the  bottom  of  the  stem,  and  carries  a  small  antifriction  pulley,  u,  as  a  steadying 
piece,  the  pulley  being  made  to  bear  against  a  vertical  plate  inside  the  pillar.  The 
bottom  of  the  pillar  has  upon  it  little  feet,  to  give  a  secure  hold  upon,  the  gruund. 
The  upper  part  of  the  stem  is  passed  through  the  socket,  J,  of  the  fangs,  and  is 
retained  therein  by  a  U  wash-,  r  instead  of  a  pin.  set  in  a  ring-groove  formed  round  the 
top  of  the  stem.  When  so  inserted,  the  ends  of  the  washer  are  brought  together 
by  hammering.  This  fastening  is  much  superior  to  a  pin,  inasmuch  as  it  has  a 
L earing  all  round.  This  arrangement  of  jack  is  extremely  compact,  whilst  it  is 
very  powerful,  and  capable  of  giving  a  continuous  lift  under  the  vibratory  action  of 
the  hand-lever. 

How  Smoke  is  Made  in  London. — Statistical  facts  tell  us  that  there 
are  upwards  of  3.000,000  tons  of  coals  yearly  borne  into  London,  by  sea  and 
railway,  and  that  somewhere  about  one-third  of  this  amount  is  there  consumed 
in  furthering  the  ends  of  manufacturing  industry.  Now,  it  is  a  well-known  fact, 
tice,  that  by  the  better  consumption  of  smoke,  and  obtaining 
more  perfect  combustion,  20  per  cent,  of  fuel  is  saved;  hence  20  per  cent,  on 
1,000,000  tons  amounts  to  200,000  tons  of  coals  saved  annually  to  the  nation, 
and  that,  at  an  average  cost  of  £1  per  ton,  is  £200,000  saved  to  the  metropolitan 
proprietors  of  furnaces  and  manufactories,  which  would  otherwise  pass  off  in  smoke, 
contaminating  the  atmosphere.  According  to  this  calculation,  it  may  Ic  taken  as 
a  twofold  and  total  saving  to  the  nation  of  £400,000  per  annum  5  and  that  with- 
out regarding  it  in  a  sanitary  point  of  view,  for  as  already  the  improved  appearance 
of  the  London  atmosphere  is  distinctly  observable,  it  is  unnecessary  to  point  out 
the  irjury  inflicted  upon  the  public  health,  or  the  pecuniary  loss  we  sustain  in  the 
apparently  trivial  matters  of  soap,  and  wear  and  tear  of  linen,  by  the  deposit  of 
the  large  amount  of  carbonaceous  matter  always  present  in  the  atmosphere,  inas- 
much as  smoke  cooled  is  soot,  but  when  heated  to  C00°  Fahrenheit,  becomes  highly 
inflammable  gas,  and  is  consumed  ;  therefore,  every  wreath  of  smoke  that  curls  up 
a  chimney  is  fuel  wai 

Marine  Memobanda. — Peogp.ess  of  Screw  Propulsion. — At  a  late 

trial  of  the  Royal  Ailti  t,  Government  screw-steamer,  she  performed  as  follows-: — 

She  left  Sheerness  at  9.50  a.m.,  and   at  10.30  a.m.  stopped  for  20  minutes  to 

adjust  bearings,  and  anchored  off  the  Mouse  at  11.50,  there  not  being  water  for 

her  to  prtceed  over  the  flats.     On  Monday  the  20th,  got  under  way  at  10  a.m.; 

passed  the  Girdler  Light  at  10.45 ;  passed  the  Tongue   Light  at  12.10;  was  off 

Ramsgate  at  1.50;  eased,  and  stopped  for  40  minutes  to  put  the  pilot  on  shore 

at  Ramsgate;  passed  South  Foreland  at  3.15  p.m.,  engine  making  07  revolutions 

per  minute;  some  fore  and  aft  sails  set ;  rate  taken    by  common    log,  \\h  knots 

I  Dover  Pier  at  3-35  p.m. ;  slackened  speed  off  Folkestone  and 

worked   engines  expansively  till  off  Beachy-head,    at  8.5   p.m. ;    then    stopped 

ines  for  the  night,  and  ran  with  jib  only  tilt  3.-30  next  morning,  the   21st. 

Put  on  steam  easy  till   6.45  ;  then  put  on  full  steam,  and  arrived  at   Spitbead  at 

rn.     Speed,  by  Massey's  log,  at  8  a.m.  that  day,  was  9.G6  knots  per  hour; 

no   sail.     Draught  of  water,   24  feet  9  inches  forward,  27  feet  2  inches  aft; 

.25  feet  11^   inches;  engines,  running,   making   60   revolutions.     Nominal 

bane-power,  500;  indicated  horse-power  at  8  a.m.  this  d.-y,  1,829,  or  3.2-3ds 


nominal.  When  drifting  under  jib  only,  she  made  five  knots  per  hour. — From  Bel- 
fast, we  learn  that  a  large  iron  merchant  vessel  is  being  built  on  the  new  slip  at 
Queen's  Island.  She  is  to  be  equal  in  size  to  the  screw-steamer  Himalaya. 
Messrs-  Coates  &  Yuung  have  also  in  hand  a  screw-steamer  intended  for  Australia, 
whither  she  will  proceed  under  canvas.  We  have  lately  had  one  or  two  instances 
of  long  voyages  performed  by  small  open  craft;  and  our  readers  will  doubtless 
remember  an  eccentric  Atlantic  trip  of  this  kind,  whilst  the  "Log  of  the  Water 
Lily  "  furnishes  us  with  the  history  of  a  later  but  less  ambitious  example.  Just 
now,  the  Mystery,  a  22-ton  fishing-boat,  has  sailed  from  Mount's  Bay,  Cornwall, 
fur  Australia.  The  crew  of  this  miniature  sea-goer  started  in  glorious  spirits,  as 
the  sails,  set  by  the  friends  of  the  men,  were  filled  with  a  north-east  breeze,  all 
being  sanguine  of  a  speedy  run. 

The  Necessities  of  the  Paper  Manufacture. — The  push  for  raw  paper 
materials  has  induced  the  Government  to  bestow  some  attention  on  Western  India 
as  a  paper- producing  country.  A  company  has  been  established,  and  steps  are 
being  taken  for  the  proper  chemical  testing  of  the  aloe  and  plantain  tree  as  bases 
for  pulp.  It  is  thought  that  the  Government  will  grant  a  working  site  either  at 
Callian  or  Tanna. 

New  Zealand  Flax. — The  excellency  of  the  fibre  yielded  by  the  plant, 
Phormium  Lenax,  which  is  very  abundant  in  New  Zealand,  renders  the  easy  and 
cheap  preparation  of  the  flax  a  very  desirable  object.  Many  experiments  have 
been  tried  for  this  end,  but  they  have  failed,  or  the  method  has  been  too  expensive. 
A  gentleman  in  Devonshire  has  lately  invented  a  machine  which  is  reported  to 
answer  well.  Its  cost  is  stated  to  be  about  £S0,  and  it  professes  to  convert  32 
tons  of  green  leaves  into  clean  fibre,  weighing,  when  dry,  four  tons,  per  diem. 
The  machine  is  intended  to  be  worked  by  water-power  in  New  Zealand,  for  it  is 
believed  that  the  fibre  can  be  economically  and  properly  prepared  from  the  green 
leaf.  It  will  make  60  revolutions  per  minute,  and  two  green  leaves,  completely 
macerated,  are  passed  through  at  each  revolution.  Another  part  of  the  machine 
receives  them,  and  frees  the  fibre  from  the  gum-resinous  substance  said  to  be  the 
cause  of  the  brittleness  of  the  fibre.  The  leaves  are  then  discharged  into  a  gentle 
stream  of  water  where  the  mucilage  is  washed  off  by  hand,  and  they  are  then 
hung  up  to  dry  under  cover.  The  total  cost  of  manufacture  by  this  method  is 
about  £4:  per  ton.  No  more  than  17  lbs.  of  fibre  has  ever  been  prepared  in  one 
day  by  the  ordinary  methods,  the  average  make  being  about  12  lbs.  per  day. 
Hand  machines  can  be  made  on  the  same  principle  at  a  cost  in  the  colony  not 
exceeding  £10,  but  of  course  the  yield  of  fibre  is  much  less  than  that  above  stated. 
Varieties  of  the  plant  yield  fibre  applicable  to  different  purposes.  Some  is  suitable 
for  cordage  and  rope,  another  is  very  silky,  and  might  be  made  up  into  fine  textile 
fabrics.  The  flax  will  take  colours  as  well  as  any  other  fibre.  It  is  singular  that 
paper  made  from  the  flax  is  impervious  to  water.  It  is  asserted  that  a  sheet  of 
paper  to  which  a  bag-shape  was  given  held  water  for  fourteen  days,  and  yet  was 
not  damp  on  the  outside.  It  will  take  tar  as  well  as  hemp.  A  rope  made  of 
New  Zealand  flax  was  tested  at  the  Royal  Dockyard,  Woolwich,  along  with  a  rope 
of  Russian  hemp.  The  result  showed  that  an  advantage  of  GO  per  cent,  was 
possessed  by  the  former  (a  4  inch  rope)  over  the  latter  (a  4^-inch  rope).  We  think 
that  it  is  well  worth  while  for  any  person  intending  to  emigrate  to  New  Zealand 
to  make  inquiry  as  to  the  machine  above  mentioned,  to  which  Sir  George  Farmer, 
Bart.,  of  Bideford,  stands  sponsor. 

Artificial  Egg-Hatching. — The  artificial  principle  of  e<:g-hatching,  for 
which  so  much  has  been  done  in  this  country  by  Mr.  Cantelo,  has  received  a  new 
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impulse  from  the  exertions  of  Signor  Carlo  Minasi,  the  son  of  an  artist,  who,  some 
years  ago,  attracted  a  large  share  of  attention  from  his  extraordinary  drawings  in 
the  "  pen  and  ink"  style.  This  more  recent  inventor  has  laboured  seriously  to 
dispel  the  notion,  that  top  contact,  as  with  the  natural  hen  mother,  was  absolutely 
essential  for  successful  hatching  by  artificial  agents.  It  is  tins  view  which  has  so 
long  retarded  the  progress  of  this  curious  art,  as  great  complication  of  mechanical 
details  was  necessary  under  such  a  system,  in  addition  to  the  constant  attendance 
of  a  watcher,  to  keep  the  temperature  to  the  right  point.  With  this  top  contact, 
too,  the  eggs  must  be  all  of  the  same  size ;  but  by  Signor  Minasi's  plan,  the  eggs 
of  ducks  and  pigeons  may  be  hatched  alongside  each  other.  The  heat  he  uses  is 
derived  from  a  simple  spirit-lamp,  by  which  he  obtains  the  necessary  uniform  tem- 
perature.    Our  perspective  sketch  represents  the  hatcher  complete.     It  consists  of 
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a  water-tight  platform,  or  tray,  of  metal,  with  a  corrugated  bottom,  and  filled  with 
warm  water,  at  such  a  heat  as  will  keep  a  layer  of  sand  thereon  up  to  a  tempera- 
ture of  104°  Fahr.  This  sand  layer  holds  the  eggs,  which  are  screened  by  a  glass 
cover.  The  sand,  which  is  of  the  "silver"  kind,  is  £-  inch  deep,  and  the  eggs, 
when  deposited  in  it,  are  covered  with  a  blanket,  another  blanket  being  employed 
to  envelop  the  whole  of  the  glass  frame.  Under  the  tray  is  placed  a  mass  of 
chopped  hay,  mixed  with  sand,  this  being  changed  daily.  The  heating  lamp, 
which  is  itself  on  a  novel  principle,  is  placed  with  its  flame  about  three  inches  from 
the  bottom  of  the  boiler,  or  water-holder.  When  the  proper  heat  has  been  obtained, 
the  eggs,  with  their  opposite  sides  numbered,  are  placed  in  the  sand,  and  left  for 
twenty-four  hours,  after  which  time  they  are  reversed,  to  expose  the  other  side. 
At  the  end  of  the  sixth  day  that  the  eggs  have  been  in  the  machine,  it  may  be 
ascertained  if  the  chicken  is  formed  or  not,  by  darkening  the  room,  and  holding 
them  against  a  hole  the  size  of  a  shilling,  cut  in  the  shutter  for  the  purpose,  when, 
if  the  egg  be  gently  turned,  the  germ  will  be  seen  to  float  to  the  top.  If  no  germ 
appears,  the  egg  may  be  considered  a  bad  one  for  hatching  purposes.  A  bit  of  soft 
leather  should  be  placed  round  the  hole,  against  which  the  egg  may  he  held  with- 
out the  fear  of  breaking.  If  the  shell  be  a  dark  one,  it  will  not  be  until  the 
seventh  or  eighth  day  that  this  can  be  known.  It  requires  a  little  practice  before 
the  eye  becomes  sufficiently  experienced  to  detect  this.  The  great  advantage  which 
science  has  over  nature  is  here  apparent,  for  if  by  the  sixth  day  no  chicken  is  visible, 
the  egg  may  be  at  once  removed,  as  containing  no  germ,  and  its  place  filled  by  another. 
In  eggs  with  tighter  shell,  such  as  Spanish,  Poland,  and  Sultan  fowls,  the  chicken 
is  seen  clearly  after  the  fourth  day.  If  at  the  end  of  twenty-one  days,  any  doubt 
should  exist  as  to  the  vitality  of  the  chickens  then  due,  fill  a  basin  nearly  full  of 
water,  heated  to  about  104*  or  106°,  and  place  some  e^'gs  gently  in  it.  When  the 
water  is  quite  still,  the  eggs  that  contain  live  chickens  will  be  seen  to  move  about, 
and  should  be  immediately  replaced  in  the  machine,  and  alluwed  another  day  or 
two  more.  When  buying  eggs  for  hatching,  they  must  be  placed  in  water,  to  find 
if  they  will  lie  flat  at  the  bottom.  If  they  do  so,  they  are  good  for  hatching;  but 
if  one  end  rises  higher  than  the  other,  they  will  not  answer  the  purpose ;  and  should 
they  float  to  the  surface,  or  near  it,  they  are  rotten.  Another  method  of  telling 
new  laid  eggs  from  stale  ones,  is  by  examining  them  at  the  hole  in  the  shutter. 
If  there  appears  at  the  thick  end  a  vacuum  about  the  size  of  a  fourpenny  piece  only, 
the  egg  may  be  considered  new  laid,  or  only  two  or  three  days  old ;  but  if  the 
vacuum  be  greater,  the  egg  is  a  stale  one.  When  the  chicken  commences  to  star 
the  shell,  it  is  better  to  remove  it  to  the  glass  box  at  the  end,  with  a  little  flannel 
laid  lightly  underneath,  and  the  same  to  cover  over  it,  as,  if  allowed  to  remain  in 
the  sand,  they  sometimes  injure  their  eyes.  The  chicken  may  be  allowed  to  remain 
in  the  glass  box  without  food,  for  the  first  twenty- four  hours  of  their  existence 
They  should  then  be  removed  to  the  artificial  motln-r,  where  they  will  shift  for 
themselves,  and  should  remain  for  about  five  or  six  weeks.  If  a  chic-ken  appears 
weakly  for  the  first  two  or  three  days,  it  is  perhaps  as  well  to  put  it  in  the 
glass  box,  away  from  its  more  robust  companions)  under  the  artificial  mother, 
giving  them,  of  course,  a  little  food.  The  inventor  seems  to  have  been  remarkably 
successful  in  practical  hatching.  Amongst  other  varieties  of  fowl,  he  has  produced 
a  young  barnacle  goose,  which  is  intended  for  the  Zoological  Collection  in  the  Regent's 
Park.  13ut  bis  ambition  does  not  stop  here,  for  he  looks  forward  to  the  hatching 
of  the  egg  of  that  king  of  birds,  the  ostrich. 

Ingall's  Railway  Train  Signal. — Mr.  G.  H.  Ingall  of  Throgmorton  Street, 
London,  has  lately  suggested  what  appears  to  be  a  feasible  plan  of  effecting  com- 
munications between  the  passengers  at:d  guard,  or  between  the  guard  and  engine- 
driver,  in  railway  trains.  It  is  represented  in  our  sketch,  as  applied  to  an  ordinary 
fii'bt-cla-s  carriage.  Each  carriage  in  the  train  carries  a  small  air-forcing  pump,  A, 
the  plunger  of  which  is  worked  by  an  eccentric  on  one  of  the  axles.  This  pump 
supplies  air  to  a  whistle,  B.  In  the  event  of  an  accident,  the  passengers  can  pull 
down  a  handle,  c,  in  the  carriage  root,  and  thus  raise  a  "  danger  signal,'1  D,  by  a 


chain  movement  running  along  the  carriage,  which  movement  also  closes  the  air- 
escape  of  the  whistle,  and  causes  the  hitter  to  sound  the  alarm.  The  guard,  hear- 
ing the  whistle,  can  at  once  ascertain  where  he  is  wanted  by  the  elevation  of  the 
danger  signal,  and  he  makes  his  way  thither  by  walking  along  a  plank  placed  on 
the  roof,  and  holding  on  meanwhile  by  a  side  rail.  The  handle,  C,  being  connected 
to  a  metal  plate  holding  a  reflector,  the  guard  can  communicate  with  the  interior 
of  the  compartment.  At  night,  the  light  of  the  carriage  lamp,  falling  upon  the 
danger  signal,  enables  the  guard  to  see  it. 


Bottle-Stopper  for  Effervescing  Liquids. — A  system  of  closing  bottle- 
necks by  a  simple  cork,  so  effectually  as  to  withstand  the  severe  starting  pressure 
arising  in  soda  water  and  champagne  bottles,  must  he 
a  great  novelty.  Such  a  contrivance — of  American 
origin — is  illustrated  in  our  accompanying  sketch.  The 
extremity  of  the  neck  is  moulded  with  a  secondary  pas- 
sage, disposed  obliquely  as  regards  the  axial  line  of  the- 
neck  passage.  It  is  this  passage  which  the  cork  fits — 
as  shown  in  our  sketch — so  that  the  cork  does  not  ac- 
tually enter  the  neck  at  all,  but  passes  angularly  across 
it.  Hence  the  internal  pressure  acts  laterally  only  upon 
the  cork,  which  has  thus  no  tendency  whatever  to  fly. 
The  important  feature  of  a  straight  passage  is  fully 
retained  in  this  modification  of  buttle,  for  the  upper 
and  outer  end  of  the  diagonal  aperture  is  directly  oppo- 
site to  the  neck  passage,  and  the  liquid  may,  there- 
fore, be  poured  out  without  splashing.  The  form  we 
have  shown  involves  the  projection  of  the  cork  right 
through  the  diagonal  passage,  but  it  is  proposed  as 
well,  that  the  lower  smaller  end  might  be  closed,  so 
that  on  corking,  a  small  quantity,  driven  before  the  en- 
tering end  of  the  cork,  would  be  compressed  in  the 
bottle.  In  our  sketch,  this  cannot  happen,  hence  se- 
curity is  thus  provided  against  bursting. 

Railway  Progress;  the  New  Railways  for  1855. — Although  we  do- 
not  now  hear  much  of  the  great  struggles  for  existence,  which  characterized  the 
fruitful  railway  crop  of  1845,  yet  there  is  pretty  plain  evidence,  in  the  accompany- 
ing abstract  of  progress,  that  much  is  still  silently  doing  in  furtherance  of  the  art 
of  modern  transport.  We  find  that  notices  of  intended  application  to  Parliament 
have  been  given  for  the  following  propused  new  railways;  namely,  in  England  and 
Wales,  from  the  Great  Northern  Railway  at  Barnet  to  the  North  London  at  Wil- 
lesden  ;  from  the  Nurth  Kent  Railway  at  Le  wish  am  to  the  South-Eastern  Railway 
at  Tunbridge,  with  branches  to  Eltham  and  Bromley;  from  the  Great  Western 
Railway  at  Southall  to  the  Thames  at  Brentfoid;  from  the  West  London  Railway 
to  the  West-end  and  Crystal  Palace  Railway;  from  Lewisham  to  Deptford;  from 
Poplar  to  Westham  ;  from  Stewart's-lane,  Battersea,  to  Cambenvell,  Peckham, 
and  Deptford ;  from  Lewisham  and  Eltham  and  Dartford  ;  from  Queenbithe-stairs, 
on  an  embankment  along  the  Thames,  to  Westminster  Bridge,  with  a  branch  at 
Whitehall  to  the  Westminster  Terminus,  near  the  Gray  Coat  Hospital;  from 
Clapham  to  Norwood ;  from  a  coalpit  to  the  Vale  of  Neath  Railway ;  from  ths- 
Great  Western  Railway  to  Abingdun  ;  from  Alton  to  Winchester;  from  Bristol  to- 
Portskewit,  South  Wales,  crossing  the  Severn  by  a  steam-bridge;  Carlisle  to- 
Silloth  Bay  and  Docks ;  Holyhead  Railway  to  new  Harbour  of  Holyhead  ;  from 
Bishop's  Auckland  to  Brandon ;  from  Pencader  to  Llanidloes,  and  from  Newton 
to  Oswestry ;  from  Disley  Stanley  to  Hayfield ;.  from  Dorchester  to  Bideford  j  from 
Dudley  to  the  Old  Hill  Furnaces  T  from  the  Midland  Railway  to  DurUey  i  from 
Exeter  to  Exmouth  ;  from  the  Shrewsbury  and  Chester  Railway  at  Raubon  to- 
Llangollen;  from  Farnborough  to  Iglitham  ;  from  Heanor  to  Loscoe  ;  from  the 
London  and  North-Western  at  Dunstable  to  the  Great  Northern  at  Welwyn ;  from 
Merton  to  Kingston;  frum  Beckenh:im  to  Lewisham;  from  Lewisham  to  Dartford; 
from  Pembridge  to  Brecon  ;  from  Morton  to  Kildale ;  from  Newton  to  Oswestry  ; 
from  Ripley  to  Pate  ley -bridge :  from  Battersby  to  Morton;  from  the  Manchester,. 
Sheffield,  and  Lincolnshire  Railway  at  Wardsend  to  the  Suuth  Yorkshire  Railway 
at  Tborucliife  and  Elsecar;  from  Glastonbury  to  Wells;  from  Poole  to  Blandford; 
from  Bristol  to  Do^ks  and  Piers  on  the  River  Severn  ;  from  Liverpool  to  Gars'.on ; 
from  the  South  Yorkshire  Railway  at  Crowle  to  Bole  \  from  Stourbiidge  to  Nether- 
ton  ;  from  Essendine  to  Spalding;  from  the  Reading  and  Reigate  to  the  Berks  and 
Hants  Railway  at  Reading ;  from  Gosport  to  Stokesbay ;  from  Ipstone  to  Froghall; 
from  Stockton  to  Stokesley;  from  Merthyr  Tydfil  to  Glyn  Cynnon ;  from  Kington 
to  Llantihangel  Nantmelan ;  from  Bridgend  to  Llangonoyd ;  from  the  South  Devon 
Railway  to  Torquay;  from  the  Warrington  and  Stockport  Railway  at  Timperley  to 
Salford  and  Manchester ;  from  Farnborough  to  Tunbridge  and  Maidstone;  from 
Hatfield  to  St.  Alban's;  and  from  the  Bristol  and  Exeter  at  Bleadon  to  a  pier  at 
Uphill  Pill.  In  Scotland,  the  proposed  lines  are  from  the  Great  North  Railway  at 
Kittybrewster  to  Peterhead;  from  the  Great  North  Railway  at  Pitcaple,  by  Fyvier 
to  Turriff;  from  the  Leven  Railway,  at  Leven,  to  Kilconquhar;  from  Huntly  to 
Nairn;  from  Cowlairs,  Glasgow,  to  Bowling  and  Helensburgh;  from  Nairn  to 
Elgin  ;  from  the  Great  North  Railway  at  Inverury  to  Old  Meldrum;  from  the  North 
British  Railway  to  Jedburgh ;  and  from  Alloa  to  Kinross.  In  Ireland,  the  new 
fines  proposed  are  the  Downpatrick  to  Dunaghadee  ;  from  Carigtohill  to  Queens- 
town  Harbour;  from  Armagh  to  Monaghan,  and  from  Monaghan  to  Cavan;  from 
Dundalk  to  Blackrock ;  from  the  Limerick  and  Waterford  at  Killonan  to  Castle- 
connell;  from  the  Wicklow  Railway  to  the  mineral  districts  at  Wicklow.  In 
India,  the  proposed  lines  are  from  Bombay  to  Agra  and  Central  India,  by  way  of. 
Surat,  and  also  to  Kandeish  and  Berar ;  and  from  Kurrachee  to  Hyderabad. 

Illness  ajiongst  the  Labouring  Classes. — In  Mr.  Finlaison's  report  on 
Friendly  Societies,  vaiious  averages  are  stated  on  interesting  points  connected  with 
the  illness  of  the  labouring  classes.  Looking  at  the  records  of  all  the  societies,  it 
appears  that  five  years  is  the  average  duration  of  sickness  of  every  male  member 
between  the  ages  of  15  and  $5  ;  but  only  one  year  and  a  half  between  15  and  66. 
Between  45  and  CG  the  sitkness  is  about  twice  as  much  as  that  burne  between  15 
and  45.  Between  15  and  16,  the  average  number  of  days  of  sickness  with  per- 
sons engaged  in  general  labour  is  G£  in  the  year;  between  1G  and  26,  it  is  6^ 
annually;  between  2G  and  3G,  it  is  7 ;  between  41  and  46  it  is  8J;  between  51 
and  56*  it  is  12f ;  between  5Q  and  61  it  is  1G£ ;  between  61  and  66  it  is  23£  ; 
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and  between  G6  and  71  it  amounts  to  36   days.     Nearly  nine  per  cent,  of  the 
benefit  clubs  cease  to  admit  members  :it  the  age  of  45. 

Gas  in  the  North  American  States. — Coals  are  obtained  in  large  quan- 
tities from  Britain  and  from  Canada  for  the  purpose  of  manufacturing  gas  in  the 
towns  along  the  seaboard  of  North  America.  South  of  New  York,  the  oolitic  coal 
field  of  Virginia  sends  a  portion  of  the  supply ;  and  in  the  states  west  of  the 
Alleghanies,  the  nearest  coal-field  yields  the  whole  required.  In  New  York,  two 
companies  supply  the  public  with  gas,  and  manufactured  last  year  300  millions  of 
cubic  feet.  At  Philadelphia,  the  municipal  corporation  are  the  only  manufacturers ; 
last  vear  they  made  about  232  millions  of  cubic  feet.  Gas  is  a  good  deal  dearer 
in  the  United  States  than  in  Britain.  In  London,  the  average  price  is  4s.  per  1000 
cubic  feet.  The  lowest  price  in  America  is  at  Philadelphia,  where  two  dollars  are 
charged  for  1000  feet,  that  is  to  say,  more  than  100  per  cent,  higher.  In  Liver- 
pool the  price  is  a  little  higher  than  in  London,  the  price  in  the  former  town  being 
4s.  6d.  per  1000  feet.  The  labourers  employed  at  the  gas-works  receive  from  one 
to  two  dollars  a  day,  according  to  their  skill  and  the  demand  for  their  labour. 
Some  new  gas-works,  lately  built  at  Philadelphia,  are  said  to  be  of  excellent  con- 
struction and  arrangement.  They  comprise  a  telescope  gas-holder,  160  feet  in 
diameter  and  90  feet  in  height,  with  12  guide  towers  made  of  cast-iron  and  stone 
in  an  ornamental  form. 

American  Frictiont.ess  Washing  Machine. — Aii  ingenious  American, 
Mr.  King,  is  now  making  what  appears  to  be  an  effective  washing  machine,  which 
works  without  any  positive  frictional  action.  The  inventor  claims  fur  his  appa- 
ratus, that  it  involves  "no  rubbing  rollers,  dashers,  or  pounders,  to  wear  out  the 
clothing,  tut  a  simple  cylinder,  constructed  to  apply  steam  beneath  the  suds  and 
clothing,  and  out  over  them,  whether  the  cylinder  rotates  or  is  stationary."  The 
articles  to  be  washed  are  put  into  the  cylinder,  the  lower  half  of  which  contains 
suds,  and  the  upper  half  steam,  which  latter  has  a  constant  escape  at  the  top, 
raising  the  clothes  under  treatment  into  the  upper  half  of  the  cylinder.  As  the 
cylinder  is  occasionally  turned  over,  the  articles  have  their  position  changed,  being 
alternately  in  snds  and  steam.  The  steam-  accomplishes  just  what  the  washer- 
woman performs  with  her  hands.  It  opens  the  fibres  of  the  fabrics,  and  allows 
the  alkaline  matter  of  the  suds  to  neutralise  the  oily  or  vegetable  particles  which 
hold  the  dirt  to  the  gnods.  The  dirt  then-  rinses  off  without  rubbing,  and  the 
continuous  steam  escape  carries  off  alt  volatile  matter. 

Copper  Mines,  South  Africa. — There  is  a  likelihood  of  copper  mining 
being  carried  on  near  the  north-western  limits  of  the  colony,  at  a  place  called 
Xemaqualand,  on  a  large  scale.  The  ore  is  said  to  be  very  rich  in  metal,  and  has 
realized  from  .£40  to  £60  a  ton.  It  is  so  easily  worked,  that  three  men  can 
quarry  and  prepare  a  ton  a  day,  *vorth  nearly  £40.  It  is  said  that  it  can  be 
raised  and  sent  to  England  at  a  cost  of  £13  a  ton.  The  quantity  of  metal  varies 
from  £45  to  £75  per  ewt.  Several  companies  have  been  formed  to  carry  on 
mining  operations,  and  some  correspondence  has  been  published  between  the 
Colonial  Governor  and  the  Secretary  of  State,  as  to  the  terms  on  which  grants 
would  be  made  of  the  lands  underneath  which  the  ore  lies  imbedded.  The  great 
difficulty  seems  to  be  as  to  roads.  Hondeklip  Bay,  forty  miles  off,  is  the  nearest 
point  of  export,  and  hundreds  of  tons  of  ore  have  been  brought  to  the  surface, 
waiting  for  removal,  which  cannot  be  effected  at"  any  price.  A  railroad  has  been 
contemplated,  but  the  necessary  funds  are  not  at  present  forthcoming. 

Denntstown  Forge,  Dlmdarton. — A  most  extensive  and  well-arranged 
iron  forge,  originally  schemed  by  the  late  Mr.  W.  Denny,,  the  well-known  iron 
shipbuilder  of  Dumbarton,  has  just  been  got  to  work,  in  the  hands  of  the  Denny- 
stoum  Forge  Company,  on  the  site  of  the  thriving  town  of  mechanical  industrialists, 
winch  has  grown  ap  under  the  auspices  of  the  Messrs.  Denny,  contiguous  to 
Dumbarton.  The  building  within  which  the  operations  are  carried  on,  covers  a  space 
of  224  by  200  feet.  All  the  arrangements  have  been  carried  out  under  the  superin- 
tendence of  Mr.  Nasmyth,  who  has  fitted  up  three  of  his  steam  hammers  for  heavy 
forging.  One  of  these,  the  "Pandora"  as  it  has  been  named,  is  a  30  hundred- 
weight one;  another,,  the  "  Vulcan,"  is  a  50  hundredweight;  and  the  third,  the 
■'  Tubal,"  has  a  hammer  of  5  tons.  The  works  are  situated  most  advantageously, 
as  regards  both  railway  and  river  carriage — -the  river  Leven  being  on  one  side, 
and  the  Bowling  and  Bulloch  Hail  way  on  the  other.  Thin  fact,  coupled  with  the 
excellence  of  the  general  design,  renders  the  establishment  one  of  the  most  complete 
in  the  country. 

Hartlepool  Great  Float  and  Railway. — Parliamentary  plans  have  just 
been  deposited  fur  the  purpose  of  obtaining  powers  to  carry  out  an  important 
scheme  under  this  title.  It  is  intended  to  occupy  eighty  acres  on  the  margin  of 
the  slake  (which  contains  upwards  of  170  acres,  and  averages  four-and-a-half  feet 
beluw  high  w.-.ter) — to  extend  the  old  tidal  harbour  considerably  inland,  and  over 
the  site  of  the  present  sluices — to  deepen  the  whole  harbour  by  dredging,  and  ex- 
tend the  jetty  pier  out  to  the  line  of  the  old  pier  on  the  Hartlepool  side.  The  great 
float  is  to  be  excavated  to  twelve  feet  below  low  water,  so  as  to  provide  ample 
accommodation  for  the  largest  class  of  ships,  steamers,  and  others  sharp-built  (which 
cannot  touch  the  ground),  in  the  event  of  the  gates  falling  or  being  left  too  long 
open.  The  great  float  hjs  also  an  outlet  into  the  west  harbour,  leaving  the  centre 
of  the  slake  unoccupied  adjoii  I  g  Middleton.  The  engineers  of  this  great  scheme 
are  Mr.  James  Abernethy,  C.E.,  London,  and  Mr.  Thomas  Meik,  C.E.,  Sunder- 
land. It  will  be  remembered  that,  when  the  fearful  gales  of  last  winter  strewed  the 
shores  of  our  coast  with  wrecks,  involving  a  treat  sacrifice  of  life,  and  the  loss  of 
much  valuable  property,  the  latter  gentleman  published  a  plan,  under  the  title  of  the 
"  Hartlepool  Bay  Harbour  of  Refuge,"  which  embraced  this  scheme,  together  with 
the  enclosure  of  the  bay  by  two  great  piers  running  out  into  deep  water  on  one  side 
from  the  Heogb,  and  on  the  other  over  the  Long  Scar  Bocks.  Plans  fur  Mich 
piers,  slightly  modified,  have  also  been  deposited  by  the  commissioners  of  the  pier 
and  port,  prepared  by  their  engineer,  Mr.  Iiendell,  C.E. 


Professor  Alrey's  Pendulum  Test  of  the  Earth's  Mass. — The  fol- 
lowing letter  from  Professor  Airey  to  Mr.  James  Slather,  of  South  Shields,  enters 
somewhat  into  the  details  of  the  pendulum  experiment  in  the  Harton  Colliery,  on 
which  we  wrote  last  month  : — "  It  will  be,  I  am  sure,  a  matter  of  satisfaction  to 
you  to  know,  that  the  results  of  the  computations  of  the  pendulum  vibrations  gives 
the  highest  confidence  in  the  certainty  of  the  results  to  be  deducted  from  them. 
The  comparison  of  the  rates  of  the  pendulum,  before  and  after  their  interchanges, 
shows  that  there  is  no  evidence  of  their  having  undergone  any  mechanical  change 
whatever,  and  almost  positive  evidence  against  their  having  undergone  any  change, 
amounting  in  its  effects  on  their  vibrations  to  V20th  part  of  a  vibration  in  a  day. 
The  immediate  result  of  the  computations  is  this.  Supposing  that  a  clock  was  ad- 
justed to  go  true  time  at  the  top  of  the  mine,  it  would  gain  2^  seconds  per  day  at 
the  bottom.  Or  it  may  be  stated  thus — that  gravity  is  greater  at  the  bottom  of 
the  mine  than  at  the  top  by  1-19190  part.  To  go  a  little  further  into  the  inter- 
pretation. If  there  had  been  no  coal  measure-,  or  rocks  of  any  kind,  between  the 
top  and  the  bottom,  but  merely  an  imaginary  stand  to  support  the  pendulums,  the 
gravity  at  the  top  would  have  been  less  than  at  the  bottom  by  1-8400  part  nearly. 
But  it  is  less  by  only  1T9200  part.  And  what  is  the  cause  of  this  difference?  It 
is  the  attraction  of  the  shell  of  matter,  the  thickness  of  which  is  included  between 
the  top  and  the  bottom  of  the  mine.  The  attraction  of  that  shell,  therefore,  is  the 
difference  between  the  two  numbers  which  I  have  given,  or  is  IT '1900  part  of  gra- 
vity nearly.  But  if  that  shell  had  been  as  dense  as  the  earth  generally,  its  attrac- 
tion would  have  been  1*5600  "part  of  gravity  nearly.  Therefore,  the  earth  generally 
is  more  dense  in  the  proportion  of  149  to  56  nearly.  You  will  remark  that  all  these 
numbers  are  rough,  and  that  to  make  their  results  available  some  small  corrections 
are  required  (to  which  I  have  not  alluded),  and  some  knowledge  of  the  density  of 
the  different  beds,  &c,  which  I  do  not  possess  at  present. — G.  B.  Airey." 

Compound  Lever  Purchase. — The  compound  lever  for  shifting  great  weights, 
shown  in  the  annexed  sketch,  as  applied  to  the  removal  of  a  locomotive  on  its  rail, 
supplies  a  powerful  means  of  starting 
massive  bodies.  It  consists  of  a  Ions 
and  main  working  lever,  a,  to  which 
the  attendant  applies  his  hands,  and  I 
which  lever  has  jointed  to  it,  one  on 
each  side,  a  pair  of  parallel  strap  links, 
B.  The  upper  ends  of  these  straps,  B, 
are  similarly  jointed  to  the  ouler  ex- 
tremity of  a  short  secondary  lever,  c, 
the  free  end  of  which  rests,  by  means 
of  a  bolster  piece,  upon  a  base  block, 
d,  the  lower  end  of  the  main  lever 
being  also  jointed  to  the  end  of  this 
block.  The  free  end  of  the  secondary 
lever,  c,  bears  against  the  object  to 
be  started,  and,  when  in  position  for 
use,  the  hand- pressure,  acting  up- 
wards upon  the  main  lever,  a,  gives  a  powerful  and  most  secure  shifting  action, 
inasmuch  as  slipping  back  is  impossible. 

Mechanics'  Institutions  in  Lancashire. — A  pleasing  contrast  to  the 
dormant  condition  of  the  so-called  Mechanics1  Institutions,  in  most  parts  of  the 
country,  exists  in  the  instances  of  the  Manchester  and  Preston  associations,  which 
are  enjoying  a  green  and  vigorous  old  age.  The  former  is  about  to  erect  a  fine 
building  to  carry  out  its  constantly  extending  educational  projects.  The  site  of 
the  intended  new  building  is  in  David  Street,  not'  far  from  the  present  location  in 
Cooper  Street,  and  it  contains  no  less  than  938  square  yards  of  ground.  The 
structure  will  be  on  the  most  complete  scale  as  regards  its  internal  arrangements, 
whilst  externally  it  will  possess  very  considerable  architectural  pretensions.  The 
lecture-hall  will  indeed  be  a  splendid  room,  its  dimensions  being  7G  feet  by  100 
feet,  and  28  feet  high,  having  sitting  space  for  1,000  persons.  The  style,  Italian, 
is  well  chosen  for  its  purpose,  by  Mr.  Gregan,  the  architect.  Not  very  long  ago, 
Preston  managed  to  erect  a  new  building  of  a  similar  kind,  from  the  designs  of  Mr. 
Welch,  and  since  the  affairs  of  the  institution  have  been  got  finally  to  work  under 
this  modern  roof,  v/e  have  been  told,  by  the  annual  reports,  that  the  persevering 
industry  of  the  promoters  has  met  with  the  deserved  reward  of  unequivocally  sub- 
stantial success.  The  library,  both  here  and  jri  Manchester,  is  very  complete. 
Preston,  we  know,  possesses  literary  and  scientific  treasures  of  a  very  high  class, 
well  suited  for  her  large  industrial  population,  and  powerfully  indicative  of  the  good 
taste  and  assiduity  of  the  local  heads.  Yet,  in  the  face  of  these  provincial  suc- 
cesses, look  at  the  London  Mechanics'  Institution,  in  the  wilds  of  Southampton 
Buildings.  Here  we  have  the  most  eccentric  mixtures  of  incongruities  in  the  shape 
of  lectuies,  which  seem  to  take  in  all  possible  ranges  of  subjects;  and  here  we  might 
expect  to  find  a  rich  library,  somewhat  commensurate  with  the  ambitious  position 
which  a  metropolitan  institution  naturally  arrogates  to  itself.  Our  uninitiated 
readers,  however,  will  learn  with  some  surprise,  that  the  library  of  this  great  cen- 
tral establishment  actually  lacks  the  very  ordinary  necessities  of  a  set  of  either  of 
the  well-known  serials  devoted  to  matters  of  invention,  nor  is  the  Practical  Me- 
chanics Journal  to  be  found  within  its  walls.  Then  again,  at  Glasgow,  the  other 
end  of  the  island,  we  find  a  fair  library  under  very  inefficient  management.  Glas- 
gow, with  its  population  approaching  half  a  million,  seems  barely  to  support  its  hall 
of  mechanical  congress,  in  even  a  somnolent  condition.  Its  excellent  library  is 
sealed  up  throughout  the  day,  and  is  accessible  only  fir  a  couple  of  hours  in  the  even- 
ing. Is  it  too  much  to  say,  that  if  this  valuable  collection  is  worthy  of  being  kept 
up  at  all,  it  ought  to  be  constantly  available?  The  consequences  are  extremely 
obvious.  A  well-supported  Athenceum,  having  no  especial  predilections,  and  cater- 
ing for  no  particular  tastes,  has  sprung  into  a  deseivedly  vigorous  existence.    Stir' 
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Ung* 8  Library,  originating  in  a  collection  of  books,  left  by  a  wealthy  citizen  for  the 
behoof  of  his  survivors,  has  been  reinvigorated,  and  now  attracts  to  itself  a  large 
proportion  of  readers.  And  lastly,  the  Philosophical  Institution,  with  its  small 
but  well-chosen  library,  steps  in  to  supply  what  is  so  clearly  wanting  in  what  ought 
to  be  the  legitimate  promoter  of  scientific  education. 

I/AW   REPORTS   IN   PATENTS    AND    DESIGNS. 

Machine  Fobging — Ryder's  Application  for  Extension. — Mr.  Ryder, 
a  roller  and  spindle  maker,  of  Bolton-le-Moors,  who  obtained  a  patent  for  his  well- 
known  machine  for  forging  and  shaping  small  articles  in  metal,  in  February,  1841, 
came  before  the  Judicial  Committee  of  the  Privy  Council  on  the  1st  of  December, 
for  the  purpose  of  seeking  a  renewal  of  the  grant,  on  the  ground  of  insufficient 
remuneration.  This  plea  turned  out  to  be  but  badly  supported  by  facts,  for 
it  was  shown  in  evidence,  that  the  actual  profitable  returns  approached  the 
handsome  sum  of  £7,000  :  whilst  the  only  argument  adduced  by  Mr.  Alherton, 
the  patentee's  counsel,  was,  that  all  the  solid  profit  had  occurred  during  the  last 
four  years;  and,  therefore,  that  "though  the  patent  had  extended  over  fourteen 
years,  their  lordships  would  find  that  Mr.  Ryder  had  had  the  benefit  but  half  that 
period."  Now,  when  we  remember  that  the  just  provision  of  a  chance  for  getting  a 
prolonged  monopoly  has  always  been  held  to  apply  to  cases  where  either  positive 
losses  or  the  most  meagre  returns  had  resulted,  and  this  only  when  the  reverses  had 
arisen  in  the  face  of  due  diligence  and  care  on  the  part  of  the  patentee,  we  shall  be 
at  no  loss  to  foresee  the  decision  of  the  committee.  After  hearing  all  that  could 
be  urged  in  the  patentee's  favour,  the  committee,  consisting  of  the  Chancellor  of 
the  Duchy  of  Cornwall,  Sir  John  Patteson,  and  Sir  Edward  Ryan,  came  to  the 
unanimous  decision  that  no  case  had  been  made  out,  and  that  the  application 
must  be  refused. 

Furnaces — Foard's  Application  for  Extension. — Notice  has  been  given 
that  this  application  will  be  heard  before  the  Judicial  Committee  of  the  Privy  Council 
on  the  10th  of  January.  The  patentee  is  Mr.  Edward  Foard,  a  machinist,  of  Hox- 
tnn;  the  giant  being  dated  in  England  the  16th  of  January,  18-41,  for  "An  im- 
proved method,  or  improved  methods,  of  applying  fuel  to  the  fire-places,  or  grates, 
of  steam  engines:,  boilers,  brewers'  coppers,  and  other  furnaces,  as  well  also  to  the 
fire-places  employed  in  domestic  purposes,  and  generally  to  the  supplying  of  fuel 
to  furnaces  or  fire-places,  in  such  a  manner  as  to  consume  the  smoke  generally  pro- 
duced in  such  furnaces  or  fire-places." 

Photography — Talbot's  Application  for  Extension. — This  petition 
of  W.  II.  Fox  Talbot,  relating  to  his  patent  of  February,  1841,  for  "Improve- 
ments in  obtaining  pictures,  or  representations  of  objects,"  is  also  to  he  heard  on 
the  10th  of  January*  The  investigation  in  this  case  will  assume  an  aspect  of 
some  interest,  from  its  direct  bearing  upon  the  now  important  interests  of  photo- 
graphy  as  a  i  rofession. 

Anchors— IIonihai.l's  Application  for  Confirmation. — This  case, 
which  also  stands  for  January  10,  relates  to  what  is  known  as  "  Porter's  patent 
anchor,"  the  ingenious  production  wherein  the  anchor  shank  is  jointed  (o  the  crown. 
The  petition  prays  for  a  confirmation  of  the  letters  patent  granted  to  Mary  Honi- 
ball,  widow,  on  the  9th  of  February,  1853,  for  "Improvements  in  anchors,"  for 
which  improvements  a  patent  was  granted  to  W.  II.  Porter  in  August,  1838, 

Softening  Water — Clark's  Patent.— Professor  Clark  of  Marischal  Col- 
lege, Aberdeen,  well  known  for  his  ingenious  "  Soap  Test"  for  water,  is  about  to 
petition  for  an  extension  of  his  patent  of  18-11,  for  UA  new  mode  of  rendering 
certain  waters  (tbo  water  of  the  Thames  bein^  amongst  the  number)  less  impure 
and  less  hard,  for  the  supply  and  use  of  manufactories,  villages,  towns,  and  cities." 
Parties  who  wUh  to  be  heard  in  opposition,  must  take  steps  for  that  purpose  prior 
to  the  9lh  of  January  next. 

Lowe. — Gas. — Application  fob  Extension.— The  petition  of  George 
Lowe,  of  London,  civil-engineer,  in  reference  to  his  patent  of  March,  1841,  for 
*4  improved  methods  of  supplying  gas  under  certain  circumstances,  and  of  improv- 
ing its  purity  and  illuminating  powers,"  will  be  heard  on  the  11th  of  January. 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
C©°  When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood. 
Recorded  August  18. 
Frederick  C.  Calvert,  Manchester— Improvements  in  the  treatment  of  heating, 
puddling,  and  refining  iron  slags  or  cinders. 

A    just  22. 
,  Thomas  Lees,  Stockport— Certain  improvements  in  the  mode  of  lubricating  parts 
of  steam  engines  and  of  apparatus  attach  d  to  steam  boilers,  and  iu  the  method 
of  preparing  and  adapting  certain  substances  for  tbat  purpose. 

gust  23. 
James  II.  Young,  66  Great  College- street,  Camden-tOwn— Improvements  in   the 
construction  ol  rail 

Recorded  September  14. 
Charles  F.Stansbnry,  17  Cornhill — Invention  of  machinery  for  making  lock  springs 
— (Communication.) 

Recorded  October  7. 
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Charles  Blunt,  Sydenham,  and  Joseph  J.  \Y.  Watson,  "Wandsworth — Improve- 
ments in  machinery  for  the  production  of  artificial  fuel. 

Record  ■'  October  10. 
Samuel  Hancock, Woolaton-street,  Nottingham— Improvements  in  the  manufacture 
of  Looped  fabrics. 

VV.  Kn  icker,  Bushy  K n if,  Dover— Improvements  in  obtaining  motive  power 
by  means  of  water.  t 


Recorded  October  17. 
221G.  George   Scheutz   and   Edward   Scheutz,   Salisbury-street— Improvements  in   ma- 
chinery or  apparatus  for  calculating  and  printing  the  results  of  such  calcula- 
tions. 

Recorded  October  IS. 
2225.  William  Eassle,  Gloucester — An  improved  means  of  securing  goods  or  loading  In 

or  on  railway  trucks  or  waggons. 
2227-  Peter  Armand  le  Comte  de  Fontaine  Moreno,  4  South-street,  Finsbury,  London,  and 
Paris — Improvements  in  preventing  collisions  on  railways. — (Communication.) 

Recorded  October  21. 
2244.  Julian  Bernard,  Club  Chambers,  Kegeut-street — Improvements  iu  machinery  or 
apparatus  for  stitching. 

Recorded  October  30. 
Gustave  H.  Lilie,  Kingsland,  Middlesex — Invention  of  anew  material  for  the 
manufacture  of  paper. 

Recorded  October  31. 
Charles  Vorster,  Cologne — Improvements  in  the  manufacture  of  ribbons. 
Recorded  November  2. 


2303. 

2313. 
2327. 

2329. 
2330. 
2331. 
2333. 
2335- 


Charles  Hargrove,  Biimiiv'ham—  Improvements  in  annealing  cast-iron,  or  in  ren- 
dering cast-iron  malleable. 

Recorded  November  3. 

Henry  Walmsley  and  John  Day,  Failsworth,  near  Manchester — Improvements  in 
looms. 

Perceval  M.  Parsons,  6  Duke-street,  Adelphi — Certain  improvements  in  railway 
carriage  axle  bearings. 

Claude  Laurent  Victor  Maurice,  St.  Etienne,  France — Certain  improvements  in 
carbonizing  coal,  and  an  apparatus  to  be  employed  therein. 

Isidore  A.  Moineau  and  Jean  G.  Lemasson,  Paris,  and  16  Castle-street,  Holborn — 
Improvements  in  elastic  mattresses  and  seats. 

James  Athertonand  John  Kinlnck,  Preston — Improvements  in  machinery  or  appa- 
ratus for  preparing  and  sizeing  or  dressing  yarns  or  threads. 

Recorded  November  4. 
2337.  George  L.  Baxter,  Sneinton,  Nottingham — Improvements  in  reaping  machines. 
2339.  William  J.  Wright,  Bed  Cross-street,  Cripplegate — Invention  of  a  novel  applica- 
tion of  the  stem  or  stalk  of  the  tobacco  leaf. 

Recorded  November  6. 
2341.  William  Collis,  Barnes,  Surrey — An  improvement  in  brewing. 
2343.  Joseph  Betteley,  Liverpool — Improvements  iu  the  construction  and  manufacture  of 

iron  knees,  and  the  application  thereof  for  ships'  fastenings. 
2345.  James  Wallace,  jun.,  Glasgow — Improvements  iu  ziucographic  and  lithographic 

printing. 
2347.  Louis  Alexandre  Farjon,  Paris — An  improved  system  of  jointing  pipes,  tubes,  and 
conduits  in  general. 

Recorded  November  7. 

2349.  James  K.  Worts,  sen.,  James  Worts,  jun.,  Colchester,  and  Isaac  Page,  Langham, 

Essex — Invention  for  obtaining  and  applying  motive  power. 

2350.  Louis  N.  Langlois,  Paris,  and  4  South-street,  Finsbury — Improvements  in  the  con- 

struction of  steam  boats. 

2351.  To  Carl  Samuel  Heinrich  Ilartog,  Islington — Improvements  in  fire-arms  and  in 

cartridges. — (Communication.) 
2353.  Andrew  P.  How,  Mark-lane —An  improved  machine  for  cutting  metal  rods  and  bars. 

— (A  communication  from  John  Gallagher,  New  York.) 
2355.  Frederick  Baxter,  Sneinton,  Nottinghamshire—  Invention  of  a  compound  shell  to  be 

used  as  a  destructive  projectile  to  be  discharged  from  the  mouth  of  cannon  or 

from  mortars. 
2357.  Thomas  Metcalfe,  Camden-town — Improvements  in   the  construction  of  portable 

carriages,  chairs,  and  other  articles  for  sitting  or  reclining  upon. 
2359.  William  Beardmore,  Deptford— An  improvement  in  the  bearings  of  the  axles  of 

railway  carriages  and  locomotive  engines. 

Recorded  November  8. 
2361.  George  Davis,  Southampton— Improvements  in  taps  or  cocks. 
2302.  Leone  Glnknian,  Sackville-strect,  Dublin— Improvements  in  effecting  electric  com- 
munications in  railway  trains. 

2363.  William  Stead,  William  Spence,  and  Samuel  Wood,  Bradford— Improvements  in 

machinery  for  preparing  and  combing  wool  and  other  fibrous  materials* 

2364.  James  Whitehead,  Patricioft,  Lancashire —Certain  improvements  in  self-acting 

mules. 

2365.  John  Gray,  Edinburgh— Improvements  in  ventilating  hats. 

2366.  Charles  \V.  Siemens,  John-street,  Adelphi — Improvements  in  electric  telegraphs. 

— (Communication.) 

2367.  Allan  M'Donald  and  Alexander  M'Intosh,  Alexandria,  Dumbartonshire— Improve- 

ments in  machinery  for  stretching  and  smoothing  cloth  or  woven  fabrics,  prepa- 
tatory  to  or  in  thp  course  of  being  printed. 
236S.  William  E.  Newton,  GG  Chancery-lane — An  improved  mode  of  constructing  saws. 
— (Communication.) 

2369.  Alexander  Dalgety,  Deptford — Improvements  in  steam  boilers. 

2370.  Edme  Augustin  Chameroy,  Paris — Improvements  in  the  junction  of  sheet  metal 

pipes  and  apparatus  employed  therewith. 

2371.  George  Bartholomew,  Linlithgow— Improvements  in  boots,  shoes,  and  other  cover- 

ings for  the  feet. 

2372.  Charles  D.  Cranstoun,  Elgin — Improvements  in  coupling  r.nd  uncoupling  railway 

carriages  and  rolling  stock. 

Recorded  November  9. 

2373.  Paul  Pretsch,  Sydenham — Improvements  in  producing  copper  arid  plates  for  printing. 

2374.  John  Halliday,  Stocks-street,  Cheetham-hill-road,  Manchester— An  improved  card- 

ing machine  for  the  purpose  of  carding  cotton,  wool,  alpacca,  mohair,  flax,  tow, 
silk,  or  any  other  fibrous  material.— (Communication.) 

2.375.  David  Ferrier,  Edinburgh — Improvements  in  facilitating  a  reference  to  book1-'. 

2376.  Francis  Palling,  Lambeth — Improvements  in  the  means  of  preventing  horses  run- 
ning away  upon  taking  fright  or  other  causes. 

2375.  Stephen  Shaw,  Plaistow  Marshes,  Essex-  Au  improved  template  for  marking  posi- 

tions and  sizes  in  plates  of  metal. 

2379.  John  Berry,  Richard  Berry,  and  Thomas  Berry,  the  younger,  all  of  Rochdale)  and 
Thomas  lioyds,  Salford—  Certain  improvements  in  machinery  for  spinning,  com- 
monly known  as  mules. 

23S0  George  T.  Bnusfield,  6  Sussex-place,  Loughborough-road,  Brixton— Improvements 
in  machinery  for  turning  prismatic  forms. — (Communication.) 

23S1.  David  Tunks,  Accrington,  Lancaster— Improvements  in  watches,  clocks,  chrono- 
meters, time-pieces,  and  all  other  instruments  for  the  measurement  of  time. 
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CSS2.  Henry  W.  Harm  an,  Norfhfleet,  Kent— Improvements  in  windlasses,  capstans, 
crabs,  cranes,  and  other  machines  or  apparatus  for  raising,  lowering,  or  moving 
heavy  bodies. 

2SS3.  Frederick  Smith.  York-street,  Lambeth — An  improved  construction  of  smoke-con- 
suming furnace. 

2354.  George   Ross  Falcon-square— Improvements    applicable    to   the    manufacture   of 

ar:icles  of  caoutchouc,  or  of  compositions  of  which  caoutchouc  forms  acomponeut 
part. — (Comm  u  nica  t  ion .) 

Recorded  Noveniber  10. 

2355.  James  N.  Gardener,  Keir,  near  Dunblane,  Perthshire— Invention  of  the  application 

of  a  new  material  to  the  manufacture  of  paper,  and  also  of  textile  fabrics. 

2356.  William  L.  Wigginton.  Barnet,  Hertfordshire— Invention  of  an  apparatus  for  cook- 

ing, heating,  and  ventilating,  applicable  to  dwelling  houses  &c. 

2357.  Edward   Loysel.  Paris — Improvements  in   obtaining  infusions   or  extracts   from 

various  substances. 
23SS.  William  Jeakes,  Great  Knssell-street— An  improved  mode  of  heating  and  venti- 
lating by  gas. 

2390.  Eugene  A.  Le'pine,  St.  Girons  Arriege,  France — Invention  of  certain  powders  and 

coUyrium  for  curing  the  diseases  of  the  eyes,  without  the  use  of  surgical  opera- 
tions, to  which  invention  he  has  given  the  name  of  "  Lepine's  ophthalmologic^ 
powders  and  collyrinm." 

2391.  Samuel  Ellen,  Wick  Cottage,  Hackney — An  improved  machine  for  washing  clothes 

and  similar  articles. 

2392.  Henry  Witthoff,  Manchester— Certain  improvements  in  the  construction  of  boats, 

ships,  or  navigable  vessels,  and  in  the  means  of  obviating  or  diminishing  the 
dangers  attending  accidents  to  the  same. 

2393.  John  Wain,  Greenacres-moor,  Oldham— Improvements  in  certain  machines  for 

spinning  and  doubling  cotton  and  other  fibrous  substaoces  of  the  kinds  com- 
monly known  as  mules  and  twiners. 

2394.  Engine" Rimmel,  39  Gerrard-street,  Soho— Improvements  in  combining  matters  to 

be  employed  in  coating  fabrics  and  leather,  and  for  other  uses  in  substitution  of 
india-rubber. — (Communication  from  Hippolyte  Magen.) 

2395.  Frederick  Ransome,  Ipswich— An  improvement  in  preparing  oxides,  and  carbonates 

of  lead  or  zinc,  and  carbonate  or  sulphate  of  barytes,  to  render  the  same  suitable 

for  painting  or  coating-  surfaces. 

Recorded  November  11. 
239S.  William  Kloen,  Birmingham— A  new  or  improved  method  of  ornamenting  and 

attaching  labels,  cards,  window  and  other  bills 
2397-  Robert  Heske:h,  Wim pole-street — Improvements  in  apparatus  for  supplying  fuel 

to  grates,  stores,  and  fire-places. 
239S.  James  Thomson,   Dollar,  Clackmannan — An  improvement   in  obtaining  motive 

power  when  fluids  or  liquids  are  used. 

2399.  Peter  Ann  and  le  Comte  de  Fontaine  Moreau,  4  South-street,   Finsbury,  London, 

and  Paris — Improvements  in  fire-engines. — (Communication.) 

Recorded  November  13. 

2400.  Hon.  William  E.  Fitzraanrice.  Hamilton-lodge,  Kensington-gore — Improvements 

in  bullets,  shells,  and  other  projectiles. 

2401-  Antnine  E.  B.  Gobert  of  Montrairail,  Marne,  France  -  Invention  of  a  new  kind  of 
stamping  press. 

2402.  Joseph  Armstrong',  Normanton-stat-on.  Wakefield— Certain  improvements  in  chairs 
and  crossings  for  the  permanent  way  of  railways. 

2403-  Ismael  L  Abadie,  Paris— Certain  improvements  iu  the  mode  of  working  screw  pro- 
pellers. 

2404.  David  Caddick,  Ebbw  Vale  Iron  Works,  Monmouth — Improvements  in  puddling 

furnaces. 

Recorded  November  14. 

2405.  John  n.  Lnson,  Old  Kent-road — Improvements  in  brakes  for  railways  and  other 

like  purposes. 

2406-  Adolphe  Peconl,  Marseille*,  and  16  Castle-street,  Holbom— A  new  or  improved  sys- 
tem of  marine  l"g,  to  be  called  "  sounding  log." 

2407.  James  Howarth,  Poplar — An  improvement  in  boots,  shoes,  and  other  coverings  for 
the  feet. 

2406.  Lancelot  Kirknp,  Orchard -street,  Newcastle-on-Tyne— Improvements  in  anvils. 

2409.  Alexander  Turnbull,  Manchester-square,  at  present  residing  in  Boston,  U.S. — An 

improved  saw. 

2410.  Henry  L  iw,  15  Esses-street,  Strand — Improvements  in  guns,  and  in  the  projectiles 

to  be  fired  therefrom. 

2411.  Perceval  M.  Parsons,  6  Duke-street,  Adelphi — Improvements  in  projectiles. 

2412.  Samuel  Pearson,  Woolwich — An  improvement  in  the  manufacture  of  gun  barrels, 

pipes,  and  tubes. 

2413.  Pierre  J.  Meens,  Paris — A  new  or  improved  wind  instrument.— (Communication.) 

Recorded  November  15. 

2415.  Jean  M.Chevron  and  Charles  V.  F.  de  Roulet, Paris — Improvements  in  machinery 

for  manufacturing  textile  fabrics. 

2416.  David  Davies,  Wigmore -street,  Cavendish-square — An  improvement    in    roller 

blinds. 

2417.  Arthur  Warner,  11  New  Broad-street — Improvements  in  combining  sheets  of  cop- 

per or  its  alloys  with  lead,  tin,  zinc,  nickel,  gold,  silver,  platinum,  or  alloys  con- 
taining these  metals  or  some  of  them,  with  or  without  the  addition  of  copper, 
antimony,  bismuth,  arsenic,  manganese,  or  mercury. 
2418-  Richard  A.  Brooman,  166  Fleet-street — Improvements  in  the  manufacture  of 
thread  from  gutta  percha  and  similar  gums  in  gilding,  silvering,  and  ornament- 
ing the  same  before  or  after  being  manufactured  into  fabrics,  and  in  machinery 
and  apparatus  employed  therein.— (Communication.) 

2419.  William    H.  Meriwether,  Texas,   U.S.— An  improvement  in  the    manufacture  of 

wrought-iron  posts,  or  uprights  for  fences  or  hurdles. 

2420.  Frederick  J.  Bramwell,  29  New  Eridge-streer,  Blackfriars — Improvements  in  steam 

engines  and  steam  hammers. 

2421.  Alfred  Y.  Newton,  66  Chancery-lane— An  improved  mode  of  manufacturing  soluble 

Bilicates — 'Communication.) 

2422.  John   H.  Johnson,  47    Lincoln's-inn-fields,  and  Glasgow — Improvements  in   air 

pistols, — (Communication  from  Daiine"  Lemaire.) 

2423.  James    Buchanan,  Glasgow — Improvements  in    the   manufactnre  of  heddles   or 

healda  for  weaving. 

RpAorded  November  16. 

2424.  Georsre   H.  Ingall,  Throgm  or  ton -street— An  improved  method  of  communication 

between  passengers  and  guards,  &c,  for  the  prevention  of  loss  of  life  and  acci- 
dents on  railway <. 

2125.  Peter  Knowles  and  Edward  Kirov,  Bolton-le-Moor3— Improvements  in  machinery 
f^-r  opening,  cleaning,  and  preparing  cotton  and  other  fibrous  materials. 

242".  Robert  Wilson,  Birmingham — Invention  of  a  new  or  improved  ornamental  material 
or  fabi  ic. 

2427.  Ar.p:  - :  E.  L.  Eellford,  16  Castle-street,  Tlolborn— Improvements  in  silk  winding 
:  achinery.— (Communication.) 


242S.  Pe!er  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  39  Rue 
de  l'Echiquier,  Paris — Improvements  in  obtaining  alcohol,  alcholic  and  acetous 
products. — (Communication.) 

2429.  Samuel  Henton,  Lambeth — An  improved  saddle. 

2430.  William  C.  Day,  Strand — An  improved  construction  of  portable  camp  bed. 

2431.  John  Piatt.  Oldham — Improvements  in  machinery  or  apparatus  for  making  brick1?. 

2432.  William   Haun,   Hetton    Fence-houses,    Durham  —  Improvements   in    p;opelling 

vessels. 

2433.  William  Low,  Lloft-wen,  near  Wrexham— Improvements  in  ventilating  mines. 

Recorded  November  17. 

2431.  Richard  Peters,  Union-street,  Borough — Improvements  in  steam-engines. 

2435.  Joseph  Wilson,  Hopton,  York-shire — Improvements  in  the  manufacture  of  printed 
warp  fabrics. 

2133.  John  Bellamy,  Upper-street,  Islington— Improvements  in  graining  and  imitating 
marble,  fancy,  and  other  woods. 

2437.  James  Higgins  and  Thomas  S.  Whitworth,  Salford— Improvements  in  anparatus 
for  moulding,  for  casting  shot,  shells,  and  other  articles. 

243S.  Leon  Castellain,  14  St.  James'-place,  Hampstead-road— Invention  of  a  new  manu- 
facture of  pulp  for  making  paper  and  millboard. 

2439.  Thomas  Kennedy,  Kilmarnock— Improvements  in  shot  or  projectiles. 

2440.  John  Macadam,  Glasgow— Improvements  in  the  preparation  or  sizeing  of  paper,  or 

the  materials  used  in  the  manufacture  thereof. 

2441.  Charles  Asprey,  New  Bond-street— Improvements  in  handles,  particularly  applica- 

ble to  dressing  cases,  despatch  boxes,  writing  cases,  and  other  similar  articles. 
2412.  George  T.  Bousfield,  Sussex-place,  Loughborough-road,  Brixton — Improvements  in 
preventing  incrustation  in  steam-boilers.— (Communication.) 

Recorded  November  IS. 

2445.  Richard  Gaunt,  Birmingham — A  new  or  improved  dress- fa  stoning. 

2446.  Henry  R.  Ramsbotham  and  William  Brown,  Bradford— Improvements  in  combing 

wool,  cotton,  tow,  certain  descriptions  of  hair,  and  other  fibrous  substances. 

2447.  Henry  J.  Luff,  Thanet-place,  Temble-bar— Improvements  in  the  mode  of  attacking 

hostile  bodies,  also  applicable  to  the  obtainment  of  plans  of  forts,  &c. 

2448.  Theodule  F.  Calard,  Paris,  and  16  Castle-street,  Holborn— Certain  improvements  in 

bedsteads. 

2449.  Edouard  Belmer,  MacclesGeld-street,  City-road — Invention  of  a  new  manufacture 

of  apparatus  for  warming  rooms  and  workshops. 

Recorded  November  20. 

2450.  John  Cumming,  Glasgow — Improvements  in  looms  for  weaving. 

2452.  Richard  Keefe,  Nock  Mills,  near  Trim,  Ireland — Improvements  in  dressing  flour. 

2453.  Pierre  A.  Dulaurens  and  Marie  A.  Laubry,  Paris,  and  16  Castle -street,  Holburn — ■ 

Certain  improvements  in  glove  fixings  or  fastenings. 

2454.  William  B.  Adams,  Adam-street,  Westminster — Improvements  iu  projectiles,  pro- 

jectile weapons,  and  their  appurtenances. 

Recorded  November  21. 

2456.  Thomas  Craig  and  Alfred  Daniels,  Manchester — Improvements  in  the  mode  or 

method  of  communicating  signals  on  railways. 

2457.  Richard  Knight,  9  Charterhouse-square — Improvements  in  apparatus  for  testing 

iron  as  to  its  capacity  for  receiving  magnetism,  and  in  magnetic  apparatus. 

2455.  Fisk  Russell,  Massachusetts,  U.S. — Invention  of  anew  and  useful  machine  for  mow- 

ing grass. 

2459.  William  Beasley,  Smethwick,  Staffordshire — Improvements  in  the  manufacture  of 

gun-barrels. 

2460.  Alfred  Tylor,  Warwick-lane,  Newgate-street — Improvements  in  crimping  machines. 
2161.  Edmund  Hunt,  Glasgow — Improvements  in  screw-propellers,  and  in  ships   or 

vessels. 

2462.  William  L.  Thomas,  Anderton,  Devonshire — An  improvement  in  projectiles  and  in 

gun  wads. 

Recorded  November  22. 

2463.  Jean  B.  Bagary,  Paris,  and  16  Castle-street,  Holborn— Improvements  in  sawing 

apparatus. 

2464.  Richard  Terrett,  Hercules-buildings,  Lambeth — An  improved  machine  or  apparatus 

for  cleaning  knives. 

2465.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  the  ma- 

nufacture of  piled  goods,  and  in  the  machinery  or  apparatus  employed  therein. — 
(Communication.) 

2466.  John  II.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  the  pre- 

venting or  removal  of  incrustation  in  steam  boilers.— (Communication  from  Ni- 
cholas A.  Baudoux,  Paris.) 
2167.  Robert  Gibsou,  Hunslet,  Leeds — Certain  improvements  in  machinery  for  carding 
wool,  flax,  cotton,  and  other  fibrous  materials. — (Communication.) 

2468.  Charles  Gibson,  Draycott,  Derbyshire — Improved  machinery  for  manufacturing 

bricks,  tiles,  and  drain  pipes. 

Recorded  November  23. 

2469.  William  Hurst,  Salford— Improvements  in  railway  chairs. 

2470.  James  Wright  and  John  Walmsley,  Alfred-place,  Newington-causeway — Improve- 

ments in  the  construction  and  adaptation  of  bedsteads. 

2471.  William  A.  Verel,  Macduff,  Banffshire — Improvements  in  grinding  or  pulverizing 

bones. 

2472.  Edmund  Eaborn,  Matthew  Robinson,  and  John  Kendrick,  Birmingham— Certain 

apparatuses  or  contrivances  for  holding  hats  in  churches,  chapels,  and  other 
public  assemblies. 

2474.  George  Collier,  Halifax — Improvements  in  the  manufacture  of  mohair  plush. 

2475.  George  Collier,  Halifax — Certain  improvements  in  the  manufacture  of  pile  fabrics 

and  other  weavings. 

2476.  Stephen  Shaw,  Plaistow,  Essex — An  improved  mode  of  marking  metal  plates  for 

riveting  or  bolting,  and  the  application  of  a  new  material  as  a  template  for  re- 
ceiving such  marks. 

2177.  Jean  B.  Heiller,  Schelestadt-town,  France— Certain  improvements  in  machinery 
for  throwing  or  twisting  cotton,  wool,  flax,  silk,  and  other  fibrous  substances. 

247S-  Charles  W.  Ramie1,  Jersey— An  improvement  in  straps  for  sharpening  razors,  sur- 
gical instruments,  and  other  like  articles. 

2179.  Henry  J.  Duvivierand  Henri  Chaudet,  20  Rue  de  la  Glaciere,  Paris — Improvements 
in  treating  gutta  percha. 

2480.  Erik  Edlund,  Stockholm — Improvement  of  electro-magnetic  telegraph  apparatus. 

Recorded  November  24. 

2-1S1.  Samuel  A.  Carpenter,  Birmingham — A  new  or  improved  buckle,  or  substitute  fora 
buckle. — (Communication.) 

24S2.  Thomas  Culpin,  5  Devon  shire-terrace,  Blackheath-road.  Greenwich— Invention  for 
preventing  waste  of  water,  to  be  called  "a  self-closing  cock  or  waste-water  pre- 
venter." 

2483.  Riley  Cunlifl'e,  Accrington,  Lancashire— Improvements  iu  machinery  or  apparatus 

for  making  or  manufacturing  bricks  and  tiles,  or  other  similar  articles. 

2484.  Robert  Willan  and  Daniel  Mills,  Blackburn— Improvements  in  looms. 
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2455.  James  Hartley,  Sunderland — An  improvement  in  the  manufacture  of  perforated 

gin  ss. 

2456.  Cyprien  Marie  Tessii-  dti  Motay,  Paris— An  improvement  in  treating  soap  to  obtain 

back  the  fatty  or  oily  matters  in  their  original  state. 

2487.  "William  Eley,  38  Broad-street,  Golden-square — An  improvement  in  the  manufac- 
ture of  ball  cartridges. 

248S.  John  D.  M.  Stirling,  Blackgrange,  Clackmannanshire— Improvements  in  the  manu- 
facture of  metallic  tubes. 

2489.  Henry  Bessemer,  Old  St.  Pancras-road — Improvements  in  projectiles,  arid  in  guns 

or  ordnance  used  for  discharging  the  same. 

2490.  Thomas  De  la  Rue,  Bunhill-row — An  improvement  in  the  manufacture  of  composi- 

tions suitable  for  printing  rollers,  printing  ink,  and  flexible  moulds. 

Recorded  November  25. 

2492.  Thomas  Greenshk-lds,  George-street, Derby— Improvements  in  treating  cotton  waste 

that  has  been  used  by  railwav  companies,  and  preparing  it  to  be  used  again. 

2493.  John   Henderson,  Laaswade,  Midlothian— Improvements  in  the  manufacture  of 

carpets. 

2494.  Walter  Blundell,  29  Npw  Broad-street— An  improved  apparatus  for  treating  or  pre- 

paring any  part  of  the  human  body  requiring  to  be  surgically  operated  upon,  f<»r 
the  purpose  of  totally  or  partially  benumbing  the  seuse  of  feeling  at  the  desired 
part  of  the  human  body. 

Recorded  November  27. 

Joseph  Gillott  and  Henry  Gillott,  the  younger,  Birmingham — An  improvement  or 
improvements  in  metallic  pens,  and  new  or  improved  machinery  for  the  manu- 
facture of  metallic  pens. 

Peter  Armand  le  Comte  de  Fontaine  Korean,  4  South-street,  Finsbury,  and  39  Rue 
del'Echiquier,  Pans— Improvements  in  the  construction  of  inkstands. — (Commu- 
nication.) 

Peter  Armand  le  Cnmte  de  Fontaine  Morean,  4  South-street,  Finsbtiry,  and  39  Rue 
de  l'Echiquier,  Paris — Improvements  in  the  manufacture  of  wrought-iron  wheels 
for  locomotives,  or  railway  or  other  carriages. — (Communication.) 

Pelix  Delaconr,  Paris,  and  16  Castle-street,  Hoi  bom—  Improvements  in  fire-screens. 

Charles  Levey,  Red  Lion-street,  Holbom— Improvements  in  weaving  bags  and 
tubular  fabrics. 

John  Crofts  and  William  Cattwright,  Birmingham— A  new  or  improved  cannon 
and  projectile. 

"Recorded  November  28. 

John  Clarke,  Leicester— Improvements  in  the  manufacture  of  looped  fabrics. 

Thomas  Restell,  Strand— Improvements  in  umbrellas,  parasols,  and  cases  or  covers, 
and  walking-sticks. 

Thomas  Staunton,  1  Vineyards,  Bath— Improvements  in  obtainiug  motive  power.— 
(Communication.) 

Alfred  V.  Newton,  66  Chancery-lane— Improvements  iu  steam  boiler  and  other  fur- 
naces.— (Communication.) 
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Recorded  November  29. 
Charles  Peterson,  Low-cliff,  Chale,  Tsle  of  Wight— Invention  of  the  application  of  a 

new  vegetable  substance  to  the  manufacture  of  textile  fabrics  and  pulp  fur  paper, 

cardboard,  papier-mache1,  and  similar  purposes. 
J<din  Taverner,  Paris — Invention  of  a  new  edible  compound. 
Thomas  Knight  and  Stephen  Knight,  Southwark— Improvements  in  apparatus  for 

heating  water  for  baths  and  other  purposes. 
John  Abraham,  Staniield,  Great  Crosby,  near  Liverpool— Improvements  applicable 

to  draining. 
George  Gowland,  South  Castle-street,  Liverpool— Improvements  in  the  manner's 

compass. 
John  Kealy,  Oxford-street— Improved  machinery  for  cutting  up  turnips  and  other 

roots. 
Sydney  Smith,  Hyson  Green  Works,  near  Nottingham— An  improvement  in  gnages 

for  ascertaining  the  pressure  of  steam  and  other  fluids. 

Recorded  November  30. 
Sir  James  C.  Anderson,  Bart.,  Fermoy,  Cork— Invention  of  an  economical  railway 

for  the  conveyance  of  passengers,  goods,  and  letters. 
Edward  Welch,   50  George-street,  Port  man-square— Improvements  in   fire-places 

and  flues,  and  apparatus  connected  therewith. 
Jean  B.  A.  Quiqnandon,  Ambert,  France — Certain  improvements  in  manufacturing 

corks,  and  in  the  mode  of  employing  their  residues  or  wastes. 
Edwin   Petlit,  Manchester— Improvements  in  maohiiiery  for  drawing  cotton  and 

other  yarns. 
William  Taylor,  Howwood,  near  Paisley— Improvements  in  steam-boiler  and  other 

furnaces. 
John  Sands,  11  Austin-friars— Improvements  in  the  mariner's  compass. — (Com- 
munication.) 
Charles    Murray,    Bignia    Cottage,  Havil-street,    Camberwell— Improvements   in 

the  manufacture  of  ordnance,  barrels  of  tire-arms,  and  hollow  cylinders  of  iron. 
Frederick  Le  Mesurier,  Guernsey— An  improvement  in  the  manufacture  of  ball  and 

shot  cartridges. 
Ellis  Rowland  and  James  Rowland,  Manchester — Certain  improvements  in  metallic 

pistons. 

Recorded  December  1. 

Edward  Briggs  and  William  Souter,  Castleton  Mills,  near  Rochdale— Improve" 
ments  in  machinery  and  apparatus  tor  gassing  yarn  and  thread. 

John  Arrowsmith,  Bilston,  Staffordshire — A  new  or  improved  method  of  construc- 
tion applicable  to  forts,  floating  batteries,  powder  magazines,  beams  or  girders, 
and  other  structures,  where  great  strength  is  required. 

Julian  Bernard,  Club  Chambers,  Regent-street — Improvements  in  the  manufacture 
of  boots,  shoes,  or  other  protectors  for  the  feet,  and  in  the  machinery  or  appara- 
tus connected  therewith. 

Thomas  Wilson,  3  Moscow-road,  Bayswater,  Paddingtou— ^Invention  for  preventing 
the  noise  in  omnibuses  and  other  carriages  travelling  on  common  roads,  streets, 
and  railways. 

Thomas  Restell,  Strand— Improvements  in  guns. 

William  J.  Cautelo,  4  Leicester-square — An  improvement  in  the  construction  of 
barrels  of  ordnance  and  small  arms,  and  In  balls  or  projectiles  used  therewith. 

Thomas'  Littleton,  Saltash,  Cornwall — Improvements  in  separating  gases  from 
sewage  and  other  waters,  fur  the  manufacture  of  manure,  and  iur  supplying  of 
steam-engines. 

Charles  lies,  Peel-works,  Birmingham— Improvements  in  metal  bedsteads. 

Recorded  December  2. 

Robert  C.  Witty,  9  Toriano-avenue,  Camden-road  Villas— Improvements  in  illu- 
mination by  means  of  artificial  light. 

Richard  Hess,  Chapel  Cottage,  Hultoway-road — An  improved  voltaic  battery  for 
medical  and  philosophical  purposes. 

Dominique  Bazaine,  Paris— An  improved  system  of  railway,  api  licable  especially 
on  common  roads. 


2537.  Longin  Gantert,  Glassfnrd-street,  Glasgow — Improvements  in  machinery  or  appa- 

ratus for  dyeing  and  bleaching  of  yarns  nr  threads. 

2538.  James  Biden,  Gosport — Invention  for  the  prevention  of  rmoke  from  furnaces. 

2539.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  and  29  Bonlevart  St.  Martin, 

Paris— Improvements  in  apparatus  for  the  manufacture  of  combustible  gas. — 
(Communication.) 

2540.  Augnste  E.  L.  Bellford,  10  Castle-street,  Holborn.-and  29  Boulevart  St.  Martin 

Paris — Improvements  in  the  manufacture  of  paper  and  pasteboard. — (Communi- 
cation.) 

2541.  Peter  Armand  le  Comte  de  Fontaine  Morean,  4  South-street,  Finsbury,  and  39  Rue 

del'Echiquier,  Paris— Improvements  in  the  manufacture  of  palm-leaf  hats  and 
carcasses  for  hats.— (Communication.) 

2542.  Joseph  Maudslay,  Westminster-road,  Lambeth — An.  improvement  in  ordnance. 

2543.  Edward  Dowling,  Little  Queen-street — Improvements  in  weighing  machines,  and 

in  their  application  to  implements  of  transport. 

2544.  Henry  Strong,  Ramsgate,  Kent — Improvements  in  the  prevention  of  back  smoke 

in  chimneys. 

2545.  John  Lister,  Ruthven,  Perthshire— Improvements  in  the  treatment  or  preparation 

of  dyeing  or  colouring  materials. 

Recorded  December  4. 

2546.  Robert  Shaw,  Portlaw,  Waterford — Certain  improvements  in  looms  for  weaving. 

2550.  Edward  H.  Bentall,  Ileybridge,  Essex — An  improved  construction  of  locomotive 

steam-engine. 
2552.  Daniel  Collet,  25  Rue  de  Courcelles,  Paris — Improvements  in  transmitting  power. 

Recorded  December  5. 

2551.  Thomas  Almgill,  Busby,  near  Glasgow— An  improved  meter  for  measuring  water 

and  other  fluids. 
2556.  John  H.  Johnson,   47  Lincoln's  inn-fields,  and  Glasgow— Improvements   in    the 
arrangemeut  of  electric  telegraphs. — (Communication  from  Alons,  Brequet.) 

Recorded  December  6. 

25.58-  Augustus  T.  J.  Bullock,  Woolwich — An  improved  raft  or  apparatus  for  saving  iife 
at  sea. 

2560.  Constant  Costard  and  George  P.  Collas,  Jersey — Improvements  in  projectiles. 

2562.  John  Gedge,  4  Wellington-street  South,  Strand — Improvements  iu  closing,  stopping, 
or  securing  the  necks  of  bottles,  and  other  similar  vessels.— (Communication.) 

2564.  Albinus  Martin,  Westminster — Improvements  in  the  production  of  indigo  dye 
colours  in  dyeing  and  printing  textile  fabrics  and  fibrous  materials.— (Commu- 
nication.) 

2566.  Edward  De  Mornay,  4  Cork-street,  Burlington-gardens— A  new  construction  of 
guns,  and  a  new  form  of  projectile  peculiarly  applicable  to  such  guns,  but  which 
can  De  also  used  for  ordinary  guns. 

Recorded  December  7. 

2568.  Joseph  Phelps,  Croydon— Improvements  iu  apparatus  for  damping  postage  and 
other  stamps,  labels,  and  like  articles. 

2570.  John  Fairrie,  Church-lane,  Whitechapel  Improvements  in  preparing  solutions  of 
sugar  for  filtration. 

2572.  Ferdinand  C.  Btumenthal  and  Maximilian  L.  J.  Chollet,  Paris — Invention  for  pre- 
serving meats. 

2574.  Richard  A.  Brooman,  166 Fleet-street — An  apparatus  for  regulating  tension  in  spin- 
ning frames.— (Communication.) 

2576.  Samutd  Heseltine,  Harwich — Improvements  in  the  construction  of  cannon,  shot, 
and  shell. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  Nov.  9th  to  Nov.  29th,  1854. 

W.  Powell  &  Son,  Bristol—"  Stopper." 

Robot  ham  &  Son,  Birmingham— "Carriage-lamp." 

T.  Bryan,  Wolverhampton— "  Bedstead  sacking." 

G.  H.  Wain,  Liverpool — "Pulley-block." 

a.  Bentley,  Birmingham — "Gas-pipe  elbow." 

W.  J.  Page  and  E.  J.  Page,  Kennington — "  Cricket-bat  handle.' 

Brochier,  pere  et  tils,  Grenoble,  France — "Gloves." 

Smith  &  Ashby,  Stamford — "  Chaff-cutting  frame." 

J.  Grove.  Birmingham — "Chessboard." 

Twigg  &  Silvester,  Birmingham — "Button-centre." 

J.  Wren,  Tottenham-court-road— "  Chair-bedstead." 


Nov.   9th,  3655 

10th,  3656 

14th,  3657 

18th,  3658 

"      3659 

"      3660 

"      3661 

27th,  3062 

"      3663 

"      3664 

29th,  3665 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered. 

Nov.  10th,  618  J.  Green,  Doncaster— "  Barrelled  crab." 

20th,  619  J.  Feltham,  Barbican— "  Archery-glove." 

24th,  620  D.  S.  Brown,  Old  Kent-road—"  Cannon." 

25th,  621  Garrett,  Marshall,  &  Co.,  Leeds — "  Steam-pump." 

"  622  Garrett,  Mai  shall,  <&  Co  ,  Leeds— "  Lift-engine." 

27th,  623  E.  D.  Robinson,  Birmingham — "Penholder." 

29tb,  624  N.  Dickens,  Stockport—"  Ink-bottle." 


TO  READERS  AND  CORRESPONDENTS. 


A  Patentee, — It  is  a  popular  delusion.  The  interests  of  tin?  patentee  are  prejudicially 
affected,  just  as  much  when  the  invention  is  used  directly  by  a  second  party,  as  when  that 
second  party  employs  a  third  one  to  make  the  article  for  him. 

The  Late  Mr.  Gray,  the  Locomotive  Engineer. — From  a  joint  circular,  issued  by 
Mr.  Edwin  Turner  of  Bowling  House,  Bradford,  and  Mr.  J.  Fenton  of  Low  Moor,  we  find 
that  the  widow  and  family  of  the  late  Mr.  John  Gray,  the  locomotive  engineer,  have  been 
left  in  a  completely  helpless  condition.  Mr.  Gray's  name  must  be  familiar  to  our  older 
readers  in  connection  with  many  of  the  grand  improvements  in  the  mechanism  of  rail- 
ways, and  particularly  with  the  expansive  action  of  steam  in  locomotives.  It  is  proposed, 
by  the  benevolent  gentlemen  whom  we  have  mentioned,  to  raise  a  fund  to  be  invested  for 
the  support  of  the  family;  and  Mr.  Turner  has  kindly  offered  to  receive  subscriptions  for 
that  purpose. 

A.  F.— We  cannot  undertake  to  recommend  a  "best,"  work.  Our  correspondent  had 
better  put  himself  in  the  hands  of  Mr.  Fincham,  whose  comprehensive  work  will  afford 
him  all  general  information.  For  the  special  points  mentioned,  the  records  of  the  British 
Association  may  be  consulted. 
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THE   ROYAL    SOCIETY. 

II. 

HE  Charter  states  that  the  Royal 
Society  was  founded  for  the 
improvement  of  natural 
knowledge.  It  has  been 
ascertained  that  this  term 
"natural"  was  used  to  distin- 
guish it  from  the  supernatu- 
ral :  at  the  period  of  the  estab- 
lishment of  the  society,  the 
arts  of  witchcraft  and  divina- 
tion, being  very  extensively 
encouraged.  This,  the  first 
Charter,  having  been  found  in 
some  respects  inadequate,  a 
second  was  granted,  and  the  patent  passed  the  Great  Seal  on  the  22nd  of 
April,  1663.  William,  the  first  Baron  Brouncker  of  Newcastle,  was  the 
first  president  of  the  society.  He  was  a  distinguished  mathematician, 
and  the  first  to  introduce  continued  fractions,  and  to  give  a  series  for  the 
quadrature  of  a  portion  of  the  equilateral  hyperbola. 

The  celebrated  Oldenburg  was  the  first  secretary,  and  rendered  im- 
mense service  towards  the  solid  foundation  of  the  society.  Boyle  was 
in  this  respect  like  him.  An  anecdote  has  been  handed  down  of  the  latter 
having  been  so  frequently  engaged  upon  experiments,  that  he  used  to 
write  over  his  street-door,  when  thus  occupied,  "  Mr.  Boyle  cannot  be 
spoken  with  to-day." 

At  a  meeting  of  the  first  council  in  1663,  the  number  of  fellows 
amounted  to  115 — not  a  numerous  body  when  compared  with  the  thou, 
sands  who  are  now  upon  the  roll,  but  they  were  on  the  whole  a  workino- 
body. 

In  1662,  Evelyn  presented  his  paper  on  forest  trees,  which  was 
ordered  to  be  printed,  and  is  now  well  known  as  his  "  Sylva."  In  the 
same  year  the  society  acquired  the  services  of  the  celebrated  Hooke,  as 
willing  to  act  as  curator — he  being  then  in  the  27th  year  of  his  age. 
He  had  been  an  assistant  of  Boyle,  and  Boyle  recommended  him.  It  is 
pleasant  to  bear  in  mind,  that  so  earnest  were  the  members  generally  in 
the  pursuit  of  the  course  they  had  entered  upon,  that  when  the  meetings 
were  discontinued  on  account  of  the  plague,  all  the  fellows,  when  they 
retired  to  the  country,  were  exhorted  by  the  president  "  to  bear  in  mind 
the  several  tasks  laid  upon  them,  that  they  might  give  a  good  account  of 
them  on  their  return."  A  want  of  organization  of  labour,  however,  neces- 
sitated, in  166-1,  a  division  of  labour  among  the  members,  and  district 
committees  were  appointed  for  distinct  purposes.  The  mechanical  com- 
mittee consisted  of  69  members — more  than  double  the  number  of  any 
one  of  the  other  seven.  This  is  a  remarkable  characteristic  of  the  state 
0f  the  sciences  at  that  time,  which  is  further  illustrated  by  the  fact,  that 
Sir  John  Cutler  in  the  same  year  founded  a  professorship  of  mechanics, 
and  settled  an  annual  stipend  of  £50  on  Hooke,  empowering  the  authori- 
ties to  appoint  the  subject  and  number  of  papers  to  be  read. 

A  curious  picture  of  the  times  is  also  exhibited  in  the  form  of  warrants 
extant,  whereby  the  society  claimed  its  privilege  to  have  handed  over 
for  dissection,  "  that  one  body,  either  man  or  woman,  executed  at  Ty- 
burn this  present ,  being  the day  of ,  such  as  the  bearer 

hereof  shall  choose ; "  as  if  there  were  ordinarily  a  large  batch  of  such 
miserable  objects  for  selection. 

In  1664  the  Charter-book  was  opened,  the  leaves  of  which  are  of 
the  finest  vellum ;  and  at  the  end  of  the  copies  of  the  two  last  charters 
follow  the  autograph  signatures  of — "  Charles  R.  Founder,"  "  James 
Fellow,"  "  George  Rupert."     Here  we  can  see  again,  as  they  lived  and 

wTote,   Clarendon,   Boyle.  Wallis,  "Wren,   Hooke,  Evelyn,  Pepys,  Flam- 
Ni.  Ms.— Vol.  VII. 


steed,  and  Newton.  Every  "fellow"  who  can  visit  the  society  here 
inscribes  his  name,  and  the  consequence  is  a  most  interesting  volume: 
perhaps  associating  together  more  of  the  truly  illustrious  of  the  earth, 
than  could  be  seen  collected  in  any  other  volume  which  has  succes- 
sively come  under  the  personal  observation  of  each.  Here,  too,  are  the 
successive  kings  and  queens  of  England,  and  many  of  the  sovereigns  of 
other  nations.  Shortly  after  his  appointment,  Hooke  drew  up  a  series  of 
papers  entitled,  Proposals  for  the  good  of  the  JRoyal  Society,  showing  a  wide 
general  knowledge,  and  of  the  right  kind.  In  one  of  these  it  is  stated, 
that  "  all  ages  afford  men  enough  inclined  to  the  study  of  natural  know- 
ledge,"— a  fact  which  our  mechanics'  institutions  have  not  sufficiently 
borne  in  mind.  Among  the  rules  he  proposed  to  establish  was  one,  that 
every  member  of  the  society  should  be  equally  obliged  to  promote  the 
ends  thereof,  not  only  by  payment  of  a  yearly  sum,  but  by  doing  some 
one  duty  that  should  he  charged  on  him.  This  latter  mode  of  operation 
has,  likewise,  been  ignored  by  our  Athenjeums :  forgetful  of  the  fact,  that 
the  due  performance  of  a  duty  thus  imposed  affords  a  peculiar  and 
very  grateful  stimulus  in  keeping  up  the  character  of  the  body  about 
which  it  is  concerned. 

The  celebrated  Philosophical  Transactions  commenced  early  in  1664, 
and  it  is  a  subject  of  self-complacency  for  an  Englishman  to  notice,  that 
almost  all  the  philosophical  papers  in  the  early  numbers  of  the  "  Journal 
des  Savans,"  first  published  in  1665,  are  translations  of  the  papers  in 
the  Philosophical  Transactions. 

It  is  rather  amusing  to  read  with  what  apparent  solemnity  the  most 
trite  knowledge  of  the  present  day  is  remarked  upon  at  this  period. 
Thus,  with  reference  to  the  contemplated  publication  of  the  "Transac- 
tions," called  "  A  Paper  of  Advertisements,"  in  a  document  drawn  up  by 
Hooke,  it  is  recited,  that  "  knowing  that  much  of  it  [i.  e.  natural 
knowledge]  lies  dispersed  here  and  there  amongst  learned  and  experi- 
enced men,  when  it  is  ofttimes  little  regarded  because  not  inquired  after, 
and  too  generally  lost  by  the  death  or  forgetfulness  of  the  possessors, 
they  [the  society]  conceive  many  useful  and  excellent  observations  may 
be  collected  into  a  general  repository,  where  inquisitive  men  may  be  sure 
to  find  them  safely  and  carefully  preserved,  both  to  the  honour  of  those 
that  communicate  them,  and  to  the  general  good  of  mankind,  which  is 
the  principal  and  ultimate  aim."  To  this  same  paper,  probably  drawn 
up  in  1663,  amongst  other  things  desired  to  be  obtained  are,  "  all  obser- 
vations that  have  been  already  made  of  the  variation  of  the  magnetical 
needle  in  any  part  of  the  world" — a  subject  still  anxiously  attracting  the 
attention  of  the  scientific  men  of  the  present  day. 

It  is  not  to  be  wondered  at,  that  the  society  should  occasionally  have 
in  many  ways  subjected  themselves  to  the  ridicule  of  men  of  quick  wit 
and  lively  imagination.  It,  indeed,  met  with  much  scurrility  in  several 
tracts,  particularly  one  entitled  "  The  Transactioneer,  with  some  of  his 
Philosophical  Fancies."  The  society  itself,  in  the  great  world  at  this 
time,  may  be  compared,  but  almost  unworthily,  to  an  institution  in  a 
country  town  of  the  present  day ;  and  they  who  have  had  anything  to 
do  with  such,  may  readily  fancy  that  the  proceedings  of  so  aspiring  a 
body  would  often  be  misconstrued  or  not  understood.  It  is  only  by 
overlooking  all  such  taunts  with  indifference  that  progress  can  be 
made.  The  Royal  Society  nobly  took  this  course,  and  the  result  is 
manifest. 

On  the  20th  of  June,  1665,  the  first  notice  of  the  remarkable  opera- 
tion of  the  transfusion  of  blood  is  recorded  in  the  Journal.  This  curious 
experiment  was  well  calculated  to  draw  the  attention  of  inquiring  minds 
just  relieved,  as  it  were,  from  the  thraldom  of  the  anti-Baconian  phil- 
osophy, and  we  cannot  wonder  at  the  excitement  extending  itself,  when 
the  result  ascertained  was  considered  to  be  a  realization  of  the  alchemical 
reveries  of  an  elixir  of  life  and  immortality.  It  is  not  now  necessary 
to  mention  that,  some  experiments  proving  fatal,  the  practice  was 
abandoned. 

In  1666,  the  library  of  Arundel  House  was  presented  to  the  society. 

5  H 
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Around  this  nucleus  a  noble  assembly  of  books  is  at  present  collected, 
which  we  may  afterwards  notice. 

On  the  21st  Dec,  1671,  the  Bishop  of  Salisbury  (Dr.  Beth  Ward)  pro- 
posed for  candidate  "  Mr.  Isaac  Newton,  professor  of  the  mathematics  at 
Cambridge,''  and  on  the  8th  of  February  following,  Newton  made  his  cele- 
brated communication  about  the  nature  of  light,  which  he  designated 
as  "  the  oddest,  if  not  the  most  considerable  detection  which  hath  hither- 
to been  made  in  the  operations  of  nature."  The  finances  of  the  society 
were  at  this  time  anything  but  flourishing,  but  the  fellows  put  their 
shoulder  to  the  wheel,  and  by  dint  of  care,  and  attention,  ultimately 
prevented  insolvency  and  its  consequences. 

Hooke,  some  ten  years  before  this,  had  begun  to  make  "a  collection  of 
natural  rarities,"  anticipatory  of  the  brilliant  museum  which  now  graces 
the  metropolis.  The  society  purchased  a  small  collection  as  a  nucleus, 
and  several  curious  contributions  are  noticed.  "  The  stones  taken  out 
of  Lord  Belcarre's  heart  in  a  silver  box*"  "  A  bottle  full  of  stag's  tears  !  " 
and  there  are  afterwards  noticed  "  An  ostrich,  whose  young  were  always 
born  alive ! "  "  An  herb  which  grew  in  the  stomach  of  a  thrush  ! "  "A 
tooth  of  a  giant"  was  also  sent  over  from  America,  which  Geology  has 
now  converted  into  that  of  a  mastodon. 

All  these  objects  tell  us  very  plainly,  that  to  every  great  undertaking 
there  must  be  a  beginning,  and  that  the  beginning  may  well  be  laughed 
at  by-and-by.  It  is  true  courage  to  place  ourself  in  such  a  position  as 
likely  to  be  laughed  at  for  one's  pains ;  but  the  knowledge  that  enables 
us  to  do  this  is  creative,  and  we  ourselves  may  well  smile  too  after  a 
time.  Our  young  "mechanics  "  in  their  institutions  do  not  see  this — 
do  not  feel  its  force  and  truth.  They  should  be  taught  to  do  so.  It  is 
to  be  enforced,  that  in  the  prosecution  of  truth,  although  foolish  things 
may  be  attempted  to  be  done,  and  be  done — although  foolish  thoughts 
and  views  of  external  phenomena  may  be  inculcated,  good  things  and 
good  views  accompany  them.  Thus  it  is  recorded,  that  at  this  early 
period  a  clock  was  exhibited,  whose  movement  originated  in  a  magnet — 
a  thing  of  surprise  and  admiration  in  our  own  day,  being  analogous  to 
the  electric  clock. 

All  sorts  of  objects  were  sent  to  the  society  from  abroad.  In  1700,  a 
live  crocodile  and  some  live  opossums  were  exhibited,  and  created  interne 
interest.  What  would  the  "  fellows  "  of  that  day  have  said  to  the  collec- 
tion now  in  the  Regent's  Park !  and  yet,  in  all  probability,  it  is  but  a 
natural  growth  from  the  germ  thus  early  sown. 

Papin,  about  1684,  by  the  experiments  recorded  previously  to  his 
invention  of  the  celebrated  "  Digester,"  approached  very  nearly  to  the 
discovery  of  Watt,  and  Dr.  Lister  shortly  afterwards  nearly  anticipated 
the  great  geological  discovery  of  William  Smith,  showing  the  true 
relative  positions  of  the  rocks  of  England. 

On  the  30th  of  Nov.,  1678,  Edmund  Halley,  afterwards  president,  had 
been  elected  a  fellow.  To  him  we  owe,  in  addition  to  his  many  dis- 
coveries in  astronomical  science,  the  first  appreciation  of  the  real  com- 
plexity of  the  subject  of  magnetism. 

In  1681  Sir  Christopher  Wren,  was  elected  president. 

On  the  28th  of  April,  1686,  the  manuscript  of  the  first  book  of  New- 
ton's immortal  work,  entitled  "  Phihsopliice  Naturalis  Principia  Ilathema- 
tiea,"  was  presented  to  the  society,  and  it  now  forms  the  most  interesting 
item  in  its  library. 

The  secretaryship  of  Sir  Hans  Sloane,  who  afterwards  became  presi- 
dent, was  very  advantageous  to  the  society.  Under  him  it  resolved  "  to 
prosecute  vigorously  the  whole  designs  of  its  institution,"  and  the 
consequence  was  a  great  acquisition  of  new  facts,  and  very  near  approxi- 
mations to  some  of  our  recent  great  discoveries.  Savary's  celebrated 
condensing  steam-engine  was  one  of  the  results  exhibited  to  a  meeting 
in  1699.  About  this  time  also,  Dr.  AVatson's  experiments  in  electricity 
attracted  attention. 

In  1703,  Sir  Isaac  Newton  was  elected  president,  having  on  the  same 
day  first  been  elected  into  the  council.     He  was  elected  president  every 


year  to  the  time  of  his  death,  25  years  afterwards.  It  is  unnecessary 
to  advert  to  what  he  did  for  the  society  and  for  general  science.  Human 
praise  has  been  exhausted  upon  him.  In  1663  (aged  21),  he  discovered 
the  celebrated  Binomial  Theorem.  In  1G65,  he  had  arrived  substantially 
at  his  method  of  fluxions.  In  1666,  he  discovered  the  unequal  refran- 
gibility  of  the  rays  of  light.  In  1679,  he  proved  the  correctness  of  his 
grand  speculations  on  motion  with  reference  to  the  actual  phenomena  of 
the  universe — a  discovery,  the  greatness  of  which  even  the  most  exalted 
imagination  cannot  sufficiently  admire.  We  cannot  refrain  from  ad- 
verting to  one  of  its  recent  results — the  bringing  into  visible  existence 
a  new  planet  by  the  powers  of  calculation  alone.  In  1671,  he  presented 
to  the  society  the  first  reflecting  telescope,  made  by  his  own  hands.  In 
1687,  the  MS.  of  the  Principia  was  presented. 

In  1708,  a  proposal  was  made  for  steam  navigation,  but  was  not  then 
understood,  or  the  experiments  necessary  on  a  large  scale  were  consid- 
ered too  expensive. 

An  "  ancient  olive  crown "  is  conferred  annually  by  the  Royal 
Society  in  the  shape  of  a  medal,  bequeathed  by  Sir  Godfrey  Copley,  one 
of  their  oldest  fellows,  in  1709,  and  awarded  to  the  author  of  the  most 
important  scientific  discovery,  or  contribution  to  science  by  experiment 
or  otherwise.  It  is  worthy  of  mention,  that  the  first  medal  was  given  to 
Dr.  Franklin. 

But  we  must  finish  for  a  while. 

MODERN  WAR  GUNNERY. 

DOWNIE'S   WROCGHT-IRON    LINED  GUNS CAPTAIN    NORTON'S    FRICTIONAL   EX- 
PLODER  FAILURE    OF  THE    LANCASTER    GUN HARD    CLAY    AS  A  MATERIAL 

FOR  SHOT AMERICAN  rERCUSSION  EXPLOSIVE  SHOT DOUBLE-CHARGED  GUN 

FOR   DISTINCT    SHOTS TULK  AND    LEY'S  CYLINPRO-COXOIDAL  SHOT — KEN- 

BEDY'S  GUIDE-WINGED  SHOT TURTON!3  MULTI-BARRELLED  ARM PRUSSIAN 

NEEDLE    GUN — CAPTAIN    NORTON'S    PUNCH-FRONTED    SHOT GUN  COTTON 

PERKINS'  STEAM  GUN WATER-TIGHT  CAPS NERON'S  CAP-SUPPLIER. 

The  very  short  period  of  active  work  which  our  enormously  mas- 
sive and  expensive  guns  are  capable  of  working  through,  with,  anything 
like  a  satisfactory  performance,  is  very  startling  What,  for  instance, 
can  tell  a  plainer  story  of  the  stand-still  condition  of  our  practical  science 
of  gunnery,  than  the  fact  that  the  very  flower  of  our  siege  artillery  are 
useless  after  1,000  rounds.  The  force  of  the  explosion  in  such  heavy  dis- 
charges rapidly  abrades  the  surface  metal  of  the  bore,  wearing  out  the 
originally  true  cylindrical  form  into  a  mere  rough  hole,  considerably 
larger  than  the  diameter  of  the  shot;  whilst  the  gun,  if  of  brass,  becomes 
utterly  distorted  in  shape,  and  droops  at  the  muzzle.  We  begin  with 
1  - 1 6 th  of  an  inch  "  windage,"  or  play  for  the  shot  in  the  bore,  and  this 
gradually  increases  to  four  or  five  times  the  allowance,  until  a  long 
68-pounder,  which  is  made  to  and  does  throw  a  shot  3,400  yards,  drops 
down  in  its  range  to  2,000  yards,  whilst  it  loses  whatever  accuracy 
of  shooting  it  may  have  originally  possessed. 

We  have  before  us  plenty  of  lessons  upon  the  violently  deteriorating 
effect  of  continued  impact  upon  metals.  Th...  bl  ws  and  strains  upon 
railway  axles  rapidly  turn  even  the  soft  wrought  iron  into  a.  hard,  brittle, 
mass  of  crystals.  Cold  hammering  in  various  metal  manufactures  does 
the  same  thing;  and  the  rifle  shooter  knows  how  speedily  his  iron  target 
is  rendered  useless  from  a  similar  cause.  The  repeated  shocks,  even  on 
small  increments  of  surface,  form  a  hard,  polished  skin  upon  the  face  of 
the  metal,  whilst  the  back  thickness  remains  in  its  original  condition. 
This  places  the  sheet  of  metal  in  such  circumstances,  that  some  chance 
shot,  or  a  sharp  frost,  produces  a  destructive  fracture.  Is  there  not 
something  very  like  this  battering  action  going  on  in  our  large  guns  ? 
The  hard  cast-iron  shot  is  totally  undefended,  so  that  when  the  explosive 
discharge  takes  place,  the  hard  mass  of  metal  is  mercilessly  knocked 
about  from  side  to  side,  in  the  windage  space  of  the  gun's  bore,  until  at 
length,  a  brittle  layer  is  formed  over  the  whole  surface  of  the  bore,  and — 
as  the  last  hair  breaks  the  camel's  back — the  gun  one  day  bursts.  Some 
defensive  material,  whether  in  the  form  of  a  sabot,  or  a  loose  cloth  or 
leather  cover,  would  go  far  towards  obviating  the  evil.  Or,  we  must 
oppose  a  material  of  a  harder  and  denser  kind  to  the  explosive  action  of 
the  powder,  and  the  frictional  traverse  through  of  the  shot.  Wrought- 
iron  guns,  as  hitherto  made,  have  been  failures,  whilst  they  have  been 
amongst  the  most  costly  of  metallic  productions.  But,  as  we  hinted  last 
month,  there  is  a  strong  probability  that  we  shall  be  able  so  to  combine 
malleable  and  cast-iron,  that  a  true  and  solid  bore  will  be  secured  by  the 
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dense  internal  metal,  whilst  strength  to  resist  rending  asunder  will  be 
o-iven  by  the  encircling  mass  of  cast  metal.  Mr.  Downie,  an  extensive 
Glasgow  iron-founder,  is  at  present  engaged  in  carrying  out  such  a  plan. 
He  first  forges  a  central  tube  of  wrouglit-iron,  making  it  as  solid  as  pos- 
sible, and  boring  it  out  to  within  a  trifle  of  the  finished  calibre  of  the 
gun.  This,  which  is  the  actual  barrel  of  the  piece,  is  then  suspended 
vertically  in  the  mould,  and  cast-iron  is  poured  round  it. 


MOth. 

Fig.  1  of  our  engravings  is  a  longitudinal  section  of  such  a  gun — a 
9-inch  —  capable  of  throwing  a  150-pound  cylindro-conoidal,  or  egg- 
shaped,  shot  or  shell.  Fig.  2  is  a  horizontal  section  of  a  21  inch  mortar 
of  a  similar  kind,  capable  of  throwing  a  2,000-pound  shell. 

As  the  next  best  thing  to  the  doing  away  with  touch-holes  altogether, 
in  ordinary  cast-iron  guns,  Mr.  Downie  intends  to  bore  out  the  touch- 
hole  portion  consider- 
H  ably  wider  than  the 
ignition  requires,  the 
actual  touch  -  hole 
being  bored  out  of  a 
piece  of  hardened 
steel,  screwed  exte- 
riorly to  correspond  to 
a  thread  tapped  in  the 
breech.  The  piece  of 
inserted  steel  is  har- 
dened after  being  duly 
fitted  to  its  seat,  by 
being  first  brought  to 
a  "cherry-red  heat" 
in  a  charcoal  fire,  and 
then  plunged  into  oil. 
The  hard  metal  thus 
inserted  will  last  a 
much  longer  time 
than  the  body  metal 
of  the  gun,  and,  when  the  hole  is  enlarged  by  firing,  a  new  piece  is  easily 
screwed  in.  Without  any  such  preventive  means,  our  existing  guns  soon 
lose  a  large  amount  of  their  explosive  power  from  the  wasteful  escape 
of  gas. 

Bat  it  is  questionable  whether  all  the  trouble,  on  the  score  of  touch- 
holes,  would  not  be  avoided  by  the  use  of  Capt.  Norton's  frietional  igniter, 
which  we  have  represented  in  fig.  3,  as  specially  contrived  for  firing 
cannon  or  howitzers  from  the  muzzle,  without  using  a  touch-hole. 
Those  who  have  read  our  previous  notes  on  the  subject  of  this  little 
contrivance  will  easily  comprehend  its  operation.  The  paper  case 
or  cartridge  cover,  a,  is  broken  away,  to  show  the   igniting  details. 


These  are  simply  four  heads  of  lucifer  matches,  b,  tied  round  the  twisted 
copper  wire,  c,  so  that,  on  pulling  the  wire  pretty  sharply,  the  frietional 
action  of  the  twists  fires  the  matches ;  their  light  fires  the  cartridge 
charge,  and  the  latter  fires  the  charge  in  the  gun — the  ignition  apparatus 
being  embedded  in  the  powder  supplied  to  the  gun.  The  chance  of  an 
effective  scratching  of  the  matches  is  improved  by  the  turning  up  of  the 
jagged  end,  d,  of  the  wire,  this  hook  being  obviously  a  most  powerful 
rubber.  The  looped  end,  E,  of  the  wire  is  made  long  enough  to  hang  out 
of  the  muzzle  of  the  gun,  whence  a  cord  passes  back  to  the  gunner. 

In  Mr.  Downie's  mortar,  the  wrought-iron  lining  is  in  two  pieces,  over- 
lapping at  the  junction  edges.  The  outer  piece  is  expanded  by  heat,  to  fit 
over  the  edge  of  the  inner  piece,  so  that,  on  contraction,  it  makes  a  secure 
joint.  This  mode  of  manufacture  both  cheapens  and  simplifies  the 
manipulation ;  because,  instead  of  having  to  forge  a  large  solid  block,  the 
maker  has  only  to  hammer  out  a  thick  plate  to  suit  the  required  circum- 
ference— turning  it  up,  and  welding  it — thus  saving  a  vast  amount  of 
boring  out,  as  well  as  the  otherwise  wasted  metal.     The  bottom-piece 


may  be  made  in  a  cast-iron  "cress,"  which  can  be  supplied  by  the 
founder  to  the  forger,  so  that  the  whole  could  be  roughed  off  pretty 
nearly  to  the  required  contour,  demanding  very  little  tooling  to  bring  it 
to  the  finished  shape.  It  would  appear  that  this  compound  system  of 
manufacture  will  bear  most  importantly  upon  the  construction  of  heavy 
ordnance,  enabling  the  engineer  to  produce  guns  of  a  size  and  weight 
hitherto  unheard  of. 

Another  point  to  which  Mr.  Downie  has  directed  his  attention,  and 
which  is  applicable  to  all  classes  of  guns,  is  the  effective  strengthening 
of  the  breech  end.  The  ordinary  guns  are  all  made  with  a  plain  taper 
forwards.  But  this  form,  whilst  it  does  add  strength  to  the  part  where 
the  direct  explosion  occurs,  is  by  no  means  economically  strong.  In 
many  cases  of  failure  the  gun's  breech  is  blown  right  off,  and  in  others, 
where  longitudinal  rupture  occurs,  it  is  obvious  that  it  arises  all  the  same 
from  pure  weakness  of  form.  Mr.  Downie's  remedy  is  the  forming  the 
breech  end  with  a  parabolic  swell — giving  the  butt,  or  extreme  end  of 
the  breech,  a  greater  bulge  or  convexity  than  at  present.  The  convex 
curvature  dies  off  forward  with  the  body  of  the  gun,  at  about  the  position 
of  the  trunnions.  This  gives  the  breech  an  easy  swell,  and  furnishes 
what  is  wanted — the  greatest  strength  with  the  utmost  economy  of 
metal. 

The  grey  charcoal  pig-iron  made  at  the  Newlands  Furnaces,  near 
Ulverston,  makes  the  strongest  castings  in  the  world,  and  it  appears  to 
be  an  invaluable  material  for  guns.  The  only  plausible  solution  of  the 
mystery  of  the  invulnerable  Prussian  mortar — which,  although  fully  as 
light  as  our  mortars,  could  not  be  burst  by  any  possible  charge,  whilst 
ours  constantly  give  way — is,  that  it  was  cast  from  metal  resembling 
that  of  the  Ulverston  production,  and  it  is  most  probable  that  it  was 
charcoal  iron. 

It  seems  that  the  truth  now  oozes  out  about  the  Lancaster  gun. 
What  we  have  long  ago  predicted  in  theory,  is  now  confirmed  in  prac- 
tical fact.  The  guns  are  expensive  in  first  cost,  difficult  to  bore,  and 
requiring  special  machinery  of  a  most  complex  character  to  produce 
them ;  and,  after  all,  they  are  very  inaccurate  and  uncertain  in  their 
practice,  and  are  constantly  bursting.  The  cost,  too,  of  firing  is  enor- 
mous. It  is  said,  although  it  is  certainly  hard  to  believe,  that  each  dis- 
charge of  the  Lancasters  now  in  the  East  costs  a  lavishly  prodigal  nation 
£20!  Wrought-iron  shot  are  found  to  be  necessary ;  and,  of  course,  these 
expensive  masses  must  be  accurately  turned  to  the  elliptical  twist  of  the 
gun's  bore.  Such  nicety  is  essential  for  giving  the  gun  anything  like 
a  chance,  and  this  seems  to  us  to  point  to  the  conclusion  which  we  have 
long  ago  drawn — that  the  hard  cast-iron  shot,  in  attempting  to  over-ride 
the  curves  of  the  rifling,  on  its  way  out  in  the  speediest  and  most  direct 
manner,  tears  open  the  gun.  All  we  want  in  the  way  of  accuracy  seems 
to  us  to  be  gained  by  Captain  Norton  in  his  "  cast  rifle  cannon,"  which 
hardly  involves  a  greater  degree  of  difficulty  in  its  execution  than  a 
common,  plain,  smooth  bore-piece.  A  rifle  one-pounder  of  this  kind — 
that  is,  with  the  rifle  grooves  simply  cast  in — made  some  time  ago  at 
Cork,  made  very  capital  practice.*  Any  chance  unavoidable  irrregu- 
larity  in  the  gun's  bore  does  not  effect  the  accuracy  of  the  flight  of  the 
elongated  shot  used  in  it,  as  any  deranging  influence  of  this  sort  can 
only  bear  upon  the  shot  as  it  passes  along  the  bore.  The  moment  the 
shot  emerges  at  the  muzzle,  the  rotatory  motion  round  its  long  axis  at 
once  rectifies  whatever  tendency  to  derangement  may  have  previously 
arisen.  Stirling's  toughened  cast-iron  seems  to  offer  advantages  for  cast- 
ing these  guns.  The  addition  of  a  wooden  sabot  to  the  shot's  base  is  an 
important  addition,  for  the  sabOt  fits  well  to  the  rifle  grooves,  and  con- 
forms easily  to  its  channel.  Base  projections  of  plumbers'  solder  have  a 
similar  effect.  Some  recent  experiments  by  Captain  Norton,  with  a  cork 
sabSt  on  an  elongated  rifle  shot,  are  very  satisfactory.  The  shot  used 
was  of  brass,  with  a  square  base  shank  to  carry  the  cork.  The  explosion 
of  the  charge  causes  the  cork  to  expand  into  the  rifle  grooves,  and  hence 
there  is  no  necessity  to  cast  shot  with  rifle  projections.  Thick  leather 
or  paper  might  be  pres:el  into  shape  to  answer  a  similar  purpose. 
This  inventor  has  also  suggested  the  use  of  clay,  as  a  material  for 
making  the  elongated  shot  for  rifle  cannon.  Blue  or  yellow  clay  is  to 
be  compressed  in  the  rifle  mould  to  obtain  the  rifle  core.  This  material 
may  be  made  excessively  tenacious  by  the  addition  of  oil  or  grease,  just 
as  the  natives  of  India  prepare  their  bow  pellets.  These  elay  shots  are 
to  be  dried  gradually  without  heat,  and,  when  properly  prepared,  their 
discharge  from  the  gun  would  tend  to  remove  any  roughness  in  the  bore. 
The  plastic  shot  will  be  made  hollow,  the  clay  being  most  powerfully 
compressed.  Mr.  Fairbairn  has  made  clay  as  hard  as  stone  by  simple 
compression.  We  have,  besides,  the  familiar  instance  of  Mr.  Prossers' 
beautiful  compressed  clay  buttons,  as  hard  as,  and  very  much  resembling 
agate.  It  will  be  something  new  to  smash  in  the  sides  of  a  man-of-war 
with  clay ! 

See  page  31,  P.  M.  Journal  for  May  last,  for  complete  engravings  of  this  cannon. 
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In  America,  a  new  percussion  explosive  shot  for  cannon  has  just  been 
tried.  This  shot  is  conoidal,  and  hollowed  to  contain  gunpowder,  and 
furnished  with  a  nipple  on  the  point.  It  is  covered  with  a  soft,  metal- 
flanged  jacket,  so  that  it  can  be  rammed  tightly  down,  to  avoid  windage, 
without  affecting  the  explosive  capabilities  of  the  percussion-cap  on  the 
nipple.  The  shot  is  discharged  by  a  charge  of  powder  behind  it,  in  the 
usual  manner,  and,  when  the  conoidal  apex  strikes  its  mark,  the  soft 
metal  case  is  driven  forcibly  down  upon  the  percussion  cap,  the  explosion 
of  which  ignites  the  powder  in  the  shot,  when  all  the  effects  of  a  shell 
are  produced. 

Another  suggestion,  from  the  same  quarter  of  the  world,  is  the  firing 
of  two  distinct  charges,  one  after  the  other,  by  means  of  a  common  gun- 
lock.  Two  priming-holes  are  bored  in  the  side  of  the  barrel,  and  two 
charges  are  inserted  at  once.  The  lock  is  so  arranged,  with  a  double- 
headed  hammer,  that  it  will  first  of  all  strike  the  cap  of  the  forward 
nipple  on  the  side  of  the  barrel,  and  discharge  the  first  ball,  and  then  act 
upon  the  second  nipple  in  a  similar  manner. 

Messrs.  Tulk  &  Ley,  of  the  Lowca  Iron  Works,  Cumberland,  have 
submitted  to  the  Board  of  Ordnance  a  new  adaptation  of  the  cylindro- 
conoidal  ball  for  large  guns.  This  missile  is  in  three  parts — the  main 
section  being  a  hollow  or  solid  cylindio-conoid  of  cast-iron ;  a  second 
portion  consists  of  a  hollow  cylinder,  combined  with  an  inclined  cone; 
these  two  parts,  fitting  into  each  other,  passing  through  the  third  part, 
which  is  a  double  leaden  ring  fitting  closely  to  both.  When  entered 
into  the  cannon,  the  acting  conical  end  points  to  the  muzzle,  whilst  the 
discoid  end  of  the  conical  plug  is  next  to  the  powder,  the  leaden  ring 
being  between  the  two.  The  discharge  drives  the  after  plug  up  into  the 
ring,  and  the  consequent  expansion  of  the  lead  produces  a  close  fit  against 
the  surface  of  the  bore,  doing  away  with  all  extravagant  windage.  It 
has  received  the  name  of  "belemnite,"  from  its  resemblance  to  that  fossil. 
It  is  important  to  observe  a  due  relation  between  the  length  and  the 
diameter  of  cylindro-conoidal  shot.  The  experimental  shot  of  Mr.  Ken- 
nedy, from  which  our  engravings  of  last  month  were  made,  is  too  short 
for  its  diameter.  Mr.  Kennedy  finds  that  the  best  result  is  obtained 
when  the  length  of  the  cylindrical  portion  is  equal  to  two  diameters, 
with  the  cone  in  addition.  Such  a  proportion  is  observed  in  the  modifi- 
cation of  the  shot  shown  in  external  elevation  in  fig.  4,  which  illustrates 
a  further  improvement,  just  introduced  by  the  inventor.  The  alteration 
is  in  the  form  of  the  rifle  wings,  which  are  now  made  to  counteract  the 
deranging  influence  of  side  winds,  as  affecting  the  accuracy  of  the  shot's 
line  of  flight.  The  engraving  represents  the  shot  as  it  is  during  its 
flight;  the  retaining  ring  is  removed,  and  the  wings  are  fully  expanded. 
The  only  change  in  the  form  of  the  wings  is,  that  instead  of  being  paral- 
lel, as  originally  conceived,  they  are  now  narrowed  off  forward,  being  of 
tlie  full  width  at  the  stern  end  only,  whilst  they  "  die  off  to  nothing,"  at 
the  commencement  of  the  cone.     The  effect  of  this  excessively  simple 

change  is  peculiar  and  important.     It 
T'S.  4-  enables   the    shot    to    make   its   own 

allowance  for  the  lateral  action  of  the 
wind,  whether  the  atmosphere  is 
moved  to  a  mere  gentle  breeze,  or  a 
fierce  gale.  The  widened  portion  of 
the  wings  at  the  stern  affords  the 
greatest  pressure  area  for  the  wind  at 
thai  p.iii ;  and  hence,  the  stronger  the  wind  blows,  the  more  will  it 
direct  the  cone  of  the  shot  into  the  "  wind's  eye."  In  ordinary  artillery 
practice,  the  gunner  must  always  "  borrow  "  a  space  wide  of  his  mark 
towards  the  windward  side,  to  prevent  his  shot  from  being  carried  too 
far  to  leeward ;  and  as  this  borrowing  must  vary  with  every  change  in 
the  wind's  force,  firing  in  a  wind  is  necessarily  very  uncertain.  Mr.  Ken- 
nedy originally  proposed  to  add  a  spring  vane  apparatus  to  the  gun,  for 
the  purpose  of  showing  the  gunner  how  much  divergence  he  must  give, 
the  vane  being  turned  over  from  the  straight  line,  more  or  less,  just  as 
the  wind  blows.  But  the  inclination  of  the  wings  does  away  with  the 
necessity  of  any  adjunct  to  the  gun,  and  carries  the  shot  straight,  irre- 
spective of  lateral  winds.  The  greater  or  less  force  of  the  wind  does  not 
influence  the  point,  because  the  greater  tendency  of  a  shot  to  go  to  lee- 
ward in  a  strong  wind,  will  be  exactly  counteracted  by  a  correspondingly 
greater  steering  effect  to  windward.  When  the  proper  amount  of  wing 
inclination  is  settled  by  practical  trial,  it  remains  constant,  and  the  wind 
itself  adjusts  the  shot's  flight. 

Mr.  Henry  Turton,  of  Burton-on-Trent,  has  suggested  to  us  the 
curious  multihanelled  arm  represented  in  figs.  5  and  6.  This  gun  is  a 
30-shot  revolver,  being  capable,  as  stated  by  the  inventor,  of  firing  30 
J-inch  balls  in  25  seconds.  Fig.  5  is  a  longitudinal  section  of  the  gun; 
and  fig.  G  is  a  back  end  view  corresponding.  The  thirty  barrels,  a,  are 
arranged  in  a  circle,  being  set  with  their  opposite  ends  in  the  edge 
recesses  of  the  circular  disc  framework,  b,  and  held  down  by  screw-pins 


passed  through  the  frame  flanges.  The  discharging  hammer,  c,  is 
jointed  transversely  to  the  rear  end  of  the  central  rotating  spindle, 
d,  passing  right  through  the  body  of  the  gun.  On  the  inner  edge  of 
the  hammer  is  a  projecting  curved  and  inclined  piece,  e,  intended  to 
slide  upon  the  part,  p,  of  the  arm  of  the  ratchet  wheel,  G.  This 
wheel  is  loose  upon  the  central  spindle,  and  capable  of  rotating 
thereon  in  one  direction,  whilst  it  is  detained  from  shifting  in  the  reverse 
direction  by  the 
spring  detent,  H. 
The  hammer  is 
actuated  in  its 
striking  descent 
by  the  blade- 
spring,  j,  fixed 
between  the  ver- 
tical parallel 
arms,  k,  attached 
to  the  rotating 
spindle.  The 
action  of  this 
contrivance  is 
this — The  wea- 
pon being  held 
in  the  left  hand, 
the  right  hand 
is  employed  in 
raising  and  let- 
ting fall  the 
hammer,   c,    by 

means  of  the  knob,  l,  and,  considerable  fall  being  given  to  the  hammer, 
it  discharges  each  barrel  in  succession.  As  the  hammer  is  raised,  the 
projecting  arm,  e,  sliding  upon  the  arm  of  the  ratchet-wheel,  pushes 
round  this  wheel  and  through  it,  the  framing  and  central  shaft,  to  the 
distance  of  l-30th  of  a  revolution.  When  the  hammer  is  let  fall,  the 
blade-spring,  m,  which  is  attached  to  the  main  spindle,  has  acquired,  by 
this  slight  rotation,  sufficient  recoil  to  throw  the  ratchet  wheel,  G,  by 
means  of  the  pin,  N, 
into  gear  with  the  de- 
tent, h,  by  another 
notch.  This  is  the 
routine  throughout  the 
entire  revolution,  each 
rise  and  fall  of  the  ham- 
mer causing  it  to  strike 
each  nipple  in  succes- 
sion. A  steel  plate, 
bolted  together  if  neces- 
sary, in  two  halves,  is 
intended  to  be  attached 
to  the  main  spindle,  be 
tween  the  ratchet-wheel 
and  the  hammer,  rotat- 
ing with  the  spindle, 
and  thus  shielding  the 
internal  mechanism  from 
injury. 

Mr.  Turton's  idea  is 
that  such  a  weapon  as 
this,  although  labouring  under  disadvantages  in  some  respects  and  in 
some  situations,  will  be  particularly  valuable  in  others — as,  for  example, 
in  the  close  hand-to-hand  fight  which  ordinarily  decides  the  capture  of  a 
boarded  vessel.  A  small  sized  bore  has  here  been  fixed  upon  to  avoid 
objectionable  weight,  this  being  the  serious  obstacle  to  its  use  for  large 
calibres.  The  engravings  represent  the  gun  half  real  size.  The  weight, 
when  loaded,  is  five  pounds. 

The  value  of  the  zundnagel  geivelir,  or  Prussian  needle-gun,  has  often 
been  insisted  upon  in  the  pages  of  this  journal,  and  we  have  taken  the 
trouble  to  illustrate  it  very  fully,  both  as  a  rifle  and  as  a  chambered 
arm  or  revolver.*  This  arm,  which  has  long  been  extensively  used  in 
the  Prussian  army,  has  more  than  held  its  way  under  the  objections 
very  naturally  urged  against  it  by  military  authorities,  and  it  is  now 
being  steadily  introduced  as  the  most  effective  weapon  of  its  kind. 
Military  men  of  the  old  school — of  whom  those  in  authority  are  always 
composed — could  not  see  how  a  breech-loading  barrel  could  by  any  pos- 
sible chance  be  tight  under  the  great  explosive  pressure,  but  this,  and 
one  or  two  other  difficulties  overcome,  the  objection — in  our  eyes  the 
greatest  compliment  that  could  be  paid  to  the  contrivance — was  raised, 

*  See  Plate  104,  Part  53,  P.  M.  Journal. 
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that  it  possesses  too  great  facilities  for  firing.  It  was  thought  that  the 
possibility  of  firing  six  or  eight  times  in  a  minute  would  afford  too  great 
temptation  to  the  men  to  fire  off  all  their  ammunition  in  a  random  way. 
But  this  is  a  pure  question  of  discipline,  and  the  coolness  of  British 
soldiers— of  whicli  we  have  recently  had  so  many  splendid  examples-- 
would  remove  all  such  ill-judged  doubts.  Amongst  other  pieces  of 
suggestive  information  which  Prussia  has  sent  us,  is  a  proposal  for  a 
new  conoidal  ball  suitable  for  common  rifles.  The  nucleus  of  this  ball 
is  the  plain  conoid,  which  is  enveloped  in  a  mass  of  papier  machts, 
pressed  into  a  spherical  shape,  and  in  passing  through  the  barrel — from 
the  breech  where  it  is  entered — the  tough,  yet  pliable  papier  mache 
shell  adapts  itself  much  better  to  the  rifle  grooves,  to  form  the  feather 
guide-pieces  than  the  common  leaden  ball.  The  apices  of  the  cones  are 
furnished  wtth  steel  pieces,  adding  immensely  to  the  penetrative  powers 
of  the  missile,  so  as  to  enable  it  to  go  through  a  tough  cuirass,  against 
which  a  mere  leaden  ball  would  only  be  flattened.  There  is  nothing 
new  in  the  idea,  however  much  there  is  in  the  practice,  of  thus  steeling 
the  balls;  but,  until  now,  we  have  had  great  difficulty  in  effecting  a 
combination  of  the  steel  with  the  lead.  This  is  now  done  by  giving  to 
the  base  of  the  steel  cone  a  projecting  shank,  the  end  of  which  is  notched 
or  toggled.  In  casting  the  ball,  the  steel  piece  is  placed  in  the  mould, 
with  its  point  downwards,  and  when  the  melted  lead  is  poured  in,  it 
holds  the  steel  securely  within  it.  All  such  schemes  are  costly  affairs, 
but  in  this,  as  in  many  other  cases  of  mechanical  execution,  we  must 
first  get  the  best  thing  we  can,  at  any  cost,  and  then  devise  the  best 
means  of  economising  the  cost  of  production. 

Capt.  Norton  has  long  since  made  most  effective  practice  with  what  he 
calls  his  "  Elongated  cylindrical  steel  punch-fronted  rifle  shot."  The  testing 
target  in  his  experiments  was  composed  of  a  piece  of  3-8ths  boiler-plate, 
set  up  vertically  against  a  wall — a  block  of  American  elm  being  inter- 
posed at  a  distance  of  six  inches  behind  the  plate.  The  shot,  a  3-ounce 
one,  was  fired  from  Colonel  Greaves'  two-grooved  rifle  of  the  regulation 
military  calibre,  the  charge  being  4^  drachms  of  sporting  powder,  and  the 
distance  40  yards.  The  shot  perforated  the  iron  plate,  cutting  out  a 
piece  like  a  punch,  and  then  entering  half  an  inch  into  the  elm  block. 
At  60  yards,  the  perforation  in  the  plate  was  more  perfect,  the  sides  of 
the  hole,  as  well  as  of  the  piece  taken  out,  being  smoother  and  more  per- 
fect than  at  the  shorter  range,  whilst  the  penetration  into  the  wood  was 
three-quarters  of  an  inch.  Reasoning  upon  these  results,  Captain  Norton 
is  of  opinion  that  an  elongated  rifle  shot  of  similar  construction,  but 
having  plumbers'  or  fine  solder,  instead  of  lead,  to  form  the  projections 
of  its  base,  and  fired  from  a  10-inch  rifle-cannon,  would  penetrate  a  4J- 
inch  wrought-iron  plate.  This  performance  is,  however,  somewhat  pro- 
blematical, for  experimental  trials,  undertaken  quite  recently,  have  shown 
how  immeasnrably  greater  are  the  powers  of  resistance  of  a  solid  plate 
of  great  thickness  than  a  series  of  thinner  plates  bolted  together.  Still, 
the  immense  punching-out  power  of  this  missile,  as  actually  shown  in 
the  experiments,  give  much  greater  weight  to  the  inventor's  assertion 
than  we  should  have  felt  justified  in  attaching  to  it,  from  a  mere  glance 
at  the  form.  The  shot  is  represented  in  our  fifth  vol.,  page  267,  part 
59,  being  fig.  12  of  the  groups.  The  squared-off  head  shows  that  the 
shot  is  truly  enough  "  punch-headed." 

Our  knowledge  of  what  thick  wrought-iron  can  do  in  withstanding  the 
impact  and  penetrative  powers  of  heavy  projectiles  has  received  some 
confirmatory  accession  from  America,  where  experiments  were  conducted 
some  dozen  years  ago,  with  the  view  of  settling  the  point.  About  1842, 
Mr.  Stevens,  the  well-known  shipbuilder,  suggested  the  building  of  a 
floating  steam  battery  of  iron,  for  the  defence  of  New  York  harbour  in 
times  of  war.  It  was  then  proved  that  a  4^-inch  wrought-iron  target 
was  completely  proof  against  a  64-pounder  solid  shot,  fired  at  the  ultra- 
point  blank  distance  of  ten  yards.  This  battery  has  been  delayed  for 
various  reasons,  but  it  is  now  building  in  earnest,  and  is  to  be  400  feet 
long. 

Schonbein's  celebrated  invention,  gun-cotton  or  nitrate  of  lignin,  which 
made  so  transient  a  display  a  year  or  two  ago,  is  again  attracting  atten- 
tion as  a  substitute  for  the  artillerist's  gunpowder.  Austria  is  at  present 
going  into  the  subject  pretty  warmly,  and  somewhere  near  200  guns  are 
being  made  for  the  purpose  of  using  it.  The  undeniably  superior  range 
of  the  Russian  guns  of  the  same  calibre  as  our  own,  has  led  to  the  suppo- 
sition that  gun-cotton  is  being  adopted  by  the  Sebastopol  engineers. 
Why  this  curious  and  astonishingly  effective  substance  has  never  been 
put  to  practical  use  in  this  country  it  is  excessively  difficult  to  see,  ex- 
cept we  are  to  regard  ancient  prejudices,  vested  interests,  and  stiff 
offiVal  routine,  as  the  true  barriers  to  its  adoption  ;  for  we  have  pretty 
authority  for  assigning  to  cotton  the  following  advantages  over 
powder  : — It  is  four  or  five  times  as  powerful  as  gunpowder,  in  compari- 
son, weight  for  weight,  whilst  it  will  not  explode  under  any  circum- 
stances until  subjected  to  a  heat  of  about  340°;    hence  its  safety  in 


handling.  It  occupies  but  two-thirds  of  the  space  taken  up  in  a  gun  by 
a  charge  of  powder  of  the  same  explosive  power.  It  explodes  with 
greater  rapidity  than  powder — an  important  consideration  for  marine 
artillery,  the  effect  of  which  is  so  often  impaired  by  a  tardy  discharge  in 
a  heaving  sea.  This  quickness  is  also  an  obvious  point  of  advantage  for 
shell  practice ;  and  even  the  rifle  of  the  private  soldier  would  derive 
some  additional  closeness  of  shooting  from  it.  Hardly  any  smoke  is 
made  by  it,  if  really  good ;  it  leaves  no  perceptible  residuum  in  the  bar- 
rel ;  does  not  heat  the  gun,  and  fires  without  priming.  It  hangs  fire 
seldom,  no  matter  how  damp  the  atmosphere  may  be ;  it  may,  indeed, 
be  kept  in  water  until  wanted.  Lastly,  its  manufacture  is  of  the  simplest 
kind,  being  nothing  more  than  the  immersion  of  cotton,  sawdust,  or 
nearly  any  vegetable  fibre,  for  a  few  minutes,  in  nitric  and  sulphuric  acid, 
and  a  good  washing  out  in  water  afterwards.  It  is  now  seven  years 
since  we  commenced  our  experimental  acquaintance  with  this  explosive 
agent,  and  we  have  learnt  in  that  time  that  the  advantages  to  which  we 
have  referred  are  veritable  facts.  Perhaps  a  more  effective  way  of  con- 
veying to  the  reader  a  true  idea  of  its  value,  than  any  other,  is  to  tell 
him  that  a  12-pounder  gun,  loaded  with  cotton  weighing  one-half  the 
regulation  charge  of  powder,  produces  the  effect  of  an  18-pounder. 

In  casting  about  for  all  available  means  of  improving  our  fighting  re- 
sources, Perkins'  steam-gun,  of  ancient  memory,  has  not  been  overlooked ; 
and  the  son  of  the  inventor  has  openly  proposed  to  do  wonders  with  it 
for  the  Government.  It  is  suggested,  in  favour  of  such  an  arm,  that  a 
steam-gun  capable  of  throwing  sixty  small  bullets  a  minute — equal  to  the 
musketry  of  an  entire  company  of  soldiers — might  be  mounted  upon 
wheels,  to  be  as  portable  as  a  common  field-piece.  A  steam  battering 
cannon,  to  throw  a  ball  of  a  ton,  it  is  said  might  be  carried  on  board  Mr. 
Scott  Russell's  great  ship  of  10,000  tons,  and  have  an  effective  range  of 
five  miles.  Steam  has  done  and  can  do  much,  and  its  terrific  effect  in 
throwing  balls  in  an  exhibition  room  has,  no  doubt,  often  awakened  im- 
pressive feelings  as  to  its  apparently  unlimited  powers  of  destruction  ; 
but  steam  machinery  on  the  rough  battle  field,  and  exposed  to  so  many 
evil  chances,  is  quite  a  different  thing. 

The  "  water-tight  percussion  cap  and  nipple,"  by  Messrs  Brooks,  of 
Birmingham,*  and  the  "waterproof  nipple"  of  Mr.  Kennedy,!  were 
both  aims  at  a  highly  laudable  improvement  —  the  prevention  of 
misfires  from  damp.  A  more  effectual  plan  than  either  of  these 
has  recently  been  introduced  by  Messrs.  Eley,  who  have  worked 
out  the  plans  of  the  military  inventor.  This  is  simply  the  coating  of 
the  interior  of  the  percussion  cap  with  gutta-percha.  The  effect  of 
this  simple  and  inexpensive  preservative  is  somewhat  wonderful. 
Whilst  the  arms  of  our  men  in  the  Crimea  have  been  constantly 
rendered  useless  by  exposure  to  rain  and  damp,  and  whilst  every 
sportsman  continually  loses  rare  chances,  in  the  way  of  game,  from 
the  searchingly  penetrative  effect  of  damp  at  the  nipple,  the  gutta- 
percha-lined  cap  entirely  prevents  misfires.  Even  after  immer- 
sion of  the  breech  in  water  for  twenty-four  hours,  the  gun  fitted  with 
these  caps  is  still  in  effective  condition.  So  satisfactory  is  the  defence 
thus  provided,  that  the  inventor  offers  to  test  his  caps  against  the  Wool- 
wich ones  of  Government,  giving  the  latter  the  benefit  of  fifty  misfires 
out  of  two  hundred  discharges  before  he  begins  to  count,  the  arms  to  be 
both  dry  and  wetted  to  various  degrees.  There  would  be  ample  room 
for  comment  upon  the  fact  that  the  confessedly  inferior  common  caps  are 
still  in  use  throughout  the  British  army.     Sportsmen  have  grown  wiser. 

M.  Neron,  a  Parisian  inventor,  has  got  the  French  military  authorities 
to  use  a  new  plan  of  his  for  setting  the  percussion  caps  upon  the  nipples. 
The  apparatus  consists  of  a  tube  containing  twenty-two  caps,  placed 
parallel  with  and  close  beside  the  barrel,  being  partially  inserted  in  the 
stock,  and  so  arranged,  that  whilst  the  near  end  is  attached  by  a  pin  to 
the  hammer,  the  further  extremity  is  free  to  travel  in  a  slot.  Its  action 
is  very  simple ;  the  tube  being  filled  with  caps  from  a  reservoir,  several 
of  which  occupy  but  a  very  small  space,  the  end  cover  is  turned  down. 
On  drawing  the  hammer  to  half-cock,  the  tube  is  drawn  forward,  until  a 
cap  is  brought  over  the  nipple,  and  at  full-cock  the  cap  is  pressed  down 
upon  it.  After  firing,  if  any  portion  of  the  copper  remains  attached  to 
the  cap,  it  is  removed  by  a  small  picker  preceding  the  tube,  on  its  being 
again  drawn  forward  to  repeat  the  operation. 

It  is  evident,  that  by  this  simple  and  cheap  addition  to  any  fire-arm, 
much  time  must  be  saved  in  loading,  and  a  great  waste  of  caps  must  be 
avoided,  whilst  about  twenty-five  per  cent,  of  copper  is  saved  in  making 
the  caps — and  they  are  kept  dry  in  the  reservoir,  instead  of  being  exposed 
to  damp  and  running  the  risk  of  not  exploding,  as  frequently  occurs  in 
action. 

We  had  occasion,  last  month,  to  remark  that  the  manufactures  for 
war  purposes  had  crept  into  novel  quarters.     Since  then,  the  plough- 


*  Page  IIS,  Vol.  II.,  P.  M.  Journal. 
t  Pages  279,  Vol.  II.,  and  94,  Vol.  III.,  P.  .V.  Journal. 
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share  has  been  beaten  into  the  sword  in  other  directions,  and  a  Man- 
chester spindle  and  flyer  maker  has  engaged  to  put  his  forges  and  lathes 
into  action  for  the  manufacture  of  80,000  bayonets  and  130,000  ram- 
rods. Hitherto  the  bayonet  has  always  been  the  uncertain  product  of 
hand  labour,  but  in  Manchester  the  undeviating  accuracy  of  machinery 
is  to  be  put  to  the  test  upon  it. 

Much  that  has  been  hazarded  in  our  two  chapters  on  the  mechanical 
appliances  of  war,  is  obviously  more  suggestive  than  directly  practical, 
in  its  character.  The  subject  is  a  wide  one — and  the  interest  attaching 
to  it  is  at  least  great  enough,  we  think,  to  insure  consideration  for  many 
guesses  at  improvement.  We  come  to  practice  as  the  ultimate  touch- 
stone— and  by  a  reference  to  it  will  our  propositions  be  judged,  and  either 
perpetuated,  or  swept  remorselessly  away. 

We  have  yet  to  see  the  catastrophe  of  that  great  drama,  of  which  but 
the  prologue  has  been  rehearsed  before  Balaklava,  the  Alma,  and  Sebas- 
topol,  and  it  behoves  us  more  than  ever  to  examine  such  things  as,  for 
this  reason,  are  continually  acquiring  a  deeper  interest  and  a  higher  value, 
— to  record  the  history  of  the  past,  and  to  recognise  fully  the  present,  that 
we  may  afford  some  guide  for  the  actions  of  the  future.  Every  passing 
hour  shows  us  that  it  would  have  been  better  had  we  earlier  taken  steps  to 
spare  the  sweat  of  our  brows,  and  the  blood  of  our  men,  by  a  more  com- 
plete development  of  the  conceptions  of  the  brain.  For  we  all  now 
address  our  contemplation  to  battles  and  their  fortunes,  and  the  unseen 
void  which  lies  beyond  them  all. 


DUPLEX  STEAM  BOILER. 

Ev  Mb.  J.  H.  Robinson,  Hebden  Bridge,  Yorkshike. 

[Illustrated  by  Plate  1G5.) 

High-pressure  steam-boilers,  to  be  safe,  must  be  of  small  diameter. 
Had  this  point  been  better  attended  to  in  earlier  times,  we  should  have 
had  fewer  of  those  grossly  severe  casualties  which  are  the  more  lamen- 
table, because  they  have  been  so  gratuitously  incurred.  The  high- 
pressure  system  grew  up  with  the  necessities  of  the  times,  when  those 
times  saw  the  industrial  districts  of  the  country  filled  with  low-pressure, 
and  consequently  large  diameter  boilers.  It  was  fostered  too,  in  the 
absence  of  all  provision  for  its  requirements,  as  a  most  excellent  servant, 
but  a  wretchedly  bad  master,  until  the  evil  worked  out  its  own  remedy, 
and  proved,  by  the  hardest-beaded  of  all  arguments,  that  if  a  more  powerful 
agent  is  to  be  employed,  we  must  adapt  to  it  machinery  of  corresponding 
superior  strength.  But  all  this  has  now  nearly  gone  by,  and  with  our 
high-working  pressures  and  narrowed  evaporative  limits,  we  have  for 
some  time  sought  for  the  form  of  generator  which  should  combine  the 
greatest  area  of  really  effective  heating  surface,  with  the  reduced  dia- 
metrical bounds,  wherein  alone  experience  had  taught  us  that  safety 
exists.  It  is  an  arrangement  of  this  class  which  we  have  now  to  describe. 
In  this  plan,  which  is  the  patented  invention  of  Mr.  J.  H.  Robinson,  of 
Hebden  Bridge,  Yorkshire,  the  boiler  or  steam  generator  is  of  the  duplex 
kind,  being  composed  of  a  pair  of  cylindrical  chambers,  disposed  side  by 
side,  and  parallel  with  each  other  at  a  short  distance  asunder.  The 
furnace  or  fireplace  is  situated  between  and  partially  beneath  the  two 
chambers,  and  the  flame-gaseous  currents  and  heated  air,  after  passing 
between  and  along  the  outside  of  the  boilers,  return  by  a  central  flue  or 
series  of  tubes  in  each  boiler.  The  two  ends  of  the  internal  flue  or  flues, 
open  laterally  into  an  outside  flue  which  runs  back  the  entire  length  of 
the  boilers,  and  passes  to  the  chimney.  When  more  than  one  flue  or  a 
number  of  tubes  are  employed,  a  combustion  chamber  may  be  formed  at 
each  end  of  the  boilers.  The  internal  flues  in  the  boilers  may  run  either 
entirely,  or  only  partially  through  the  boilers,  being  connected  with  the 
outside  flues  by  lateral  passages.  The  boilers  are  connected  at  their 
lower  parts  by  pipes  passing  either  through  the  flue,  or  otherwise,  as  may 
be  most  convenient,  for  the  purpose  of  maintaining  the  same  water  level 
in  each  boiler.  The  upper  parts  of  the  boilers  are  also  connected  by 
steam  pipes,  in  order  to  keep  up  an  equal  pressure  in  the  two  chambers, 
or  sections.  Fig.  1  on  our  Plate,  represents  a  front  elevation  of  the 
furnace  end  of  this  boiler.  Fig.  2  is  a  corresponding  transverse  section 
of  the  boiler  taken  along  the  line,  a,  6,  in  fig.  3 ;  and  fig.  3  is  a  sectional 
plan  of  the  boiler  taken  along  the  line,  c,  d,  in  fig.  2.  At  a,  are  two 
cylindrical  boilers  or  chambers  fitted  into  the  brickwork,  b,  and  having 
each  an  internal  cylindrical  flue,  c,  closed  at  its  extremities.  This  flue 
opens  at  the  back  end  of  the  boiler  into  the  central  flue,  d,  as  formed  by 
the  brickwork  seating  by  the  lateral  openings,  e,  situated  near  the  back 
end  of  the  flues,  c.  These  flues  run  longitudinally  along  the  centre  of 
the  boiler,  and  communicate  by  two  other  lateral  openings,  f,  at  their 
front  ends,  with  the  two  external  flues,  G,  as  formed  by  the  outside  brick- 
work seating.     The  flues,  G,  run  along  outside  of  the  boiler,  and  they 


meet  at  the  back  before  entering  the  passage,  h,  which  leads  to  the 
chimney.  The  furnace,  i,  is  made  wider  than  usual,  and  it  extends 
laterally  under  both  of  the  boilers,  being  situated  in  the  space  left  be- 
tween them.  The  bridge,  j,  is  built  to  correspond  with  the  curves  of 
the  sides  of  the  two  boilers.  A  water  pipe,  k,  situated  at  the  back  end 
of  the  boiler,  serves  to  maintain  an  equal  water  level  in  each  boiler;  and 
an  equal  steam  pressure  and  working  communication  is  kept  up  in  both 
boilers  by  connecting  them  with  one  common  steam  pipe,  L.  The  flame 
and  heated  air  will  pass  directly  from  the  furnace  along  the  central  flue 
or  space  left  between  the  two  boilers,  and  having  arrived  at  the  back  end, 
which  is  closed  by  the  brickwoik,  m,  the  current  diverges  right  and  left 
into  the  lateral  passages,  e,  entering  thereby  the  central  return  flues,  0. 
Through  these  flues  the  current  of  flame  and  heated  air  passes  into  the 
lateral  passages,  f,  which  conduct  the  current  to  the  outside  flues,  G, 
along  which  flues  the  currents  pass  to  the  back  end  of  the  boilers,  where 
they  unite  and  enter  the  passage,  h,  leading  to  the  chimney.  The 
advantages  obtained  from  this  arrangement  of  boiler,  are  increased 
strength  for  a  given  thickness  of  plates,  by  reason  of  the  small  diameter 
of  each  separate  chamber ;  and  a  large  surface  is  exposed  to  the  direct 
radiant  heat  of  the  furnace,  by  which  direct  heat  the  greatest  portion  of 
steam  is  generated.  The  furnace  may  be  made  of  considerable  dimen- 
sions, capable  of  containing  a  large  body  of  fire,  which,  besides  requiring 
less  attention  than  a  small  one,  insures  more  perfect  combustion,  since 
the  draught  need  be  but  weak,  and  therefore  the  current  of  heated  air 
will  the  more  effectually  impart  its  heat  to  the  boilers  than  when  moving 
at  an  extreme  velocity  towards  the  chimney.  Another  advantage  ob- 
tained by  this  arrangement  of  boiler,  is  that  by  reason  of  the  perfect 
circulation  in  getting  up  the  steam ;  the  boiler  is  gradually  heated  in  all 
its  parts,  and  its  expansion  will  consequently  be  equal  on  all  sides ;  and 
it  is  obvious  that  with  tubes  inserted,  the  plan  possesses  peculiar  advan- 
tages over  the  common  forms  of  multi-tubular  boilers. 


RECENT  IMPROVEMENTS  IN  AGRICULTURAL  MACHINERY. 

Patterson's  reaper — arding's  monogram  bolter  thrashing  machine 

— combination  chaff  cutter — american  "chain-plate  "  railway 

gall's  american  straw  cutter— canadian  potato  planter — amer- 
ican butter  worker. 


After  a  long  and  deep  slumber,  the  mechanism  of  agriculture  has  made 
a  most  determined  stride  towards  improvement;  and  this  perfecting 
tendency  is  not  confined  to  certain  classes  of  cultivating  apparatus,  nor  is  it 
merely  impulsive  and  ephemeral.  On  the  contrary,  it  embraces  the  entire 
routine  of  the  farmer's  processes,  whilst  its  progress  is  most  steadily  con- 
tinuous. The  more  extended  competition  which  the  modern  farmer  has 
met  with,  has  had  much  to  do  with  this  happy  change.  In  endeavour- 
in  "  to  make  the  most  of  his  holding,  the  farmer  has  latterly  looked  pretty 
sharp  after  every  novelty  of  promise;  and,  in  stimulating  this  healthy 
feeling,  the  manufacturing  engineer  has  introduced  a  higher  class  of 
work,  in  combination  with  economy  of  production,  and  a  superior  style 
of  design. 

To  Mr.  Patterson  of  Beverley,  the  famed  agricultural  implement  making 
locality,  we  are  indebted  for  many  of  the  more  recently  pertected  machines. 
In  Mr.  Patterson's  reaping  machine,  a  cutting  edge,  or  series  of  cutters, 
is  fixed  to  the  carriage  and  carried  forward  against  the  standing  grain, 
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■whilst  a  series  of  peculiar  ringers  or  gatherers  are  made  to  reciprocate 
transversely  in  front  of  the  cutting  edge;  these    fingers  working    in 

amongst  the  grain  as 
the  carriage  advances, 
and  at  the  same  time 
facilitating  the  cut- 
ting of  the  grain  by 
their  lateral  motion. 
Fig.  1  of  our  en- 
gravings is  a  plan  of 
the  improved  reaping 
apparatus.  Fig.  2 
represents  the  cutting 
edge  and  fingers  in 
vertical  section;  and 
fig.  3  is  a  plan  corre- 
sponding to  fig.  2 ; 
figs.  2  and  3  being 
drawn  to  a  larger 
scale.  The  frame- 
work, a,  of  the 
machine  is  carried 
upon  the  large  and 
small  running  wheels, 
b  and  c.  The  former, 
b,  of  these  wheels 
serves  for  driving  the 
moving  details,  and 
it  is  keyed  upon  the  spindle,  D  ;  upon  which  is  also  keyed  the  spur-wheel, 
E.  The  spur-wheel,  e,  drives  a  small  pinion,  f,  upon  a  short  spindle,  G, 
which  also  carries  a  bevel-wheel,  h,  in  gear  with  a  bevel-wheel,  i,  fast 
upon  a  vertical  spindle.  This  spindle  passes 
Fi~  -■  down  through  the  frame  and  projecting  below 

it,  carries  on  its  lower  end  a  small  disc  and 
pin,  or  crank;  the  connecting-rod  froir.  which 
is  jointed  at  J,  to  the  horizontal  bar,  k,  which 
runs  across  the  machine  above,  and  a  little 
in  the  rear  of  the  cutting  edge.  At  intervals 
along  this  bar  are  fixed  a  series  of  fingers  or 
gatherers,  l,  which  are  formed  with  diamond-shaped  ends  doubled  back 
under  the  edge  of  the  cutting  blade,  m.  This  blade  is  formed  with  a 
jagged  or  serrated  edge,  and  it  may  be  either  straight,  zigzag,  or  undu- 
lating in  general  contour.  The  blade  is  bolted  to  the  bar,  n,  which  is 
itself  fixed  across  the  front  of  the  platform,  o,  of  the  carriage.  The  cut 
grain  falls  upon  this  platform,  which  is  curved  upwards  towards  the 
back.  The  finger  bar,  k,  has  guides,  p,  bolted  to  it  and  working  in  slots 
in  the  edge  of  the  platform,  o.  The  front  of  the  machine  is  raised  or 
lowered   to  adjust  the  cutting  level,  by  means  of  the  hand-wheel,  Q, 


Fig.  3. 


which  raises  or  lowers  a  vertical  screw  spindle,  it;  this  spindle  carrying 
a  running  wheel  at  its  lower  end  upon  which  the  carriage  is  partly 
supported.  A  handle,  s,  is  fitted  to  the 
spindle,  k,  of  the  guide-wheel,  and  by  means 
of  this  handle  the  machine  may  be  guided  at 
pleasure.  The  action  of  this  reaper  is  ex- 
tremely simple.  The  apparatus  being  tra- 
versed forward,  the  serrated  cutter  blade,  M, 
presses  against  the  standing  grain,  whilst 
the  latter  is  worked  laterally  by  the  rapidly 
reciprocating  fingers,  L,  urged  by  the  crank 
and  connecting-rod  at  j ;  the  motion  of  these 
fingers  at  the  same  time  enabling  them  to 
enter  amongst,  and,  as  it  were,  lay  hold  of 
the  grain  in  advance,  and  bring  it  up  to  the 
cutting  edge  of  the  blade,  m. 

Mr.  Francis  Arding,  of  the  Albert  Iron 
Works,  Uxbridge,  has  also  latterly  produced 
several  most  valuable  things  of  this  kind. 
Of  these,  the  "  wrought-iron  expanding  horse 
hoe  "  is  a  particularly  useful  implement.  It  is 
so  contrived,  that  when  the  expanding  bars 
carrying  the  tires  are  set  to  the  outside  width,  the  "land-side  "  of  the  hoes 
is  parallel  with  the  actual  course  of  the  machine,   so  that  they  do  not 

Fiff.  4. 


/ 


unnecessarily  retard  the  movement;  and  when  the  bars  are  contracted 
to  their  narrowest  space,  the  cutting  part  of  the  hoes  is  brought  into 
better  play. 


The  "Monogram  Bolter  Thrashing  Machine,"  by  the  same  maker,  is 
represented  in  fig.  4  of  our  engravings.  It  is  the  result  of  a  series  of 
special  experiments,  the  inventor  having  looked  carefully  at  the  require- 
ments of  a  machine  which  should  effectively  separate  the  grain  from  the 
straw,  whilst  the  latter  should  be  preserved  uninjured  for  use.  The 
beater  bars  upon  the  drum  and  breasting  are  entirely  of  wrought-iron. 
Kg.  5  shows  a  large  machine  of  this  class,  complete,  with  straw-shaker, 
riddle,  and  four-horse  driving  power. 

Fig.  6  is  a  view  of  Mr.  Arding's  "  Combination  Chaff-Cutting  Engine." 


It  has  long  been  a  disputed  point  amongst  chaff  engine  makers,  as  to 
whether  concave  or  convex  knives  should  be  used.  Both  forms  pos- 
sess their  individual  merits,  but  each  involves  some  practical  defects. 
One  great  defect  common  to  both  plans  is,  that  in  cutting,  the  knife 
thrusts  the  feed  from  one  side  of  the  mouth-piece  to  the  other— in  one 
instance  from  right  to  left,  and  in  the  other  from  left  to  right — thus  caus- 
ing an  irregular  cut,  from  unavoidable  tightness  and  looseness,  and 
producing  a  tendency  to  choke.  Mr.  Arding  sets  all  this  right  by  com- 
bining the  two  cutting  contours  in  one  machine ;    hence,  as  one  knife 
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enters  in  to  cut,  at  one  end  of  the  mouth-piece,  and  the  other  knife  at  the 
other  end,  a  proper  balance  is  kept  up,  giving  an  even  feed,  and  cut  up. 


Fig.  6. 


Light  portable  railways,  such  as  that  proposed  by  Mr.  Westly,  of  Leeds, 
and  illustrated  in  our  pages  for  August  last  are  beginning  to  take  a 
somewhat  important  position  in  the  machinery  of  the  farm.  The  idea 
was  obviously  borrowed  from  the  temporary  expedient  of  the  navvy,  as 
adopted  in  railway  works  and  general  earth  excavations  ;  and  although 
but  recently  broached  in  reference  to  farming  purposes,  it  has  been 
already  seized  upon  by  many  substantial  authorities  in  agricultural 
matters,  and  turned  to  really  useful  account.  Fig.  7  is  a  perspective 
view  of  a  couple  of  links  in  what  is  called  a  "  chain-plate  railway,"  in- 
vented for  purposes  of  this 
F'S-  7-  sort    by    Mr.    Strait,    an 

American.  This  contriv- 
ance consists  of  a  series 
of  plates,  either  of  cast-iron 
chilled  on  the  face,  or 
of  wrought-iron,  the  ends 
of  these  rail  pieces  be- 
ing alternately  seated  and 
flanged.  These  ends  form 
circular  joints  for  the 
flexible  connection  of  the 
line  of  pieces,  by  means  of 
small  vertical  pins  passed 
through  each  contiguous 
eye.  A  tie-rod  at  the 
joints  serves  to  connect 
the  two  lines  and  preserve 
their  parallelism.  Various 
sections  of  rail  may  be 
applied  in  this  wiy,  so  as  to  furnish  a  solid  wheel  track  in  the  worst 
ground,  curvatures  and  undulations  being  easily  and  completely  pro- 
vided for  by  the  flexibility  of  the  chain  connections.  In  ordinary  cases, 
the  rails  of  this  kind  may  be  imbedded  in  the  earth,  so  as  to  be  flush  with 
the  surface,  the  intermediate  space  between  the  lines  being  filled  in  with 
whatever  cheap  sandy  material  will  answer  properly  for  the  horses'  feet. 
When  laid  in  this  manner  in  a  common  roadway,  the  rails  will  not  inter- 
fere with  the  road's  contour,  whilst  the  recesses  in  the  rail  fares  will 
answer  as  channels  for  carrying  off  the  water.  When  the  farmer  con- 
templates improving  his  means  of  road  conveyance  in  this  way,  it  may 
be  useful  for  him  to  remember,  that  with  a  mechanical  aid  of  this  kind 
lie  will  enable  his  horse  to  draw  from  six  to  eight  times  the  weight  that 
he  can  take  on  a  common  road. 

Gall's  straw-cutter  is  another  recent  American  invention,  characterised 
by  some  novelty  of  action.  The  sectional  diagram,  fig.  8,  shows  the 
feeding  and  cutting  actions.  It  is  carried  upon  a  frame  of  the  ordinary 
kind,  and  the  parts  are  set  in  motion  by  the  winch-handle,  a,  on  the  shaft, 


E,  of  the  cutting  cylinder,  which  also  carries  a  spur-wheel  in  gear 
with  a  corresponding  wheel  on  the  upper  or  counter-shaft,  c.  The  cutter, 
D,  either  straight  or  slightly  spi- 
ral, is  bolted  by  adjustable  slots  F'S-  8. 
to  a  flange-holder  on  the  cutting 
cylinder.  To  the  flange  on  the 
upper  cylinder  is  attached  a 
piece  of  raw  hide,  k,  against 
which  the  knife  cuts  when  at 
work.  Two  throat  pieces  are 
provided  for  the  straw  feed 
action,  the  upper  one,  f,  being 
made  to  press  upon  the  straw 
as  the  feeding  goes  on  in  the 
direction  of  the  arrow.  The 
board  beneath,  or  the  lower 
throat,  is  the  bed  for  the  straw. 
These  boards  are  capable  of 
adjustment  as  to  distance  asun- 
der, the  straw  being  cut  finer 
the  nearer  the  boards  are  to 
each  other. 

When  the  cutting  cylinder 
and  its  counterpart  are  made  to 
rotate  —  as  they  must  neces- 
sarily do — in  concert,  the  com- 
bined revolution  of  the  cutting  knife,  i>,  and  the  piece,  E,  causes  the  straw 
to  be  grasped  and  drawn  forward,  when  the  mass  is  finally  severed  by  a 
pinching  cut,  as  the  knife  and  its  counterpiece  approximate.  Hence  it 
is  that  the  width  of  the  throat  governs  the  length  of  cut;  for  if  the 
supplying  space  is  wide  the  cutter  and  its  opposed  piece  will  seize  the 
straw  at  an  earlier  period  during  their  revolution  than  if  the  throat  were 
narrower.  This  is  a  simple  and  very  convenient  mode  of  adjusting  the 
fineness  of  the  severed  material. 

In  Canada,  a  potato  planter,  differing  considerably  from  Mr.  Forbes' 
Scotch  machine,*  is  stated  to  have  been  introduced  with  some  success. 
Our  fig.  9  exhibits  this  implement  in  longitudinal  section.       There  are 


two  potato  holding  boxes,  a,  placed  side  by  side,  on  a  frame  carried  by  a 
pair  of  good  sized  running  wheels.  Along  the  bottom  of  each  box,  there 
runs  the  upper  side  of  an  endless  perforated  apron,  b,  supported  by  sta- 
tionary end  pulleys,  c,  and  driven  by  a  spur  pulley  or  wheel,  d,  on  the 
running  shaft.  As  the  machine  travels  over  the  land,  the  potatoes 
deposited  in  the  box  are  gradually  taken  forward  by  the  apron,  one  by 
one ;  the  holes  in  the  apron  being  each  large  enough  to  receive  a  portion 
of  a  potato  only.  On  reaching  the  end  of  the  box,  the  potatoes  come 
against  a  fixed  knife,  e,  by  which  they  are  cut  ready  for  being  sown. 
The  severed  potatoes  are  then  tipped  over  down  into  a  guide  trough, 
which  directs  them  into  the  furrow  made  by  the  ploughshare,  f.  A 
roller,  not  shown  in  our  engraving,  is  added  for  the  purpose  of  earthing 
over  the  potatoes  as  they  fall. 

From  America  we  have  another  specimen  of  applied  ingenuity,  in  the 
way  of  the  farmer's  mechanical  aids — in  the  shape  of  a  "  butter-worker," 
as  shown  in  the  longitudinal  section,  fig.  10.  The  butter  to  be  worked 
is  placed  in  an  endless  sack,  formed  into  the  shape  of  a  pulley  band,  and 
in  this  condition  it  is  squeezed  and  worked,  by  passing  through  fluted 
rollers  — the  whole  being  im  mersed  in  a  water-chamber.  In  the  figure,  a, 
is  the  water-chamber,  which  is  a  rectangular  box,  with  a  moveable  upper 
half.  In  this  case  are  bearings  for  the  three  rollers,  b,  c.  d;  the  roller, 
b,  being  a  plain  carrier,  whilst  the  two,  c,  D,  are  grooved  longitudinally 
so  as  to  give  the  butter  a  powerful  indenting  squeeze  as  it  passes  between 
them,  encased  in  the  belt  sack.  Salt  is  supplied  through  the  overhead 
*  Page  113,  Part  EXV.,  Tol.  VI.,  P.  M.  Journal. 
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hopper,  e  ;  this  scasoner  being  dropped  upon,  and  worked  into  the  sack, 
by  the  operation  of  the  fluted  rollers.  The  butter  is  admitted  to  and  re- 
moved from  the  sack  by  two  openings  formed  with  over-lapping  covers, 


to  prevent  the  butter  from  escaping.  The  worker  is  driven  by  a  winch- 
handle  upon  the  spindle  of  the  roller,  c,  and  the  corresponding  roller  is 
driven  in  concert  by  spur  gearing. 

THE  ARCHITECTURAL  EXHIBITION. 

The  first  trial  of  this  exhibition  will  close  on  the  24th  of  the  present 
month,  after  a  short  existence  of  only  ten  weeks.  This  unusually  cur- 
tailed period  of  display  is  owing,  in  some  measure,  to  the  few  objects 
which  have  been  collected  together — the  idea  of  doing  so  having  but 
recently  been  acted  upon.  A  severe  criticism  of  the  contents  of  the  col- 
lection here  visible  must  not  be  made,  although  we  cannot  hut  express 
our  surprise,  not  only  at  the  paucity  of  objects,  but  at  their  generally 
mediocre  character.  We  now  notice  the  subjects,  and  in  this  way,  in 
order  that  they  who  have  the  objects  of  the  exhibition  at  heart  may,  be- 
fore their  next  proposed  opening  in  December,  make  some  little  effort 
worthy  of  such  a  cause,  and  show  to  the  public  at  large  the  real  claims 
which  the  architect  and  builder  have  to  the  honourable  consideration  of 
their  fellows,  and  which  is  but  darkly  shadowed  forth  at  present  on  the 
walls  and  tables  in  Suffolk  Street.  This  is  cause  for  regret  equally  with 
wonder ;  for  we  observe  above  twenty  local  honorary  secretaries,  whose 
names  are  duly  enumerated  as  resident  in  different  provincial  towns  in 
England  and  Wales,  who  may  be-  presumed  to  take  a  lively  interest  in 
the  welfare  of  their  bantling,  and  the  majority  of  whom  have  now  con- 
tributed their  utmost  to  elicit  approbation. 

We  are  afraid  that  a  great  mistake  is  often  made  with  regard  to  archi- 
tecture. It  is  not,  nor  ever  was  a  fine  art,  which  would  admit  of  dilet- 
tanteism,  or  even  of  amateurship.  It  is  one  of  the  wholesome  solid  arts 
which  belong  to  our  domestic  comfort.  It  is  a  true  art-science.  The 
man  who  imagines  an  original  statue  or  picture  is  the  only  person  who 
can  by  any  possibility  carry  his  idea  into  execution ;  if  he  die  between 
conception  and  production,  both  idea  and  realisation  perish  with  him. 
Not  so  with  the  architect.  He  has  but  to  make  his  design  in  straight 
and  curved  lines,  and,  as  has  been  exemplified  in  many  of  the  large  pub- 
lic buildings  in  the  world,  another  after  another  may  prosecute  his  labours 
to  completion,  and  convey  to  all  the  original  idea.  So  far  as  it  is  an  art, 
it  is  justly  called  noble ;  but  being,  at  the  same  time,  founded  upon  rules 
and  laws  of  physics,  it  claims  for  itself  the  far  higher  position  of  a  science. 

The  collection  before  us  comprises  some  350  objects.  There  are  the 
usual  "  designs  "  of  the  usual  ordinary  character,  such  as  may  be  seen 
yearly  on  the  walls  of  one  of  the  rooms  of  the  Royal  Academy,  some  far 
too  ins:gnificant  to  attract  a  second  glance,  and  others  as  outrageous  as 
improbabilities  and  impossibilities  generally  are.  Here  and  there  we 
may  see  some  tolerable  "view;"  and  the  photographs,  as  they  always 
are,  are  interesting.  Photography,  applied  to  the  delineation  of  buildings, 
will,  we  think,  soon  supersede  all  mere  manual  dexterity  in  depicting 
them.  It  brings  with  it  so  much  truth  and  certainty — it  is  so  peculiarly 
applicable  to  the  exhibition  of  that  kind  of  still  life  of  which  architecture, 
however  plain  or  however  decorated,  partakes,  that  this  can  scarcely  be 
doubted.  By  it  we  are  compelled  to  believe  that  we  look  at  the  tiling 
itself,  and  under  the  best  circumstances,  so  far  as  mere  light  and  shade 
are  concerned ;  and  where  these  are  not  influenced,  as  they  are  not  in 
most  buildings,  by  colour,  we  may  rationally  pass  judgment  upon  an 
edifice  that  we  have  never  actually  visited. 

Among  the  models  (which  are  in  general  of  the  ordinary  stamp)  is 
one  deserving  of  notice  from  its  highly  suggestive  character.  It  is  of  a 
currant  blossom;  being  one  of  a  series  of  models  on  a  large  scale  show- 
ing the  symmetry  of  very  small  flowers,  and  the  practicability  of  employ- 
ing them  for  ornamentation,  exhibited  (the  catalogue  does  not  inform  us 
more  than  this  as  to  the  designer)  by  W.  P.  Griffith,  F.S.A.  In  the 
VII. 


catalogue  rules  are  laid  down  for  conventionalizing  the  form,  which  we 
cannot  say  we  entirely  approve,  but  the  natural  form  itself  is  undoubtedly 
very  capable  of  being  so  conventionalized  as  to  be  an  entirely  new  orna- 
ment. The  geometric  and  decorated  examples  of  glazing  here  exhibited 
are  deserving  attention  for  their  capability  of  adaptation  in  various  ways, 
in  addition  to  those  for  which  it  has  hitherto  been  proposed.  The  cost 
is  a  great  object,  and  we  would  like  to  see  some  of  our  mechanical  friends 
(who  are  really  architects,  and  of  a  high  order  too,  in  their  way,  if  they 
could  but  be  made  to  know  it)  constructing  some  little  machine  for  the 
production  of  this  glazing  ornamentation  at  a  comparatively  trifling  ex- 
pense. It  is  with  regard  to  such  things  that  this  collection  is  valuable 
— new  materials  for  architecture,  whether  adaptable  to  construction  or 
ornamentation.  Specimens  of  ornamental  bricks,  of  artificial  marble, 
and  of  "indurated  stone,"  when  thus  placed  in  juxta-position  with  one 
another  induce  thought,  and  out  of  thought  spring  new  things.  We 
have  here,  too,  specimens  of  turret  clocks  and  collections  of  stoves,  both 
now  getting  more  and  more  essential  as  fittings  to  certain  classes  of 
building. 

Among  the  objects  exhibited  from  the  Indurated  Stone  Company's 
stores  are  balustrades,  pavements,  curbs,  pediments,  copeings,  window- 
sills,  bell-traps,  sinks,  grindstones,  and  busts  and  figures  of  all  descriptions. 
Alhough  we  appreciate  these  to  the  utmost,  we  cannot  say  much  for  the 
taste  of  the  compiler  of  the  catalogue,  who  has  permitted  the  particulars 
of  these  things  appearing  in  it  to  assume  the  form  of  a  vulgar  trade 
advertisement. 

A  visit  to  the  collection  will  repay  attention;  although,  if  the  contents 
of  the  rooms  are  intended  to  represent  the  present  architectural  mind  of 
England,  we  fear  it  has  either  missed  or  not  yet  got  into  its  true  path- 
way. 

Among  the  noticeable  articles  may  be  mentioned  the  model  of  the  cur- 
rant blossom  before  referred  to,  the  drawing  of  the  cast-iron  clock  tower 
for  the  market-square,  Geelong,  and  a  drawing  of  Messrs.  Sharp  &  Co.'s  , 
ribbon  warehouse,  as  altered  to  improve  the  light,  showing  a  very  novel 
and  adaptable  mode  of  securing  a  great  improvement ;  the  three  floors 
being  perforated  in  the  centre,  and  the  whole  roof  glazed.  The  photo- 
graph of  the  Gates  of  the  Baptistry  at  Florence,  is  also  one  of  the  best 
we  have  seen,  although  rather  too  small.  Mr.  J.  W.  Papworth's  design 
and  working  drawings  for  a  chimney-piece,  to  be  executed  in  statuary 
marble,  is  also  deserving  notice,  as  one  of  a  series  of  lessons  in  the  man- 
ner of  preparing  working  drawings  and  details,  exhibited  with  the  object 
of  showing  the  amount  of  consideration  and  labour  involved  in  the  pre- 
paration of  the  necessary  instructions,  for  the  correct  execution  of  one  of 
these  objects  of  decoration  which  best  repay  the  expense  bestowed  upon 
their  production. 

A  distinguished  contemporary  remarks  that  a  very  creditable  applica- 
tion of  moulded  brick  to  architectural  purposes  may  be  seen  in  the  new 
gateway  of  the  London  Necropolis,  Westminster  Bridge,  and  that  the 
deep  Saxon  billet  moulding  and  massive  semicircular  arch  look  exceed- 
ingly well  in  the  rich  deep  red,  contrasting  with  the  lozenge  work  of 
lighter  colour.  In  those  remarks  we  agree ;  and  here  are  to  be  seen  a 
great  variety  of  specimens  of  these  bricks,  which  may  be  almost  called 
a  new  material — so  long  is  it,  before  builders,  like  other  people,  can  get 
out  of  their  every-day  ways. 


AMERICAN     NOTES. 

BY  OUR  OWN  CORRESPONDENT. 

Friction  :  Effect  of  Increased  Surface— Width  of  Tread  for  Railway  Iron— New  Switch- 
Cast-iron  Lever-Plane— Berths  for  Kailvray  Carriages— Drain-Tile  and  Ditch-Dig- 
ging Machines. 

Among  the  facts  which  have  been  recorded  as  the  results  of  experi- 
ment, and  which  have  been  unhesitatingly  adopted  as  data  in  all  theo- 
retical questions,  some  have  evidently  been  established  by  very  few  and 
imperfect  trials  on  a  miserably  small  scale,  and  may  be  far  from  worthy 
of  implicit  confidence.  The  friction  of  well  worn  and  carefully  oiled 
surfaces  has  been  estimated  as  varying  from  about  T'5th  to  ^th  of  the 
pressure;  but  the  friction  of  rough  metals,  without  oil  or  moisture  inter- 
posed, has  been  very  generally  assumed  at  -}th.  Cases  are  continually 
occurring,  however,  in  which,  when  examined  with  proper  care,  the  fric- 
tion of  large  masses  is  found  to  be  considerably  greater,  the  adhesion  of 
the  driving  wheels  of  a  locomotive  engine  being  proved  in  some  instances 
to  range  between  one-fifih  and  one-fourth  of  the  superincumbent  weight. 
The  laws  of  friction,  as  laid  down  by  Coulomb,  and  generally  approved 
by  later  observers,  also  provide  that  the  resistance  of  friction,  in  such 
cases,  is  as  the  pressure,  without  regard  to  the  extent  of  surface  in  con- 
tact;  but  to  this  a  somewhat  notable  exception  occurs  to  us  at  this 
moment.  The  Mine  Hill  and  Schuylkill  Haven  Railway  has  two  pat- 
terns of  rails,  both  rolled  from  the  same  kind  of  metal,  and  favourably 
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situated  to  detect  any  difference  in  their  adhesive  powers.  At  one  place 
a  gradient  of  130  feet  succeeds  another  of  92  feet  per  mile.  On  the  92 
feet  gradient  the  rails  have  a  convex  top,  and  give  but  a  very  narrow 
bearing  to  the  rim  of  the  wheels,  whilst  the  steeper  gradient  is  laid  with 
flat-topped  rails  of  the  full  width  usually  employed.  The  difference  is 
so  strongly  marked,  that  the  engines  perform  with  more  effect  in  ascend- 
ing the  130  than  on  the  92  feet  gradient.  The  resistance  of  the  train 
due  to  gravity  alone  being  some  41  per  cent,  greater,  the  whole  resist- 
ance, and  consequently  the  whole  adhesion  of  the  wheels,  may  be  esti- 
mated at  some  33  per  cent,  greater  on  the  wide  rails.  Mr.  Wilder,  the 
engineer  and  superintendent  of  the  railway  under  notice,  insists  that 
the  width  of  all  rails  should  be  increased,  so  as  to  give  three  inches  at 
least  of  full  bearing,  as  the  increase  of  surface,  up  to  that  width,  would 
be  of  decided  effect  in  increasing  the  adhesion,  as  well  as  diminishing 
the  crushing  of  the  metal.  Mr.  Wilder  has  devoted  considerable  atten- 
tion to  this  subject,  and  has  employed  and  patented  a  form  of  wheel  in 
which  only  the  horizontal  tread  and  the  vertical  side  of  the  flange  touch 
the  rail,  the  junction  of  the  flange  and  tread  being  made  by  a  groove, 
instead  of  a  round  corner,  as  usual. 

Mr.  D.  H.  Dotterer,  superintendent  of  the  Delaware,  Lockawanna, 
and  Western  Railway,  has  introduced  a  new  form  of  switch,  in  which 
the  switch-rail  is  immediately  and  directly  secured  upon  its  own  base, 
instead  of  being,  as  usual,  dependent  upon  the  connections  of  the  switch- 
stand,  lever,  and  connecting-rod.  The  moveable  end  of  the  switch-rail 
has  a  cast-iron  chair,  sliding  upon  a  cast-iron  bed,  which  latter  is  a  por- 
tion of  the  chair  holding  the  end  of  the  fixed  rail.  In  this  bed  are 
sockets  or  mortises,  into  which  corresponding  blocks  or  tenons,  on  the 
under  side  of  the  moveable  chair,  may  enter  when  the  switch  is  at  rest. 
These  mortises  in  the  bed  are  so  placed  as  to  allow  any  number  of  posi- 
tions of  the  moveable  rails  for  a  double  or  treble  switch.  A  horizontal 
shaft  passes  under  this  track,  having  a  cast-iron  cam  under  each  rail. 
When  the  switch  is  to  he  shifted,  this  horizontal  shaft  is  partly  rotated 
by  a  foot-lever  at  the  switch-stand,  enough  to  lift  the  moveable  rail, 
chair  and  all,  clear  from  the  bed,  in  which  position  it  is  held  until  the 
switch  is  adjusted  in  the  ordinary  manner,  when  the  moveable  chair 
drops  into  a  new  notch  and  is  again  secured.  This  switch  appears  to 
offer  a  high  degree  of  security,  but  is  liable  to  objection, 
both  on  account  of  its  increased  expense  and  the  liability 
to  derangement  from  the  presence  of  dirt  and  snow. 

Mr.  William  S.  Luffsborough  of  Rochester,  N.Y.,  is 
the  inventor  of  a  cast-iron  plane  stock,  in  which  the  iron, 
or  cutter,  similar  in  every  respect  to  that  ordinarily 
employed,  is  secured  and  adjusted  by  screws  instead  of  hy 
a  wedge.  The  plane,  which  he  terms  a  "  patent  level- 
plane, "  is  designed  for  working  upon  wood  of  all  kinds, 
but  seems  especiaally  adapted  for  operating  upon  gummy 
and  resinous  woods  in  warm  climates,  as,  from  its  nature, 
the  cast-iron  will  not  be  so  soon  encumbered  by  an  accu- 
mulation of  adhesive  matter  as  are  the  wooden  stocks 
now  employed.  The  patent  lever  plane  is  lighter,  and  more  susceptible 
of  accurate  adjustment  than  the  common  plane,  and  allows  the  hand  to 
exert  its  force  more  nearly  in  the  line  of  the  resistance.  Its  most  pro- 
minent feature,  however,  is  the  facility  with  which  the  position  of  the 
cutter  may  be  changed  within  certain  limits,  so  as  to  meet  the  wood  at 
different  angles,  thus  rendering  the  same  tool  capable  of  planing  either 
hard,  soft,  or  cross-grained  wood. 

Fig.   1    represents   a   longitudinal   section  of    Luffsborough's   plane. 
The  iron  stock  is  cast  in  the  form  of  a  flat  plate,  with  slightly  elevated 


Mr.  Charles  W.  Smith,  of  Evans'  Centre,  N.Y.,  has  invented  a  new 
arrangement  of  car  seats,  which  can  be  changed  at  pleasure  into  berths, 
or  continuous  platforms,  capable  of  accommodating 
the  same  number  of  persons  when  stretched  at  full 
length  aswhen  seated  in  the  ordinary  manner.  To 
accomplish  this,  the  hacks  of  the  seats,  being  uphol- 
stered on  both  sides,  as  is  now  pretty  frequently  done, 
are  made  sufficiently  wide,  so  that  when  turned  up 
into  a  horizontal  position,  their  edges  come  into  con- 
tact with  each  other.  A  whole  row  of  backs  being  __, 
thus  turned  up  and  locked  together  by  a  simple  catch      Jgi  — 

and  spring,  constitute  what  may  be  termed  an  upper 
tier  of  berths,  capable  of  lodging  half  the  number  of 
passengers  previously  seated  in  the  same  space.  To  provide  for  the 
remainder,  another  platform  is  constructed  below.  The  seats  are  made 
some  inches  lower  than  usual,  and  an  extra  cushion,  properly  stiffened 
by  a  wooden  base,  is  laid  loosely  upon  it.  When  it  is  desired  to  change 
the  seats  into  berths,  this  extra  cushion  is  taken  from  its  place  and 
made  to  fill  the  interval  between  the  adjoining  seats. 

Fig.  3  represents  a  tile-making  machine,  introduced  by  the  same  firm, 
Messrs.  Pratt  &  Brothers  of  Canandiagua,  N.Y.,  whose  ditch-digging 
machine  we  briefly  described  last  month,*  and  the  two  inventions,  taken 
together,  may  be  considered  as  conducing  in  a  very  marked  degree  to 
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sides,  and  an  inclined  projection.  A,  rising  from  the  middle.  The  plane- 
iron,  b,  is  represented  as  held  between  two  screws,  c,  one  of  which  works 
through  the  projection,  A,  and  the  other  through  the  upper  extremity, 
of  the  lever,  n,  from  which  the  plane  derives  its  name.  This  lever  is  a 
strong  and  nicely-finished  piece  of  brass,  having  a  fulcrum  at  e,  and 
pressing  with  its  shorter  arm  upon  the  plane-iron,  near  its  edge.  The 
fulcrum  is  supported  entirely  by  wings,  the  sides,  which  project,  as  repre- 
sented in  the  detached  view  of  the  lever,  fig.  2,  so  that  there  is  a  clear 
S]>ace  in  the  middle  for  the  passnge  of  the  shavings.  This  plane-stock  is 
evi  Itntly  much  more  durable  than  one  of  wood. 


discharged  .into  the  presses,  b,  the  bottom  of  the  mill  having  apertures 
in  it  above  the  presses,  through  which  the  latter  are  filled.  The  shaft, 
c,  passes  down  through  the  bottom  of  the  mill,  a,  and  carries  an  eccen- 
tric at  a  point  on  a  line  with  the  presses.  This  eccentric  operates 
against  wheels  attached  to  the  press-heads  or  rams,  the  two  press-heads 
being  connected  together,  so  that  when  one  is  forced  out  the  other  is 
drawn  in.  Thus  the  two  presses  act  alternately,  the  one  receiving  its 
material  through  the  aperture  or  port  above  while  the  other  is  discharg- 
ing or  shaping  its  contents.  When  the  eccentric  acts  upon  either  ram 
and  forces  it  into  its  press,  the  plastic  material  issues  out  of  suitable 
die-plates,  marked  d.  By  a  very  simple  change,  said  to  occupy  not 
more  than  five  minutes,  one  or  both  of  the  tables,  e,  can  be  used  for 
bricks,  instead  of,  as  represented  in  the  engraving,  both  being  employed 
in  the  manufacture  of  draining  tiles.  During  the  interval  in  which  the 
tiles  are  not  issuing  from  one  side,  the  newly  moulded  material  is  cut 
into  suitable  lengths  by  wires  in  the  frames,  p,  and  removed  by  the 
attendant.  Thus  the  whole  operation  of  preparing  the  clay  and  forming 
the  tile  is  effected  by  horse  or  other  power,  causing  a  great  saving  of 
manual  labour;  this  being  done  by  an  arrangement  of  such  simplicity 
as  to  make  a  chance  of  breakage  very  remote,  and  involving  very  little 
wear  and  tear.  The  makers  warrant  this  machine  to  m:ike  10,000  to 
15,000  tiles  of  bricks  in  a  day,  the  power  required  being  two  horses. 

A  new  steamboat,  nearly  completed,  and  intended  to  ply  between  New 
York  and  Boston,  has  the  largest  steam-engine  ever  yet  used  afloat. 
The  mammoth  cylinders  of  the  Cunard  steamer  Arabia  are  103  inches  in 
diameter,  with  a  stroke  of  9  feet ;  but  the  single  cylinder  of  the  Metropolis, 


*  P.  -V  Journal,  Vol.  VII ,  pa^e  --*•    The  name  of  the  inventor  is  given  correctly  in 
the  present  part. 
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as  the  new  steamer  will  be  called,  has  an  internal  diameter  of  108  inches, 
r.nd  a  stroke  of  1"2  feet.  The  gigantic  piston  is  secured  to  the  piston- 
rod  by  the  new  mode  described  on  a  former  occasion.*  This  boat  is  in 
some  respects  superior  even  to  our  best  previous  efforts  in  this  line,  and 
may  be  worthy  of  a  brief  description.  Her  length,  over  all,  is  345  feet ; 
breadth  of  beam,  46  feet ;  depth  of  hold,  14  feet ;  width  over  all,  82  feet. 
The  trussing  of  heavy  timbers  above  the  deck,  to  give  stiffness  to  the 
hull,  is  in  this  vessel  entirely  dispensed  with,  the  desired  amount  of 
rigidity  being  obtained  entirely  by  the  aid  of  diagonal  iron  braces, 
countersunk  into  the  insides  of  the  frames,  between  the  timbers  and  the 
ceiling.  There  are  also,  as  is  common  on  all  our  large  coasting  steamers, 
five  masts,  or  stout  spars,  the  office  of  which  is  solely  to  support  the 
guards,  boilers,  and  other  portions  of  the  boat,  by  the  aid  of  iron  rods  or 
stays.  There  are  four  tiers  of  berths  in  the  lower  cabin,  extending,  on 
both  sides,  the  whole  length  of  the  hull.  There  are  100  berths  in  the 
ladies'  saloon,  and  100  state  rooms  are  ranged  on  the  sides  of  the  upper 
cabin.  Ample  provision  for  ventilation  is  provided  around  each  mast. 
The  upper  and  lower  forecastle  will  accommodate  60  men.  The  frames 
are  oak  and  locust,  the  floors  beiog  filled  in  solid  with  timber  of  the  best 
quality,  as  in  several  other  steamers  now  employed  on  the  same  route. 
The  engine  is  a  beam  engine,  arranged  in  the  usual  manner,  the  cylinder 
standing  on  the  top  of  the  condenser.  The  timbers  of  the  gallows'  frame, 
supporting  the  working  beam,  are  of  yellow  pine  and  oak,  and  measure, 
at  the  level  of  the  deck,  26  by  30  inches.  The  engine  keelsons,  five  in 
number,  are  each  4  feet  6  inches  high.  The  condenser  is  7  feet  high, 
and  of  the  same  diameter  as  the  cylinder.  The  bottom  and  side  injec- 
tion-pumps are  each  10  inches  in  diameter,  and  the  bilge-pumps  12 
inches.  The  air-pump  is  60  inches  in  diameter,  and  has  a  stroke  of  5 
feet.  This  pump  is,  as  usual  in  American  engines,  constructed  of  cast- 
iron,  lined  with  staves  of  brass  or  Muntz  metal.  The  paddle-wheels  are 
each  40  feet  in  diameter,  the  floats  each  13  feet  long,  and  30  inches  wide. 
The  working-beam  consists,  as  usual,  of  a  skeleton  of  cast-iron,  encircled 
by  a  strap  of  wrought-iron.  The  length  of  this  beam  is  23  feet  between 
the  centres,  and  the  total  weight,  including  the  main  centre,  end  centres, 
and  air-pump  centre  or  pin,  is  between  22  and  25  tons.  The  strap  of  the 
beam  is  11  inches  wide,  and  7  inches  thick.  There  are  four  boilers, 
placed  end  to  end  on  the  guards.  The  boilers  are  each  20  feet  8  inches 
long,  and  from  11  feet  3  to  13  feet  3  inches  wide.  The  draught  is  direct, 
from  front  to  rear,  the  space  being  occupied,  however,  with  upright 
water  tubes,  of  2  inches  external  diameter.  The  grate  surface,  in  each 
of  the  boilers,  is  364  square  feet.  The  bed-plate  of  this  engine  weighs 
29,006  lbs.,  the  cylinder  weighs  34,099  lbs.,  the  piston  weighs  12,451  lbs. 
The  bearing  portion  of  the  crank  pin  is  17J  inches  long,  and  13  inches 
in  diameter.  The  connecting  rod,  which  is  untrussed,  is  26  feet  long, 
and  12  inches  in  diameter  in  the  middle.  The  American  practice  of 
trussing  the  connecting  rods  of  large  engines,  to  increase  the  capability  of 
resisting  the  thrusting  strain,  appears  to  be  fast  becoming  obsolete,  few, 
if  any,  of  the  large  steamers  built  last  summer  having  connecting  rods 
of  this  kind. 

PILLAR  DRILLING  MACHINE. 

By  Mr.  Joseph  Portek,  Engineer,  Salford,  Manchester. 
{IUuilrated  by  Plate  166.) 

No  review  of  the  progress  of  mechanical  improvement  can  possess 
any  claim  to  completeness  without  a  critical  reference  to  the  productions 
of  the  tool-maker.  The  marine  engineer,  who  concentrates  his  construc- 
tive energies  upon  the  largest  class  of  work,  and  the  textile  machinist,  who 
confines  his  industrial  attentions  to  the  production  of  the  minutest  com- 
plexities, are  alike  restricted  in  their  operations  by  the  capabilities  and 
excellences  of  their  tools.  Twenty  years  ago,  many  of  our  now  everyday 
productions  were  practical  impossibilities,  for  the  simple  reason  that  the 
demand  for  the  higher  elaborations  of  machinery  was  as  yet  far  in 
advance  of  the  supply  of  the  machinery  of  production ;  and  it  may  be 
safely  said  that  to  this  cause  may  be  attributed  the  early  failures  and 
the  final  successes  of  innumerable  mechanical  contrivances.  But,  as 
the  workshop  fell  more  and  more  under  the  rule  of  science,  such  diffi- 
culties gradually  lost  their  influence,  and  instead  of  being  stopped  by 
barriers  of  this  nature,  a  remedy  was  sought  in  the  development  of  more 
accurate  and  comprehensive  tools.  Tool-making  grew  into  an  art,  and 
it  became  the  business  of  the  machinist  of  this  class  to  carry  out  his 
operations,  not  only  on  the  grandest  scale,  but  into  specialities  of  con- 
trivance far  beyond  his  original  anticipations. 

Fig.  1,  on  Plate  166,  is  a  side  elevation  of  a  new  machine  of  the 
very  indispensable  class  of  drills,  invented  and  made  by  Mr.  Joseph 
Porter  of  Salford,  the  patentee,  on  a  scale  of  magnitude  and  accuracy  suited 
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to  this  condition  of  the  times.  Fig.  2  is  a  corresponding  front  view, at  right 
angles  to  fig.  1.  The  framing  of  the  tool  consists  of  a  single  solid  cast-iron 
plate  standard,  bolted  down  upon  a  neat  base  plate.  Its  lower  part  is 
open-panelled,  and  faced  at  the  front  to  receive  the  drilling-table,  whilst 
its  upper  part  is  cast  with  a  couple  of  long  overhanging  bracket  arms 
for  the  drilling  spindle  bearings,  a  portion  of  the  driving-gear  being 
contained  within  the  space  embraced  by  these  brackets.  The  special 
improvement  in  this  machine-tool  is  involved  in  the  arrangement  and 
mode  of  actuating  the  drilling  spindle  in  its  longitudinal  feed  traverse, 
by  which  arrangement  the  spindle  is  always  in  its  extreme  bearings 
in  its  lowest  as  well  as  its  highest  position.  An  externally-screwed 
tube,  A,  of  about  two-thirds  the  spindle's  length,  is  fitted  upon  the 
spindle,  e,  so  that  the  latter  can  revolve  freely  within  it.  This 
tubular  screw  is  secured  from  all  longitudinal  movement  by  a  collar 
of  the  same  diameter  as  the  tube,  set  upon  the  spindle,  and  its  screw 
threads  gear  into  an  internal  screw  cut  in  the  boss  of  a  wheel,  c, 
held  by,  and  revolving  in,  the  lower  bracket  bearing,  d,  of  the  spindle, 
in  the  main  standard  framing.  The  drill  spindle  and  its  screwed  tube 
are  also  together  fitted  into  a  short  tubular  spindle,  e,  having  a  free 
longitudinal  movement  therein.  The  upper  end  of  this  tubular  spindle 
is  secured,  and  revolves  in  the  upper  bracket-bearing,  f,  of  the  main 
standard,  whilst  the  lower  end  fits  into,  and  against,  the  boss  of  the 
screw-wheel,  c. 

The  general  speed  arrangements  for  giving  simple  rotatory  motion 
to  the  drill  spindle  are  of  the  usual  kind,  the  driving-strap  being  set 
upon  one  of  the  pulleys  of  the  large  cone,  carried  on  a  shaft  in  the  space 
between  the  bracket  arms  of  the  framing.  The  tubular  shaft,  o,  re- 
ceives its  motion  by  means  of  a  bevil  wheel,  h,  fast  on  the  end  of  the 
cone  speed  pulley  shaft,  and  in  gear  with  a  corresponding  wheel,  j,  on 
the  tubular  shaft,  e,  of  the  drill  spindle.  The  latter  is  driven  by  means 
of  a  key  in  the  upper  part  of  the  tube,  e,  fitting  into  a  groove  in  the 
spindle.  Thus,  the  drill  spindle  is  made  to  revolve  in  the  tubular  screw, 
a,  the  latter  being  prevented  from  rotating  also,  by  a  fixed  key  set  in 
the  lower  bracket  bearing,  and  made  to  fit  into  a  longitudinal  groove 
cut  in  the  tubular  screw. 

The  drill  spindle  receives  its  ascending  and  descending  vertical  tra- 
verse from  the  screw-wheel,  c,  the  rotation  of  which  is  effected  as 
required,  by  the  action  of  the  spur-pinion,  k,  set  on  the  upper  end  of  a 
short  vertical  shaft,  carried  in  a  bracket,  l,  on  the  main  standard — this 
shaft  having,  at  its  lower  end,  a  winch-handle,  m.  This  gives  the  manual 
feed — the  handle,  m,  being  conveniently  set  for  the  hand  of  the  workman. 
For  the  self-acting  feed,  a  set  of  cone  pulleys  are  employed.  The 
driving  cone  pulley,  x,  is  set  on  the  after  projecting  end  of  the  first 
motion  shaft,  G,  and  an  endless  band  passes  from  it  to  the  lower  cone,  o, 
on  the  corresponding  end  of  a  parallel  shaft,  p,  carried  in  separate  bear- 
ings in  the  standard.  The  opposite  front  end  of  this  shaft  has  upon  it  a 
screw  or  worm,  q,  in  gear  with  a  worm  wheel,  r,  fitted  freely  upon  the 
boss  of  the  screw-wheel,  c,  above  it.  The  internal  rim  of  the  worm- 
wheel  has  ratchet  teeth  formed  upon  it,  and,  when  necessary,  a  detent 
from  a  separate  movement  is  allowed  to  enter  into  gear  with  these  teeth. 
This  detent  is  on  the  end  of  a  short  spindle  carried  in  the  wheel,  c,  above, 
and  it  has  at  its  upper  end  a  handle,  s,  for  the  engagement  and  disen- 
gagement of  the  screw-wheel,  with  the  self-acting  motion  at  pleasure. 

In  ordinary  drills,  as  made  even  by  tool-makers  of  the  highest  repute, 
rack  gearing  is  employed  for  raising  and  lowering  the  spindle,  and  how- 
ever well  such  work  is  fitted,  there  is  always  considerable  longitudinal 
play  in  the  spindle.  From  this  reason,  the  weight  of  the  drill  spindle 
and  its  adjuncts  will  frequently  cause  the  drilling-point  to  break  sud- 
denly through  the  metal  upon  which  it  is  engaged,  when  near  the  end 
of  the  hole.  Fracture  of  the  drill  sometimes  occurs  in  this  way,  besides 
injury  to  the  work,  and  the  only  remedy  yet  applied  is  that  of  a  lever 
and  counter-weight  to  keep  the  drill  up.  But  Mr.  Porter  obviates  all 
difficulty  of  this  kind  by  very  simple  means.  One  portion  of  the  nut, 
or  internal  screw  of  the  wheel,  c,  is  cut  out  of  the  solid  metal  of  the 
wheel  boss,  and  the  other  part  is  cut  in  a  bush  separately  fitted  into 
the  boss.  By  an  arrangement  of  adjusting  screws,  fixed  in  the  boss  of 
the  wheel,  the  thread  of  the  inserted  bush  can  be  made  to  fit  and  beai 
close  against  one  side  of  the  thread  of  the  tubular  screw,  a,  whilst  the 
nut-thread  cut  out  of  the  solid  of  the  boss  is  caused,  by  the  same  means, 
to  bear  against  the  opposite  side  of  the  tubular  screw-thread.  Hencu. 
the  most  accurate  adjustment  can  at  all  times  be  effected  for  the  preven 
tion  of  objectionable  longitudinal  play.  There  is  another  disadvantag 
in  the  class  of  drills  to  which  we  have  referred,  in  respect  of  the  whoh 
end  pressure  against  the  spindle  coming  upon  such  a  limited  surface  a? 
the  points  of  the  rack  and  wheel,  causing  rapid  wear,  and  liability  to 
derangement.  In  Mr.  Porter's  drill,  an  extended  hearing  surface  is 
applied  for  sustaining  the  reactionary  working  pressure  of  the  drill- 
spindle.     Additional  steadiness  of  the  drill  spindle  is  also  gained  by 
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forming  the  lower  extremity  of  the  tuhular  screw,  a,  with  an  external 
cone  to  bear  against  a  corresponding  internal  cone  upon  the  upper  face 
of  the  steel  collar  washer,  t.  The  lower  face  of  the  washer  is  also 
internally  coned,  to  fit  to  an  external  cone  upon  the  upper  edge  of  the 
solid  end  shoulder  of  the  spindle,  the  whole  forming  a  steadying  cone 
centre. 

The  drilling-table  is  actuated  in  its  vertical  movement  by  a  toothed 
rack,  u,  formed  on  the  front  side  of  the  standard,  and  a  spur  pinion,  v, 
gearing  into  it.  The  pinion  is  set  on  the  end  of  a  short  shaft,  carried 
in  a  collar  boss  cast  on  the  table,  w.  The  shaft  projects  through  this 
boss,  and  carries  at  its  opposite  end  a  worm-wheel,  x,  gearing  with  a 
worm,  T,  cut  on  the  end  of  a  short  transverse  hand  wheel  shaft,  set  in 
a  bracket  bearing  on  the  framing.  The  table  is  fitted  up  with  complete 
compound  slides  for  the  adjustment  of  the  work,  and  it  can  be  easily 
removed  at  any  time,  for  the  deposit  of  large  work  directly  upon  the 
base  plate  on  the  floor,  when  a  boring  bar  can  be  attached  to  the  drill- 
spindle,  if  large  holes  are  to  be  made. 

PHOTOGRAPHIC  PICTURES  ON  STONE  FOR  LITHOGRAPHIC 
PRINTING. 

In  France,  the  fascinating  art  of  photography  has  for  some  time  been 
applied  in  the  process  of  multiplication  by  printing  on  stone,  and  hence 
its  industrial  value  has  been  increased  by  one  great  step  beyond  what 
we  have  achieved  here.  Messrs.  Lemercier  &  Co.  of  Paris,  who  have 
carried  this  art  to  great  perfection,  give  the  following  instructions  for 
practising  it.  To  obtain  a  photographic  picture  on  stone,  in  a  manner 
suitable  for  lithography,  a  substance  must  be  had  which  can  be  placed 
upon  the  stone  in  a  regular  and  uniform  film,  and  which  can  be  acted 
upon  by  the  light  in  such  a  manner  that  the  lights  of  the  picture  may  be 
dissolve!  away  and  the  half  tints  separated,  whilst  it  must  adhere  to  the 
ston  i  sufficiently  to  prevent  its  being  removed  either  by  the  solvent  or 
by  the  subsequent  printing  process,  it  being,  of  course,  capable  of  taking 
the  lithographic  ink.  The  bitumen  of  Judea,  first  employed  by  Niepce, 
is  consi  ered  to  possess  all  the  requisite  properties.  It  is,  however, 
necessary  to  select  the  bitumen  very  carefully,  as  some  samples  are  far 
more  susceptible  to  the  action  of  the  light  than  others.  A  small  quantity 
of  the  bitumen,  reduced  to  a  fine  powder  is  dissolved  in  ether,  the  solu- 
tion being  so  made  that  when  it  is  spread  upon  the  stone  it  will  lie  in  a 
very  thin  film,  not,  however,  like  a  varnish  but  having  a  fine  grain,  and 
so  that  on  being  examined  with  a  magnifying  glass  the  bare  stone  will  be 
seen  in  the  interstices  of  the  grain.  The  fineness  and  regularity  of  this 
graining,  upon  which  the  excellence  of  the  result  materially  depends, 
is  obtained  by  a  careful  adjustment  of  the  heat  of  the  stone,  which  should 
be  such  as  to  cause  a  rapid  evaporation  of  the  ether — and  by  nicety  in 
the  preparation  of  the  solution.  Whilst  the  bituminous  film  is  being  put 
upon  the  stone,  it  is  necessary  to  avoid  all  motion  of  the  atmosphere  as 
caused  by  the  breath  or  by  quick  movements  of  the  person,  as  anything 
of  this  kind  will  make  the  thickness  of  the  film  unequal.  When  ready, 
the  prepared  stone  is  placed  behind  a  photographic  negative  on  albu- 
minised  or  collodionised  glass,  and  is  then  exposed  to  the  light,  the 
duration  of  this  exposure  being  only  ascertainable  by  practice.  If  the 
exposure  has  been  too  short,  the  picture  on  the  stone  will  be  too  faint 
and  wanting  in  the  half  tints,  whilst  if  the  stone  is  exposed  too  long  a 
time,  the  picture  will  be  heavy  and  devoid  of  all  sharpness  and  effect. 
After  this,  the  soluble  portions  of  the  bituminous  film  are  washed  away 
by  ether,  which  must  be  used  in  excess,  otherwise  it  is  very  apt  to  form 
spots  and  marks  which  cannot  be  got  rid  of. 

When  the  washing  or  development  of  the  picture  is  completed  and  the 
stone  dried,  it  is  treated  in  exactly  the  same  manner  as  a  crayon  drawing 
on  the  stone,  that  is  to  say,  with  an  acidulous  gummy  solution  to  clear 
the  whites  and  increase  the  transparency  of  the  picture.  After  this,  it  is 
well  washed  with  pure  water  and  essence  of  turpentine,  and  it  is  finally 
inked  with  common  lithographic  ink.  If  the  stone  is  well  prepared  it 
should  take  the  ink  at  once  without  any  retouching  being  required,  and 
it  will  print  like  a  common  lithographic  stone,  the  impressions  improving 
is  the  printing  goes  on,  and  the  stone  will  give  as  many  impressions  as 
a  common  lithographic  stone. 
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RECENT    PATENTS. 


STEAM-PRESSURE  AND  SAFETY  APPARATUS. 

S.  J.  Healet,  Darwin. — Patent  dated  April  18,  1854. 

This  is  another  modification  of  the  many  plans  now  before  the  public 
for  insuring  the  safety  and  regular  working  of  steam  boilers.  It  con- 
sists essentially  of  a  species  of  duplex  valve,  forming  a  means  of  com- 
munication between  the  interior  of  the  boiler  and  a  small  cylinder  and 
piston  arranged  to  act  upon  fire  doors  or  dampers,  so  as  to  diminish  the 
action  of  the  fire  when  necessary.  Our  engraving  represents  a  vertical 
section  of  a  portion  of  a  Vii'er  with  the  apparatus  attached.  A  small 
steam  cylinder,  a,  is 
fitted  upon  the  top 
of  the  boiler,  being 
connected  to  it  by  a 
short  pipe  cast  upon 
itatoneend.  In  this 
pipe  is  formed  a  seat- 
ing for  a  valve,  b, 
which  opens  upwards 
towards  the  cylinder. 

a.  The  valve,  b,  has 
a  tubularspindle  pass- 
ing down  into  the 
boiler,  and  to  lateral 
pins  on  the  lower  end 
of  this  spindle,  is  hung 
a  frame  to  receive  the 
weights,  e,  which  are 
adjusted  to  the  area 
of  the  valve  according 
to  the  highest  pres- 
sure to  which  it  is 
deemed  advisable  to  raise  the  steam.  Should  the  steam  pressure  increase 
beyond  this  amount,  the  valve,  B,  is,  of  course,  raised,  and  the  steam 
entering  the  cylinder,  a,  impels  the  piston  towards  its  opposite  end, 
thereby  closing  the  fire  door,  or  damper ;  the  piston-rod  being  connected 
to  one  or  the  other  as  the  case  may  be.     The  tubular  opening  in  the  valve, 

b,  is  fitted  with  a  small  valve  at  its  lower  end  opening  downwards,  and 
this  secondary  valve  is  connected  by  a  short  link  to  a  lever,  c,  carried  by 
the  frame  hung  upon  the  valve,  b.  The  lever,  c,  is  weighted  at  d,  to 
counterbalance  a  float,  r,  connected  to  the  inner  end  of  the  lever.  It  is 
intended  to  set  this  float,  not  at  the  highest  water  level,  but  at  a  point, 
below  which  it  would  be  dangerous  for  the  water  level  to  be,  so  that  if 
the  supply  of  water,  from  any  cause,  fails  to  maintain  the  water  level  at 
the  safety  point,  the  float,  f,  will  descend  and  open  the  smaller  valve, 
admitting  the  steam  through  the  tubular  passage  in  the  valve,  b,  to  the 
cylinder,  A,  when  it  can  act  upon  the  piston,  and  through  it  upon  the 
fire  door,  or  damper.  There  is  an  aperture  in  the  cylinder  near  the  end 
furthest  from  the  valve,  b,  and  when  the  steam  pressure  is  excessive,  the 
piston  passes  beyond  this  aperture,  and  allows  the  steam  to  escape.  The 
escape  of  steam,  as  well  as  the  movements  of  the  details  connected  with 
the  piston,  will  attract  the  fireman's  attention,  and  the  apparatus  will 
thus  be  an  indicator  of  danger,  as  well  as  a  self-acting  safety  appliance. 


ORNE  CHENILLE  FRINGE. 
W.  Gkeenshields,  Edinburgh. — Putent  dated  July  3,  1854. 

This  invention  relates  to  a  process  of  manufacture  whereby  the  orna- 
mental effect  of  chenille  fringes  may  be  very  considerably  enhanced,  and 
it  consists  in  working  up  parti-coloured  chenille  in  such  a  manner  as  to 
produce  symmetrical  patterns,  or  regular  ornamental  designs  upon  the 
face  of  the  fringe. 

The  chenille  being  first  printed  or  coloured  in  such  a  way  as  to  produce 
the  required  pattern  when  worked  up,  is  used  either  as  warp  or  weft 
according  to  the  ordinary  mode  of  manufacturing  chenille  fringe. 
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By  the  adoption  of  this  system  of  manufacture,  the  finished  fringes  are 
capable  of  presenting  in  themselves  any  desired  ornamental  figures,  and 
such  fringes  present  an  appearance  similar,  or  corresponding  to  that  of  a 
portion  of  an  ornamental  body  fabric,  carrying  a  regular  aud  symmetri- 
cal device,  instead  of  possessing  merely  a  single  tint  or  a  graduated  shade, 
after  the  fashion  hitherto  practised. 

CHARRED  PEAT. 
J.  Taylor  and  J.  Bkown,  Carlisle,  and  J.  Bkown,  London. 
Patent  dated  April  12,  1854. 
This  invention  relates  to  a  mode  of  manufacturing  what  is  usually 
known  as  peat  charcoal,  by  a  continuous  and  economical  process.  The 
peat  is  cut  from  the  moss  in  the  usual  manner,  and  dried  by  passing  it 
through  a  heated  chamber  of  any  convenient  length  or  form,  placed  in  a 
suitable  position,  the  peat  being  carried  through  upon  trays  made  of  per- 
forated iron  plates,  or  a  web  of  wire-cloth  attached  to  endless  chains,  and 
it  is  moved  along  in  such  a  manner,  aud  at  such  a  speed,  as  to  cause  it  to 
be  dried  in  its  passage  through  the  chamber.  The  dried  peat  is  then 
put  into  a  vertical  retort,  enclosed  in  brickwork  or  a  case  of  segmental 
dags,  made  of  well-burned  fireclay,  and  hooped  with  wrought-iron  hoops, 
the  heat  being  applied  round  and  through  the  retort  in  any  convenient 
manner.  When  once  in  operation,  such  a  retort  is  never  permitted  to 
cool  down,  but  is  kept  constantly  ready  for  action,  and  when  the  charge 
of  material  is  sufficiently  charred,  it  is  withdrawn  at  the  bottom  whilst 
hot,  and  it  is  received  into  an  air-tight  portable  vessel,  to  be  removed  to 
a  suitable  place  to  cool.  When  one  charge  is  withdrawn  another  is  at 
once  put  into  the  retort,  the  heat  being  thus  regularly  kept  up,  and  the 
charring  process  going  on. 

Fig.  1.  of  our  engravings  represents  a  longitudinal  vertical  section  of 
the  drying  chamber,  in  which  the  peat  is  first  dried  after  being  cut ; 

and  fig.  2  is  a  ho- 
rizontal section 
corresponding. 

Fig.  3  is  a  ver- 
tical section  of 
the  furnace  and 
retort,  showing 
also  an  end  view, 
looking  into  the 
interior  of  the 
drying  chamber, 
which  is  formed 
in  the  same  build- 
ing. The  drying 
chamber,    a,    is 


Fig.  2. 


Fig.  3. 


heated  by  the  under  flue,  b,  and  contains  an  endless  wire-cloth,  c,  which 
carries  the  newly-cut  peat  to  be  dried  or  partially  carbonised,  and  is  sup- 
ported by  the  series  of  rollers,  d,  being  driven  by  the  main  end  drums,  e. 
The  peat  is  traversed  slowly  through  the  drying  chamber,  the  speed  of 
the  endless  cloth  being,  of  course,  regulated  according  to  the  condition  of 
die  peat  and  the  heat  of  the  furnace.  When  properly  dried  the  peat  may 
be  discharged,  either  at  the  end  or  sides  of  the  chamber,  as  most  conve- 
nient. The  subsequent  process  to  which  it 
is  subjected  is  that  of  carbonization,  which 
is  effected  by  enclosing  the  previously  dried 
or  partially  carbonised  peat  in  the  vertical  re- 
tort, f,  which  is  surrounded  by  the  brickwork 
of  the  furnace,  a  space  being  left  all  round  for 
the  heat  and  flame  of  the  furnace  to  circu- 
late through.  The  interior  of  the  retort  is 
fitted  with  a  number  of  vertical  and  hori- 
zontal tubular  flues,  g,  which  open  into  the 
flue,  e,  and  thence  into  the  chimney,  h.  A 
curved  pipe,  I,  serves  to  carry  off  the  gases 
aud  vapours  thrown  off  in  the  charring  pro- 
cess. This  pipe  dips  into  the  main,  j,  which 
communicates  with  a  condenser,  not  shown 
in  the  figure.  The  flooring,  k,  which  car- 
ries the  main,  j,  serves  also  to  carry  an 
overhead  railway,  for  facilitating  the  filling 
of  the  retorts,  a  series  of  which  may  be 
i  erected  side  by  side  if  desirable.  The  bot- 
tom of  each  retort  is  fitted  with  a  sliding 
door,  i.,  which  is  actuated  by  a  screw  spindle  and  lever  handle,  M.  When 
retort  is  to  be  discharged,  a  wrought-iron,  air-tight  receiver,  N,  is 
brought  beneath  it  on  the  lower  railway,  o.  This  receiver  is  fitted  with 
lir-tight  cover,  which  rests  in  a  recess,  p,  formed  upon  the  top  of  the 


receiver  itself,  such  recess  being  filled  with  water,  or  well-washed  and 
baked  sand.  After  filling  the  retort,  the  top  cover,  q,  is  firmly  secured 
and  well  luted.  Wien  the  peat,  after  being  properly  charred  or  carbonised, 
is  to  be  discharged,  the  receiver,  N,  is  brought  into  the  recess  beneath  the 
retort,  and,  the  cover  being  removed,  the  sliding  bottom  of  the  retort  is 
drawn  back,  and  the  carbonised  peat  is  allowed  to  fall  into  the  re- 
ceiver, which,  when  full,  is  removed  to  convey  the  peat  to  the  stores  for 
cooling.  By  examining  the  colour  and  quantity  of  the  vapour  in  the 
condenser,  the  attendant  will  easily  perceive  when  the  peat  has  been 
sufficiently  charred.  The  processes  of  filling  and  emptying  are  carried 
on  regularly,  without  allowing  the  retort  to  cool,  and  it  is  thus  kept  con- 
stantly at  work. 


GAS  AND  OIL  FROM  VEGETABLE  SUBSTANCES. 
J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  January  30,  1854. 

This  invention  has  been  communicated  to  the  patentee  by  MM. 
Kcechlin,  Duchatet,  and  Perpigna,  and  is  patented  in  this  countny  on 
their  behalf.  It  relates  to  certain  modes  of  producing  gas  for  the  pur- 
poses of  heating  and  lighting,  from  turf,  wood,  tar,  and  the  waste  or 
refuse  of  various  vegetable  substances,  such  as  cotton,  paper,  chips,  saw- 
dust, and  other  similar  articles. 

For  effecting  the  production  of  gas  from  turf,  it  is  merely  necessary 
to  place  the  dry  turf  in  a  gas  retort  and  heat  it  to  a  red  heat,  but  this  gas 
has  very  slight  illuminating  properties.  It  burns  with  an  almost  entirely 
blue  flame,  and  is  altogether  totally  inapplicable  to  lighting  purposes. 
Various  means  have  been  adopted  for  carbonizing  this  gas,  but  these  have 
hitherto  been  found  inapplicable  in  practice.  The  obviation  of  these 
difficulties  hitherto  met  with  forms  one  of  the  main  features  of  the  pre- 
sent invention.  The  operations,  which  can  never  be  satisfactory  if 
effected  at  one  time,  are  divided  into  two  distinct  processes,  and  the 
carbonization  of  the  turf  or  peat  is  conducted  so  as  to  produce  the  best 
result,  both  as  regards  the  quantity  and  quality  of  fuel,  whilst,  at  the 
same  time,  the  admixture  of  an  injurious  material  (oxyde  of  carbon)  with 
the  gas  for  lighting  purposes,  is  avoided.  The  decomposition  of  the 
essential  oils  of  turf  or  peat  is  effected,  not  so  much  by  the  superheating 
of  the  oils  themselves  (for  which  by  nature  they  are  not  adapted),  but  by 
causing  their  vapours  to  make  a  long  circuit  through  pipes  or  vessels, 
heated  to  a  temperature  sufficiently  great  to  effect  their  decomposition 
and  conversion  into  gas.  It  is  proposed  either  to  mix  the  gas  thus  pro- 
duced by  the  two  operations,  so  as  to  obtain  a  moderate  lighting  power, 
or  to  employ  them  separately;  the  first  for  heating  purposes,  as  will  be 
hereinafter  described;  and  the  second  for  illuminating  purposes,  being  of 
a  superior  richness. 

The  same  processes  are  also  equally  applicable  to  the  conversion  of 
coal  tar  into  gas.  This  decomposition  and  conversion  into  gas  is  effected 
by  causing  the  tar  to  pass  in  a  state  of  vapour  through  the  heated  pas- 
sages before  referred  to.  But  it  is  necessary  in  this  case  to  use  particu- 
lar care  on  account  of  the  peculiar  chemical  nature  of  the  material  under 
treatment.  The  tar  obtained  from  gas  works  is  a  composition  of  fine 
or  well  divided  coal,  agglomerated  by  essential  oils  of  different  degrees 
of  weight  and  volatility.  If  the  tar  is  caused  to  pass  dircclly  over 
heated  surfaces,  the  essential  oils  are  decomposed,  and  the  coal,  freed 
from  this  species  of  cement,  which  held  it  together,  resumes  its  state  of 
impalpable  tenuity,  and  is  drawn  by  the  current  of  gas  into  the  pipes, 
these  becoming  eventually  obstructed  thereby,  the  operation  being  con- 
sequently stopped  by  reason  of  the  great  deposit  of  coal  dust  in  the 
pipes.  This  difficulty  is  easily  obviated  by  introducing  the  tar  (as  free 
from  water  as  possible)  into  a  still  or  sheet  iron  retort,  similar  to  those 
at  present  employed  in  the  preparation  of  coal  oils.  The  process  of  dis- 
tilling effects  the  separation  of  the  vapours  of  the  oil,  which  disengage 
themselves  from  the  coal  which  rests  in  the  retort,  the  latter  forming 
the  product  known  as  dry  resin,  which  may  be  employed  as  fuel.  On 
leaving  the  retort,  the  vapours  of  the  oil,  in  place  of  entering  a  worm 
to  become  condensed  and  form  the  oil  of  coal,  are  passed  over  a  heated 
surface,  as  hereinbefore  described.  In  passing  along  these  heated  sur- 
faces, the  vapours  are  converted  into  gas  by  the  action  of  the  heat,  and 
as  the  particles  of  coal  have  been  previously  separated  or  removed,  the 
obstruction  to  the  pipes  hereinbefore  described  will  be  avoided. 

Fig.  1  of  the  accompanying  engravings  represents  a  longitudinal  ver- 
tical section  of  a  retort,  in  which  the  carbonization  of  turf  is  effected, 
and  fig.  2  is  a  transverse  section  of  the  same.  The  roof  of  the  retort  is 
of  cast-iron,  and  is  either  elliptical  or  circular;  internal  flanges  are  cast 
upon  the  roof,  and  upon  these  flanges  is  supported  the  bottom  of  the 
retort,  which  is  composed  of  fire-clay  tiles,  luted  to  each  other  and  to  the 
retort  with  clay.  The  waste  or  refuse  of  the  coal  which  results  from  the 
operation  will  complete  the  luting,  and  effectually  prevent  aoy  escape  or 
leakage.     Lugs  are  also  cast  upon  the  roof,  outside  the  fire-clay  brick 
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work.  These  lugs  are  united  by  the  transverse  tie  rods  or  bolts,  which 
maintain  the  proper  width  of  the  retort,  and  serve,  at  the  same  time,  to 
strengthen  and  bind  together  the  brick  work.  The  peculiar  construction 
of  this  compound  retort  of  fire-clay  and  cast-iron  forms  au  essential 
feature  of  this  invention,  and  offers  many  advantages.  The  fire-clay 
bottom  of  the  retort  resists  better  than  cast-iron  the  high  temperature 
attained  at  the  termination  of  the  operation,  and  as  its  expansion  is  allowed 


Fig.  1. 


Fig.  2. 


for,  it  is  not  exposed  to  the  inevitable  fracture  to  which  retorts  composed 
entirely  of  fire-clay  are  subjected  by  the  changing  of  temperature.  The 
same  liberty  of  contraction  and  expansion  enables  also  the  cast-iron 
portion  of  the  retort  to  resist  the  destructive  changes  of  temperature, 
and,  at  the  same  time,  permits  the  heat  from  the  fire-bricks  to  enter  the 
interior  of  the  retort.  This  retort  is  placed  in  a  furnace,  which  is  so 
arranged,  by  the  aid  of  flues,  that  the  whole  surface  of  it  may  be  equally 
heated.  The  retort  is  connected  with  an  ordinary  retort  head  fitted  with 
pipes  for  the  disengagement  of  the  vapours.  The  vapours  enter  a  refri- 
gerator, which  may  either  be  of  the  form  of  a  worm,  or  still  better,  similar 
to  the  air  condenser  generally  employed.  In  this  condenser  is  effected 
the  condensation  of  the  ammoniacal  waters,  and  the  oils  which  are  col- 
lected separately.  The  non-condensable  gas  passes  off  to  the  gasometer, 
previously  traversing,  however,  through  lime  purifiers. 

Fig.  3  of  the  engravings  represents  a  longitudinal  vertical  section  of 
an  apparatus  for  effecting  the  conversion  of  volatile  oils  into  gas ;  and 
fig.  4  is  a  transverse  section  of  the  same.  A  cast  or  wrought-iron  cylin- 
der, a,  which  is  partially  filled  with  fragments  of  carbonized  turf,  receives 
the  volatile  oils  by  the  syphon  pipe,  b,  which  is  itself  supplied  by  a  pipe 
communicating  with  an  upper  reservoir  or  vessel,  and  fitted  with  a  cock, 
by  means  of  which  the  flow  of  oil  may  be  regulated.  The  entire  appa- 
ratus is  placed  iu  a  furnace  and  heated  equally  over  its  whole  surface. 
As  fast  as  the  oil  enters  the  cylinder,  a,  it  is  evaporated,  and  passes  in 
the  state  of  vapour  to  the  pipe,  c,  which  communicates  with  the  retort, 


Fig.  3. 


Fig.  4. 


n.  This  retort,  which  is  of  cast-iron,  and  of  the  same  length  as  the 
cylinder,  a,  is  divided  longitudinally  into  two  distinct  chambers  by  a  par- 
tition, which  is  cast  in  one  piece  with  the  body  of  the  retort,  and  extends 
from  the  front  end  of  the  same  to  within  a  short  distance  of  the  other 
extremity,  so  as  to  afford  a  passage  or  communication  from  one  chamber 
to  the  other  between  the  end  of  the  retort  and  the  end  of  the  partition  or 
diaphragm.  By  this  arrangement  the  vapours  of  the  oil  enter  near  the 
end  of  the  retort  on  one  side,  and  pass  along  the  entire  length  of  the  same 
through  the  opening  into  the  second  chamber,  passing  a  second  time 
along  the  entire  length  of  the  retort  before  arriving  at  the  exit  pipe. 
From  the  arrangement  just  described,  it  will  be  observed  that  the  vapours 
have  to  traverse  nearly  three  times  the  length  of  the  apparatus,  and 
they  are  subjected  during  their  passage  to  a  heat  sufficiently  great  to 
cause  the  decomposition  required.  A  small  pipe  fitted  to  the  under  side 
of  the  retort  head  allows  of  the  withdrawal  of  the  non-vaporized  oil,  or 
the  vapours  which  may  have  condensed  in  the  exit  pipe.  The  oil  thus 
drawn  off  is  replaced  in  the  upper  reservoir  or  supply  vessel,  and  again 


passed  through  the  apparatus.  The  pipe,  e,  communicates  by  a  dip 
pipe,  as  in  the  ordinary  arrangement  of  gas  apparatus  with  a  receiving 
cylinder  partially  filled  with  water.  From  this  cylinder  the  gas  passes 
into  a  condenser,  which  effects  the  separation  of  any  particles  of  oil  which 
may  not  have  been  decomposed.  This  oil  is  also  reconveyed  to  the 
supply  reservoir  or  tank,  to  be  again  passed  through  the  apparatus. 
From  the  condensers  the  gas  passes  to  the  lime  purifiers,  and  thence  to 
the  gasometers,  where  it  is  mixed  with  the  gas  produced  from  the  car- 
bonization of  the  turf.  We  have  as  yet  described  only  one  application 
of  the  essential  oils  derived  from  carbonized  turf — namely,  their  conver- 
sion into  gas ;  but,  as  in  order  to  render  this  gas  sufficiently  powerful  for 
lighting  purposes  only  ten  or  fifteen  per  cent,  of  the  oil  is  required,  and 
as  the  turf  supplies  twenty-five  or  thirty  per  cent,  of  such  oil,  it  follows 
that  there  will  be  a  considerable  quantity  remaining.  By  this  means 
the  price  of  the  gas  will  be  considerably  reduced,  as  the  purposes  to 
which  the  remaining  oils  may  be  applied  will  bring  in  a  considerable 
revenue.  The  patentees  further  specify  modes  of  making  the  following 
products  from  the  oil  hereinbefore  referred  to : — 1st.  A  liquid  almost 
free  from  odour,  suitable  for  burning  in  lamps,  or  for  the  manufacture  of 
hard  varnish.  2d.  Grease  for  lubricating  railway  carriage  and  other 
wheels.  3d.  Hard  soaps  for  the  toilette  and  other  purposes.  4.  A 
thin  oil  of  flue  quality,  suitable  for  lubricating  the  most  delicate  me- 
chanism. 


OILCLOTH  PRINTING. 
J.  H.  Johnson,  London  and  Glasgow. — Patent  dated  Dec.  6,  1853. 

This  invention  has  been  patented  on  behalf  of  Mr.  B.  Underwood  of 
Brooklyn,  United  States,  and  relates  to  a  mode  of  producing  blocks,  pat- 
terns, or  devices,  for  printing  oilcloths  and  other  fabrics,  and  consists  in 
providing  a  series  of  suitable  moveable  sections,  of  wood,  metal,  or  other 
material,  and  arranging  them  together  in  forms  or  cases,  so  that  they 
may  collectively  constitute  blocks,  patterns,  or  devices,  from  which 
various  ornamental  figures  and  designs  in  one  or  more  colours  may  be 
printed,  and  from  which  sections,  facsimile  electrotype  plates,  or  casts, 
may  also  be  taken  in  metal,  or  other  suitable  material ;  such  plates  being 
also  employed  in  printing,  thus  superseding  the  ordinary  mode  of  pro- 
ducing such  blocks,  patterns,  or  devices,  which  is  a  slow  and  costly 
process. 

The  usual  mode  of  producing  the  blocks  for  printing  oilcloths,  con- 
sists either  in  taking  a  solid  block  of  wood,  and  dividing  the  upper  sur- 
face into  minute  squares  by  means  of  a  saw,  and  then  with  a  chisel  or 
gouge  cutting  out  such  of  the  little  squares  as  the  drawing,  which  the 
workman  has  before  him,  requires  to  be  cut  out ;  or  in  engraving  the  re- 
quired design  upon  the  block,  according  to  the  usual  mode  of  engraving ; 
or,  again,  in  driving  little  square  pegs  of  wood  or  metal,  by  means  of  a 
hammer,  into  the  top  of  a  suitable  block  of  wood,  and  thus  producing  the 
desired  pattern.  All  these  difficult  modes  are  entirely  obviated  by  using 
suitable  moveable  sections.  When  it  is  desired  to  produce  a  pattern  or 
design  for  printing  oilcloth  and  other  fabrics,  the  drawing  of  the  required 
pattern  is  placed  before  the  workman,  just  as  the  printer  places  his  copy 
before  him,  and  then  the  design  is  set  up  in  one  of  the  cases,  just  as  the 
printer  sets  up  letterpress  printing  types.  Having  observed  on  the  copy 
the  number  and  position  of  the  elevated  and  blank  sections  respectively 
required  in  the  particular  line  which  is  to  be  composed,  the  workman 
selects  the  corresponding  sections,  one  by  one,  and  holds  them  so  that 
angular  projections,  witli  which  they  are  formed,  may  enter  a  groove  in 
the  case,  to  which  they  are  made  to  correspond.  Each  section  is  entered 
into  its  appropriate  space,  and  in  this  manner  a  line  is  filled  out  evenly 
to  the  sides  of  the  case,  and  by  repeating  the  operation,  according  to  the 
copy,  the  whole  case  is  soon  filled  up  with  sections.  Some  of  the  sections 
contain  one  elevated  impression  surface,  and  others  more,  whilst  some  of 
them  have  the  impression  surface  left  continuous  with  no  division.  The 
whole  are  secured  by  putting  in  against  the  sections  a  metallic  retaining 
or  end-piece,  which  is  formed  with  an  angular  projection  on  the  under 
side.  When  other  kinds  of  sections,  having  no  angular  projections,  are 
used,  an  end  or  retaining-piece  having  no  angular  projection  upon  it  is 
employed,  and  is  firmly  secured  by  means  of  screws.  This  being  done, 
screws,  working  in  nuts  in  the  end-piece,  are  turned,  thereby  pressing 
against  the  end-piece  sections,  and  iu  this  manner  the  whole  form  is 
locked  up  securely,  rendering  it  impossible  for  any  of  the  sections  to  drop 
out.  The  angular  projections  on  the  sections  are  designed  to  afford 
security  against  the  possibility  of  the  sections  dropping  out  when  in- 
verted. When  the  case  is  filled  with  sections  in  the  manner  described, 
and  locked  up,  it  constitutes  a  "  block,"  and  is  ready  for  printing,  or  for 
electrotyping,  casting,  or  moulding.  If  it  is  not  desired  to  print  direct 
from  the  sections,  a  facsimile  plate  is  made  from  the  upper  surface  of 
the  block,  which  is  done  either  by  the  electrotype  or  stereotype  pro- 
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cess  in  metal,  or  in  any  other  suitable  manner  or  material.  When 
required  for  cylinder  printing,  these  plates  are  bent  round  a  suitable 
cylinder  or  roller,  and  thus  the  blocks,  which  are  first  set  up  with 
moveable  sections,  may  be  employed  to  print  many  kinds  of  fabrics,  in 
much  the  same  manner  in  which  calico  printing  is  performed. 


REVIEWS  OF  NEW  BOOKS. 


Coal  Mining  r  Investigated  in  its  Principles,  and  applied  to  an  Im- 
proved System  of  Working  and  Ventilating  Coal  Mines.  By  Joseph 
Marlor,  Sen.,  Oldham.  London  ^C.  A.  Bartlett,  1854.  Plates.  Pp.174. 
This  is  a  practical  treatise  by  a  practical  man  on  a  subject  of  national 
importance,  and  is  well  worthy  perusal  by  all  interested  in  mining  ope- 
rations. Mr.  Marlor  commences  by  discussing  the  various  questions  of 
locality,  neighbourhood,  quality  and  quantity  of  the  coal,  depth  from  the 
surface,  distance  of  the  mine  from  the  market,  and  from  good  roads,  and 
others  necessary  to  be  considered  previous  to  opening  a  coal-pit.  He 
then  enters  thoroughly  into  the  several  details  of  his  subject,  giving  a 
large  share  of  his  attention  to  the  very  important  points  of  ventilation 
and  of  the  means  of  preventing  explosions.  In  connection  with  the 
subject  of  ventilation,  the  author  describes  a  system,  recently  patented 
by  himself,  wherein  the  cages  are  made  to  ascend  and  descend  in  tubes 
or  spaces  partitioned  off  from  the  shaft.  The  cages-  are  made  with 
shields  or  covers  fitting  the  inside  of  the  tubes,  but  not  too  closely  to 
cause  friction.  The  cover  of  the  cage  is  formed  with  large  air  valves, 
opening  downwards,  and  the  tube  is  provided  at  the  bottom  of  the  shaft 
with  similar  valves,  opening  outwards,  access  being  there  obtained  to  the 
cage  by  a  door  which  is  kept  shut  during  the  ascent  or  descent  of  the 
cage.  With  these  arrangements,  when  the  cage  descends  it  forces  the 
air  contained  in  the  tube  below  it  through  the  outwardly-opening  valves 
at  the  bottom  into  the  mine — fresh  air,  of  course,  following  the  cage 
from  the  surface.  Then,  when  the  cage  is  drawn  up,  the  valves  at  the 
bottom  of  the  tube  close,  and  those  in  the  cage  open,  the  air  above  the 
cage  passing  to  the  space  below  it  as  it  rises  in  readiness  for  being 
forced  into  the  mine  on  the  subsequent  re-descent  of  the  cage.  It  will 
thus  be  seen  that  the  tube  and  cage  are  made  to  act  like  the  cylinder 
and  piston  of  an  immense  air  pump — a  quantity  of  fresh  air,  equal  to 
the  contents  of  the  tube,  being  forced  into  the  mine  at  each  descent  of 
the  cage.  Arrangements  are  made  for  preventing  the  air  from  passing 
through  the  valves  at  the  bottom  of  the  tubes  when  men  are  going  either 
up  or  down  in  the  cages,  so  that,  in  case  the  hauling  rope  gives  way, 
the  cage  falls  upon  a  cushion  of  pent-up  air — the  air  below  the  cage 
having  no  means  of  escape  except  in  very  minute  quantities,  and  in  this 
manner  the  descent  of  the  cage  will  be  sufficiently  slow  to  prevent  injury 
to  the  passengers.  Mr.  Marlor  does  not  propose  to  depend  entirely  upon 
his  system  of  cage-tube  ventilation,  but  intends  it  to  be  used  in  com- 
bination with  the  means  ordinarily  employed. 

In  cases  of  explosions  in  coal  mines,  more  men  are  frequently  killed 
by  what  is  termed  the  "  after  damp,"  than  from  the  immediate  action  of 
the  explosion  itself.  This  after  damp  is  due  to  the  exhaustion  or  con- 
version of  the  oxygen  of  the  atmosphere  by  the  combustion  of  the 
exploding  gases.  In  many  cases  the  men  killed  by  this  after  damp 
would  have  been  saved  if  a  supply  of  fresh  air  had  been  got  down  to 
them  in  time ;  the  explosion,  however,  generally  deranges  the  ventilation 
of  the  mine,  and  prevents  the  fresh  air  from  reaching  the  men.  Mr. 
Marlor  suggests  a  very  simple  means  of  forcing  down  a  strong  blast  of 
fresh  air  in  cases  of  emergency  of  this  kind.  He  proposes  to  have  large 
wooden  pipes  carried  down  the  sides  of  the  shafts  communicating  with 
similar  pipes  running  into  the  workings  of  the  mine.  The  pipe  in  the 
shaft  is  to  be  open  at  the  top  for  the  ingress  cf  the  air,  and  a  pipe  from 
a  water-cistern  is  to  be  entered  into  the  blast-pipe  near  its  top.  On 
the  occurrence  of  an  explosion,  the  stop  cock  of  the  water-pipe  is  to  be 
opened  to  allow  a  stream  of  water  to  flow  down  the  draught-pipe,  and 
this  will  have  the  effect  of  producing  a  very  powerful  blast  of  air,  the 
water  carrying  the  air  down  with  it.  A  means  for  letting  the  water  run 
away  from  the  blast-pipe  may  be  provided  at  the  bottom  of  the  shaft. 
Of  course  these  details  must  be  fitted  up  permanently,  so  as  to  be  ready 
to  act  at  a  moment's  notice  in  case  of  emergency.  If  men  going  into 
the  mine  to  render  assistance  to  those  in  the  interior  find  the  air  bad  as 
they  go  along  the  passajes,  they  can  bore  holes  into  the  draught-pipe  as 
they  pass,  stopping  up  the  holes  in  their  rear  with  clay,  and  in  this 
manner  they  will  be  able  to  reach  the  point  where  their  assistance  is 
required,  without  suffering  themselves  from  want  of  oxygen. 

In  an  appendix,  Mr.  Marlor  offers  some  very  good  remarks  on  the 
subjects  of  education,  turn-outs,  and  strikes,  especially  as  relates  to 
the  mining  popula'ion,  and  he  clo-es  bis  book  with  a  table  of  graduated 
coal  measures,  according  to  the  Lancashire  standard. 


Remarks  on  the  Education  of  Girls.     Chapman,  London. 
A  Brief  Summary  in  Plain  Language  of  the  most  Important  Laws 
concerning  Women,  together  with  a  few  observations  thereon.    Chap- 
man, London. 

To  the  mothers  of  men,  more  than  to  any  other  secondary  cause,  it  is 
probable  that  all  the  existing  good  and  evil  of  humanity  are  to  be  ascribed. 
The  biography  of  influential  persons  in  all  ages  tends  to  enforce  convic- 
tion of  the  certainty  of  the  proposition.  And  it  is  not  to  be  wondered  at, 
when  we  reflect  upon  the  maternal  relation  in  all  society,  that  this  cer- 
tainty should  even  be  resolved  into  absolute  necessity.  It  is  almost 
humiliating  to  remember  that  the  greatest,  wisest,  and  best  of  mankind 
was  but  a  very  few  years  ago  a  form  formless  on  the  lap  of  his  mother. 
TJiere  was  the  chaos  of  his  being  moulded  into  human  shape  and  figure. 
It  was  to  the  plastic  power  of  lier  soul  that  month  after  month,  day  after 
day,  little  after  little,  his  intellect  and  affections  were  educed,  and  a  moral 
halo  spread  over  his  existence.  It  may  with  equal  truth  be  answered 
that  vice  and  ignorance  own  the  same  forms  ;  but  with  this  noticeable 
difference,  that  nature  and  the  powers  of  nature  are  wholly  co-operative 
in  the  former  case  to  the  beneficial  results,  while,  as  they  are  entirely 
inimical  in  the  latter,  our  last  proposition  is  not  so  capable  of  demonstra- 
tion.    Who  has  ever  been  the  willing  historian  of  wickedness  ? 

If  this  be  so,  it  is  obviously  self-evident  that  the  education  of  our 
girls  has  been  lamentably  neglected.  Girls,  whose  general  destiny  is  to 
become  mothers  of  families,  have  been  taught  principally  to  read  and 
write,  to  do  needlework,  to  make  puddings,  and  attend  to  other  less  or 
more  important  domestic  employments.  Every  device  for  liberalising 
their  minds  seems  to  have  been  eschewed,  as  if  they  had  no  minds  at  all. 
Woman's  is  not  truly  a  sphere  of  the  affections  only.  Not  all  the  purest 
affections  in  the  world  would  have  exacted  so  often  the  eloquently  ex- 
pressed gratitude  of  the  great  chiefs  of  mankind  to  their  mothers,  had 
not  some  other  powers  controlled  or  led  on  those  chiefs  in  their  early 
hours.  Some  women,  indeed,  are  not  destined  to  be  parents,  but  all  are 
destined  to  have  something  to  do  with  the  young  in  almost  every  age  of 
their  life.  Where  the  mother's  influence  has  not  been  experienced,  there 
has  the  step-mother,  or  the  aunt,  or  some  other  female  relative  or  friend 
had  sway  over  its  little  subject.  It  is  impossible  adequately  to  estimate 
in  this  respect  alone  the  importance  of  her  position. 

America  has  begun,  and  Europe  is  following,  a  course  of  new  teaching 
in  this  matter.  God  forbid  that  it  should  end  in  making  all  our  women 
like  those  with  whom  we  meet  in  society  occasionally,  and  who  are  set 
down  as  strong-minded ;  who  would  as  soon  kiss  a  cat  as  a  child,  and 
sooner  discuss  the  relation  of  the  Greek  particle  or  the  yesterday's  pro- 
nounced speech  of  a  third  class  statesman.  Such  women  fortunately  are 
the  exceptions.  Long  may  they  continue  so.  We  only  do  not  want  them 
to  be  dressed  up  like  dolls  or  domestic  slaves.  If  you  feel  inclined  to  say 
a  tolerable  thing,  to  speak  out  a  novel  thought,  or  suggest  a  new  idea,  it 
is  meet  that  your  companion  for  life  should  be  able  to  appreciate  it;  or, 
if  expedient,  to  subjoin  her  modest  veto.  It  is  the  want  of  this  ability  in 
the  wife  that  is  the  true  source  of  half  the  nightly  club-visiting,  more 
than  half  the  domestic  squabbling,  and  probably  all  the  divorces  in  this 
otherwise  happy  nation  of  ours.  If  the  wife  had  been  better  educated 
all  had  been  well. 

The  anonymous  pamphlets  before  us,  probably  the  production  of  the 
same  mind,  and  that  a  genuine  female  one,  take  up  the  subject  on  sen- 
sible ground.  There  is  none  of  that  Bloomeric  enthusiasm  about  them 
with  which  it  is  difficult  for  an  Englishman  to  have  in  any  way  to  do. 
The  principal  points  relating  to  the  matter  are  suggested  rather  than 
revealed.  In  the  first  physical  training,  influence,  social  intercourse,  and 
employments  are  successively  noticed.  The  author,  or  authoress,  ap- 
pears to  have  made  herself  well  acquainted  with  popular  writers,  as  well 
as  with  some  early  books  which  have  not  attained  that  character.  But 
the  meaning,  generally  clear,  is  not  always  so,  and  there  is  some  indication 
of  haste  in  the  preparation  for  the  press  which  might  have  been  avoided. 
The  second  pamphlet  details  with  tolerable  correctness  and  sufficiency 
the  laws  of  England  relating  to  single  and  married  women.  It  notices 
the  usual  precautions  against  the  laws  concerning  the  property  of  mar- 
ried women,  the  laws  relating  to  separation  a  mensa  et  thoro,  and  parlia- 
mentary divorce  ;  the  laws  concerning  a  widow,  those  concerning  women 
in  other  relationships,  and  illegitimate  children  and  their  mothers.  The 
principal  object  of  the  observations  appears  to  be  a  rather  epigrammatic 
tirade  against  what  is  called  over-legislation  as  regards  the  rights  of 
woman.  From  a  great  portion  of  this  we  entirely  dissent,  particularly 
the  suggestion  that  a  married  woman  should  be  made  independent  of  her 
husband  as  regards  her  own  so-called  property.  The  objection  to  the 
present  law  is  the  existence  of  drunken  and  bad  men ;  but  we  have 
an  unfortunate  prejudice  in  favour  of  the  truth  of  the  old  saying,  "  a  good 
wife  makes  a  good  husband."     The  writer  attempts  by  comparison  with 
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the  laws  of  France  and  other  continental  nations,  and  America  (always 
America!),  to  bring  our  laws  on  the  subject  into  disrepute;  but  the  im- 
pression on  our  own  mind  has  unfortunately  been  the  reverse.  Hence 
we  regard  her  remarks  on  education  with  much  more  satisfaction  than 
her  observations  on  our  laws.  The  former  are  written  with  temperance 
and  judgment,  and  we  shall  willingly  welcome  what  the  writer  may  have 
to  say  on  this  or  any  kindred  subject  on  some  future  ('ay. 


On  Steam  Boiler  Explosions,  and  the  Explosive  Force  of  Highly 
Heated  Water.  By  John  Sewell,  Assoc.  Inst.  C.E.  London:  1854. 
Pp.  11. 

This  pamphlet  is  a  reprint  from  the  Mc...,tg  Journal,  of  a  paper  read  at 
the  late  meeting  of  the  British  Association  at  Liverpool.  Mr  Sewell 
divides  his  subject  into  two  heads,  treating  first,  of  the  strength  of  the 
boiler,  and  secondly,  of  the  power  of  the  steam.  He  endeavours  to  show  that 
boilers  are  not  generally  nearly  so  strong  as  they  are  considered  to  be,  on 
account  of  the  weakening  effects  of  the  lines  of  rivet  holes,  and  the  scratches 
and  indentations  incidental  to  careless  manufacture.  As  to  the  power 
of  the  steam,  he  endeavours  to  attribute  the  explosive  phenomena  attend- 
ing boiler  accidents,  to  the  fact  that  where  the  boiler  shell  gives  way 
in  any  point,  the  entire  steam  pressure  of  the  boiler  is  at  once  exerted 
upon  that  part,  a  strong  current  as  it  were  setting  in  towards  it,  Many 
ways  are  mentioned  in  which  currents  or  agitation  in  the  contents  of  the 
boiler  may  be  produced  in  such  a  manner  as  to  concentrate  on  one  point 
more  than  the  average  pressure  in  the  boiler,  thereby  causing  the  shell 
to  give  way  where  attacked  in  this  manner.  Thus,  the  sudden  opening 
or  closing  of  the  passages  leading  to  the  engine,  or  the  opening  of  the 
safety  valve,  may  be  the  apparently  insignificant  means  of  calling  into 
action  the  dangerous  explosive  power  of  the  steam.  Again,  on  the  boiler 
giving  way,  however  slightly,  the  confining  pressure  on  the  contents 
being  reduced,  the  water — being  of  a  temperature  above  the  boiling  point — 
instantly  flashes  into  steam  like  gunpowder  flashing  into  gas,  adding  to 
the  terrific  effects  of  the  accident. 

Mr.  Sewell  cites  several  boiler  accidents,  which  he  deems  susceptible 
of  clear  explanation  in  accordance  with  his  views. 


Introductory  Text-Book  of  Geology.  By  David  Page,  F.G.S.  Wm, 
Blackwood  and  Sous,  Edinburgh  and  London.,  1854.  Pp.  136.  Wood- 
cuts. 

We  cannot  do  better  than  introduce  the  author  of  this  excellent  treatise 
to  our  readers  in  his  own  words,  as  given  in  the  preface : — 

"  The  object  of  this  little  treatise  is  to  furnish  an  elementary  outline  of  the  science  of 
geology.  In  its  preparation  the  utmost  care  has  been  taken  to  present  a  simple  but 
accurate  view  of  the  subject,  to  lead  the  learner  from  things  familiar  to  facts  less  obvious, 
and  from  a  knowledge  of  facts  to  the  consideratiou  of  the  laws  by  which  they  are  gov- 
erned. By  adopting  such  a  method,  geology,  instead  of  being  a  dry  accumulation  of 
facts,  and  its  study  a  mere  task  of  memory,  becomes  one  of  the  most  attractive  depart- 
ments of  natural  science,  and  affords  one  of  the  finest  fields  for  the  exercise  of  the  observing 
and  reflective  faculties.  The  treatise,  though  initiatory,  is  arranged  on  a  strictly  scientific 
basis,  the  author  being  convinced  that  the  student's  progress  is  best  promoted  by  com- 
mencing at  once  with  the  technical  treatment  of  his  subject,  and  making  him  feel  that  he 
is  step  by  step  acquiring  the  power  to  master  for  himself  the  higher  and  more  difficult 
deductions.  Such  a  course  may  require  closer  attention,  and  cost  him  a  little  more  labour 
at  the  outset,  but  it  will  be  found  as  he  advances  to  be  the  more  pleasant  as  well  as  more 
profitable  mode  of  procedure.  Every  science,  like  every  manual  art,  has  a  style  and 
mode  of  handling  peculiar  to  itself— a  fact  too  often  lost  sight  of  in  volumes  professing  to 
be  "  Popular  Treatises  "  and  "  Easy  Introductions."  A  soldier  does  not  acquire  the  ready 
use  of  bis  musket  by  being  trained  to  handle  a  broomstick ;  neither  can  a  student  become 
familiar  witlt  Hie  truths  of  his  science,  or  be  taught  to  apply  them,  unless  through  the 
medium  of  the  language  and  illustration  appropriate  to  the  subject.  Whatever  may  be 
the  defects  of  this  manual,  the  author  has  endeavoured  to  write  as  a  geologist — to  afford 
the  pupil  an  accurate  outline  of  the  science,  should  he  stop  short  at  this  stage  of  his  pro- 
gress, and  to  present  him,  should  he  wish  to  prosecute  the  study,  with  a  gradual 
introduction  to  a  more  advanced  and  comprehensive  text-book.  In  either  case  the  treatise 
is  complete  as  far  as  it  goes;  and  the  student  who  has  mastered  its  details  will  have 
acquired  no  insignificant  amount  of  geological  information." 

To  this  we  may  add  the  following  observations  on  the  theoretical  and 
practical  bearings  of  the  science  of  which  the  author  treats : — 

"  The  problems  theoretical  geology  proposes  to  solve,  are  among  the  most  attractive 
that  can  engage  the  ingenuity  of  man -leading  him  from  his  own  position  and  connection 
with  this  planet,  back  through  all  its  former  phases  and  conditions,  to  the  time  when  it 
came  fresh  and  glowing  from  the  hand  of  its  Almighty  Maker.  As  a  legitimate  culti- 
vator of  natural  science,  the  geologist  bases  his  deductions  on  numerous  and  well-observed 
facts;  observes,  collects,  and  arranges  with  honest  and  scrupulous  care;  and  avoids  the 
vain  and  ignorant  speculations  of  the  cosmogonist,  as  much  as  the  astronomer  eschews 
the  delusions  of  astrology.  His  object  is  to  unfold  the  history  of  our  globe;  and  whether 
in  collecting  data  among  the  hills  and  ravines,  by  the  sea-clitf  or  in  the  mine,  or  in 
arranging  and  drawing  from  these  data  the  warranted  conclusion,  the  earnest  studeut 
will  find  geology  at  once  one  of  the  most  healthful  and  exhilarating,  as  it  is  intellectually 
oue  of  the  most  attractive  and  expanding  of  human  pursuits. 

"  Nor  is  the  science,  in  a  practical  point  of  view,  of  less  importance  to  man.  Deriving, 
as  we  do,  all  our  metallic  and  mineral  stores  from  the  crust  of  the  earth,  it  is  of  vast 
utility  to  be  able  to  distinguish  correctly  between  mineral  substances,  to  determine  in 
what  positions  they  occur,  and  to  say  with  certainty  where  they  are,  or  are  not,  to  be 
found.  Again,  the  engineer  in  tunnelling  through  hills,  in  cutting  canals,  excavating 
harbours,  sinking  wells  and  the  like,  must,  to  do  his  work  securely  and  with  certainty, 
base  in  a  great  measure  his  calculations  on  the  nature  of  the  rocky  materials  to  be  passed 


through — a  fact  he  can  only  obtain  by  geological  deduction.  The  architect  also,  in  select- 
ing his  material,  by  attending  to  the  formation  and  texture  of  the  rock,  and  observing 
how  it  has  been  affected  by  the  weather  in  the  cliffs  and  ravines,  may  often  avoid  the  use 
of  a  wasting  and  worthless  building-stone ;  while  his  knowledge  of  geological  succession  will 
enable  him  to  detect  in  different  localities  the  same  material.  The  farmer,  in  like  man- 
ner, whose  soils  are  either  formed  by  the  disintegration  of  the  subjacent  rocks,  or  are 
affected  by  their  retentive  or  absorbent  nature,  may  learn  much  useful  information  from 
the  demonstrations  of  geology.  The  study  of  physical  geography  in  relation  to  the 
migrations  and  habitats  of  plants  and  animals,  the  acclimatising  and  cultivation  of  cer- 
tain animals  and  vegetables,  and  even  touching  the  development  and  health  of  man 
himself,  can  only  attain  the  character  and  position  of  a  science,  if  treated  in  connection 
with  the  fundamental  doctrines  of  geology.  The  artist  and  landscape-gardener  may  also 
reap  substantial  benefit  from  a  study  of  the  leading  facts  of  the  science ;  and  though  such 
a  knowledge,  of  itself,  will  make  neither  artists  nor  landscape-gardeners,  it  will  ofteu 
prevent  them  from  committing  unpardonable  outrages  on  the  landscapes  of  nature. 

"  To  acquire  a  knowledge  of  the  science  sufficient  for  the  purposes  indicated  in  the 
preceding  paragraph,  is  not  a  very  difficult  task.  The  objects  of  research  are  scattered 
everywhere  around  us.  Not  a  quarry  by  the  wayside,  not  a  railway-cutting  through  which 
we  are  carried,  not  a  mountain-glen  up  which  we  climb,  nor  a  sea-cliff  under  which  we 
wander,  but  furnishes,  when  duly  observed,  important  lessons  in  geology.  A  hammer 
to  detach  specimens,  and  a  bag  to  carry  them  in — an  observing  eye,  and  a  pair  of  willing 
limbs,  are  uearly  all  the  young  student  requires  for  the  field ;  and  by  inspection  and  com- 
parison in  some  museum,  and  the  diligent  use  of  his  text-book,  he  will  veiy  shortly  be 
able  to  proceed  in  the  study  as  a  practical  observer.  Let  him  note  every  new  and  strange 
appearance,  handle  and  preserve  every  specimen  with  which  he  is  not  familiar — throwing 
nothing  aside  until  he  has  become  acquainted  with  its  nature;  and  thus,  besides  obtain- 
ing additional  knowledge  and  facilitating  his  progress,  he  will  shortly  acquire  the  in- 
valuable power  of  prompt  aud  accurate  discrimination." 

We  can  promise  the  geological  student  an  ever  increasing  interest  in 
the  subject  of  his  study,  if  he  commences  it  under  Mr.  Page's  guidance ; 
and  we  are  glad  to  see  that  the  same  author  has  in  the  press  an  "  Ad- 
vanced Text-book  of  Geology,"  which  will  doubtless  carry  the  student 
considerably  beyond  the  point  to  which  the  present  treatise  leads  him. 


CORRESPONDENCE. 


MORTON'S  OSCILLATING  DISC  ENGINE. 

This  is  a  modification  of  the  celebrated  Dise  engine,  and  it  has  been 
devised  with  the  view  of  doing  away  with  much  of  the  complicated 
packing  required  in  that  engine.  Fig.  1  of  our  engravings  is  a  sectional 
plan  of  the  new  engine,  fig.  2  being  a  front  view  of  the  disc  detached, 
showing  the  central  ball  in  section.  The  disc,  A,  works  in  a  duplex  cham- 
ber, e,  which  corresponds  in  shape  to  two  portions  of  a  sphere  limited  by 
flat  semi-discs  or  ends,  c,  between  which  the  two  halves  of  the  disc 
severally  vibrate.  The  disc  is  mounted  loosely  upon  a  central  ball,  d, 
furnished  with  propeller  arms,  e,  connected  to  cranks,  f,  as  in  the  ordi- 
nary disc  engine.     The  disc  is  connected  to  the  ball,  d,  by  pivots  or  arms 
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at  G,  aud  it  is  by  these  arms  that  the  disc  communicates  its  motion  to  the 
ball,  whilst  the  ball  being  capable  of  oscillation  about  the  points,  a, 
accommodates  itself  to  the  positions  the  cranks  assume  at  the  different 
points  in  their  revolution.  The  engine  is  supplied  with  steam  by  valves 
at  h,  similar  to  those  of  ordinary  reciprocating  engines,  and  the  steam 
has  access  to  and  from  the  further  steam  chamber  by  passages,  i.through 
the  disc,  or  a  duplicate  set  of  passages  and  valves  may  be  fitted  to  the 
other  side  of  the  engine.  The  disc,  a,  is  packed  circumferentially  like 
an  ordinary  cylinder  piston,  and  it  is  also  packed  round  its  inner  edge, 
which  fits  upon  the  ball,  d.  The  disc's  axis  of  vibration  is  enlarged  as 
at  J,  to  give  a  more  extended  bearing  surface  for  packing  in  the  case  at 
k.  The  ball,  d,  works  in  stuffing  boxes,  m,  to  admit  of  the  attachment  of 
the  external  arms,  e.  The  case,  b,  is  bolted  down  to  a  sole  plate,  n, 
which  also  carries  pedestal  bearings  for  the  shafts.  Or,  instead  of  this 
plan,  the  case  or  double  chamber,  b  b,  may  be  made  to  oscillate,  being 
carried  on  trunnions  at  h  and  o,  and  in  this  case  the  disc  may  bo 
made  in  one  piece  with  or  fixed  to  the  central  ball,  the  oscillation 
of  the  cylinder  allowing  for  the  lateral  movement  required  in  the  arms, 
e.     This  engine  has  dead-centre  points  like  all  reciprocating  engines, 
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and  it  requires  either  a  fly-wheel,  or  to  be  worked  in  combination  with 
a  duplicate  engine,  the  two  having  their  axes  of  vibration  of  their  discs  at 
right  angles  to  each  other,  or  being  connected  to  cranks  at  right  angles 
t  j  each  other  on  the  same  shaft. 

Glasgow,  January,   1855.  A.   Morton. 


ENTRENCHED  WAR  EMBANKMENTS. 

Last  month  you  published  my  "  Floating  War  Bomb"  for  destroying 
forts  from  the  sea.  I  now  send  you  my  plan  of  storming  by  land,  and 
append  a  sketch  of  the  proposed  operations.  The  fortification  against 
which  we  are  carrying  our  forces,  is  at  a,  on  the  left ;  e  is  the  embank- 
ment and  railway.  The  routine  of  storming  is  this  : — First,  we  entrench 
ourselves  on  the  side  of  a  hill,  with  2,000  or  3,000  navvies,  and  their  im- 
plements and  materials  necessary  for  the  construction  of  a  railway. 
Our  position  must  be  about  50  feet  above  the  level  of  the  forts  to  be 


attacked,  and  the  railway  must  be  on  a  gradual  downward  incline  towards 
the  forts,  so  that  the  point  where  the  left  and  right  wings  are  constructed, 
should  be  about  20  feet  above  the  level  of  the  forts  ;  the  top  of  the  em- 
bankment must,  of  course,  be  entrenched,  as  shown  in  the  sketch,  for  the 
purpose  of  protecting  the  workmen  ;  and  the  truck  which  conveys  the 
earth  must  have  a  rear  shield  of  iron,  to  cover  the  man  whose  duty  it  is 
to  shoot  out  the  earth  at  the  end  of  the  embankment.  With  such  en- 
trenched embankments,  we  place  ourselves  in  a  very  formidable  position, 
and  if  we  should  be  successful  in  silencing  the  guns  of  the  fort  before  us, 
we  must  then  continue  the  embankment  right  up  to  the  fortifications, 
and,  even  over  them,  as  sketched.  Hence,  in  this  position,  we  should 
be  able  to  storm  the  town  without  the  necessity  of  making  a  breach. 
London,  January,  1855.  C.  H.  Woods. 


SMOKELESS  FIRE-GRATE  FOR  DOMESTIC  PURPOSES. 

The  accompanying  figure  represents  a  fire-grate,  which,  I  think,  is 
calculated  to  consume  the  greater  part  of  the  smoke  produced  in  it. 


I  propose  to  burn  coals  on  the  side,  A,  and  coke  on  the  opposite  side,  e, 
the  two  spaces  being  separated  by  the  perforated  diaphragm,  c.  I 
should  imagine  that  the  smoke  of  the  coals  passing  through  the  dia- 
phragm, and  through  the  incandescent  coke,  on  its  way  to  the  flue,  i>, 
would  be  nearly  all  consumed.  1  also  propose  to  make  the  flue,  d,  in  the 
form  of  an  inverted  siphon,  the  bend  being  filled  with  water,  through 
which  the  gaseous  products  of  combustion  will  have  to  find  their  way, 
Ho.  SS^-Vol.  \  II. 


being  further  purified  thereby.  The  water  will  require  to  be  changed 
occasionally,  when  it  can  be  drawn  off  by  the  cock,  e,  a  fresh  supply 
being  introduced  by  the  pipe,  f.  The  draught  can  be  regulated  by  means 
of  a  damper  at  G.  If  it  is  found  that,  on  starting  the  fire,  the  draught 
is  not  strong  enough  to  draw  down  the  smoke,  it  may  be  allowed  to  pass 
off  by  a  channel  opening  immediately  above  the  fire,  this  channel  being 
closed  when  the  draught  becomes  sufficiently  strong. 

It  would  be  a  great  benefit  if  the  metropolis,  and  the  other  large  toevns 
of  the  kingdom,  could  get  rid  of  the  domestic  smoke,  as  well  as  of  that 
produced  by  manufactories. 

C.  Butleu  Clough. 

Tiddyn  Mold,  January,  1855. 


PROCEEDINGS   OF   SCIENTIFIC    SOCIETIES. 


ROYAL  SOCIETY. 
November,  30,  1854. 
The  anniversary  meeting  of  this  society  was  held  this  day — the  Karl  of  Rosse  in  the 
chair.  His  Lordship  delivered  his  annual  address,  after  which  Lite  Copley  medal  was 
presented  to  Professor  Midler,  of  Berlin ;  the  two  Royal  medals  to  Drs.  Hooker  and 
Hofmaun;  and  the  Rmnford  medal  to  Dr.  Arnott,  for  his  new  smoke-consuming 
fire-grate.  The  election  of  officers  and  council  for  the  ensuing  year  then  took  place, 
ard  the  following  noblemen  and  gentlemen  were  elected : — President,  Lord  Wrot- 
itsl-y,  M.A.;  Treasurer,  Col.  Edward  Sabine,  R.A  ;  Secretaries,  William  Sharpey, 
51.  D.,  George  Gabriel  Stokes,  M.A.;  Foreign  Secretary,  Rear-Admiral  W.  H.  Smyth. 
Other  members  of  the  council — Neil  Arnott,  M.D.,  Rear-Admiral  F.  W.  Beechey, 
Mr.  Thomas  Bell,  Sir  Benjamin  Brodie,  Mr.  Charles  Darwin,  M.A.,  Mr.  Warren 
Delarue,  the  Earl  of  Harrowby,  Mr.  A.  W.  Hofmann,  Ph.  D.,  Mr.  Thomas  Henry 
Huxley,  Mr.  John  Miers,  Mr.  James  Paget,  Rev.  Baden  Powell,  M.  A.,  the  Earl 
nf  Rosse,  K.P.,  M.A.,  Mr.  Robert  Stephenson,  Mr.  William  Tite,  and  Mr.  Charles 
Wheats  tone. 


ROYAL   GEOGRAPHICAL   SOCIETY. 

At  the  first  meeting  of  this  society  in  the  new  premises  at  Whitehall  Place,  the 
Master  of  Trinity,  F.R.S.,  took  the  chair.  Among  the  late  donations  to  the 
society  exhibited,  were  Mr.  Brierly's  Sketches  of  the  Baltic,  Mr.  Arrowsmith's 
recently-published  Map  of  the  Southern  Portion  of  the  Crimea,  and  the  fifth 
edition  of  the  Admiralty  and  Mr.  Stanford's  Maps  of  Sebastopol  and  the  Allied 
Camps.  Mr.  Thomas  Muir  was  elected  a  Fellow,  and  Mr.  C.  J.  Latrobe,  late 
Governor  of  Victoria,  Australia,  Captain  T.  U.  Paulson,  R.N.,  and  Mr.  Henry 
Chersty,  were,  on  their  election,  officially  admitted. 

After  an  appropriate  address  from  the  Chairman  on  the  general  utility  of  the 
society,  and  its  future  prospects,  the  following  papers  were  read  : — 1.  On  a  Journey 
in  Persia,  by  Mr.  Keith  E.  Abbott,  her  Majesty's  Consul  at  Teheran,  communi- 
cated by  the  Earl  of  Clarendon.  2.  A  Despatch  from  Dr.  Livingston,  containing 
his  Routes  from  Lake  Ngami  through  the  Interior  of  South  Africa  to  Angola, 
communicated  by  Sir  Roderick  Murchison,  and  a  Despatch,  communicated  by  the 
Earl  of  Clarendon,  from  Colonel  Herman,  her  Majesty's  Consul  at  Tripoli,  report- 
ing that  some  slight  hopes  may  still  be  entertained  that  the  report  of  Dr.  Earth's 
death  is  unfounded. 


SOCIETY    OF    ARTS. 
November  15. 

The  first  ordinary  meeting  of  the  one  hundred  and  first  session  was  devoted  to 
the  reception  of  the  annual  address  by  the  Chairman  of  Council  for  the  year,  Lord 
Viscount  Ebrington.  After  alluding  to  the  fact,  that  the  Society  was  no  lunger 
simply  a  metropolitan  one,  but  the  centre  of  a  confederation  of  once  isolated  and 
still  independent  kindred  institutions  (3G5  in  number)  throughout  the  United 
Kingdom,  his  Lord-hip  proceeded  to  say,  that  merely  providing  facilities  for  the 
acquisition  of  knowledge  was  looked  upon  as  very  imperfectly  answering  the  ends  in 
view.  The  Council  had  therefore  determined  to  establish  some  system  of  exami- 
nation for  the  members  of  the  classes  of  the  affiliated  institutions ;  and  it  was 
gratifying  to  record,  that  many  eminent  men,  several  even  of  European  reputation, 
had  kindly  consented  to  act  as  examiners. 

The  next  subject  referred  to  was  the  recent  Educational  Exhibition,  the  pecuniary 
results  of  which,  as  a  mere  show,  had  not  come  up  to  the  sanguine  expectations  of 
some;  yet  it  was  believed  that  there  was  ample  reward  for  all  the  labour  and 
expense  incurred  in  promoting  it,  in  the  fact,  that  the  Government  had  determined 
that  it  was  desirable  to  establish  a  permanent  Educational  Museum.  The  plan  of 
encouraging  the  members  of  the  local  institutions  to  visit  the  Universal  Exhibition 
at  Paris  next  summer,  by  affording  them  facilities,  in  the  shape  of  reduced  fares, 
for  the  journey  to  and  fro,  pre-engaged  lodgings,  and  pre-arranged  meals,  and  ready 
organized  guides  and  interpreters  while  there,  was  then  referred  to  ;  and  it  was 
announced,  that  the  Imperial  Government  had  shown  every  disposition  to  relax  the 
passport  system  in  the  case  of  such  excursionists.  It  may  safely  be  expected  that 
the  taste  of  those  of  our  artisans  who  visit  Paris  next  year  will  be  improved,  by 
seeing  the  marvels  of  grace  and  beauty  that  will  be  there  exhibited  by  the  French, 
and  the  specimens  of  harmonious  colouring  likely  to  he  contributed  from  the  Ea>t. 
His  Lordship  ventured  also  to  hope,  that  the  spectacle  of  what  may  be  dune  in  a 
short  time,  by  spirited  and  systematic  operations,  in  straightening  and  widening 
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thnronglifares,  unci,  pcuniillv,  in  improving  tlie  .ircliitectural  beauty  and  sanitary 

condition  of  a  town,  will  not  be  thrown  away  upon  the  visitors  from  some  of  our 
large  hideous  manufacturing  towns,  or  from  this  monster  metropolis  itself,  with  its 
filthy,  quayless  river,  and  narrow,  overcrowded  streets. 

The  address  nest  passed  to  the  question  of  Industrial  Pathology,  or  the  accidents 
and  diseases  incident  to  industrial  occupations;  but  his  Lordship  considered  that 
the  health  of  the  labouring  classes  was  less  influenced  by  the  work  they  were 
employed  on,  than  by  the  habitations  they  dwelt  in,  and  the  food  and  drink  they 
were  supplied  with.  In  support  of  this  view,  he  quoted  the  opinion  of  the  illus- 
trious Parent-Ducho-Telet,  who  had  demonstrated  the  utter  baselessness  of  many 
of  the  general  impressions  with  regard  to  the  sanitary  effects  of  particular  employ- 
ments. The  sanitary  congress  at  Brussels  had  unanimously  affirmed,  as  a  ceneral 
principle,  that  the  detection  of,  and  punishment  for,  the  adulteration  of  the  food  of 
the  people  was  a  public  duty.  Whilst  on  this  subject,  his  Lordship  expressed  the 
opinion,  that  an  Exhibition,  which  would  enable  a  comparison  to  be  made  of  the 
different  articles  of  domestic  use ;  including  the  various  kinds  of  dwellings,  their 
internal  arrangement  and  fittings;  furniture,  beds,  and  bedding;  fuel,  grates,  and 
stoves ;  cooking  apparatus,  ki  ds  of  food  and  beverages,  and  the  modes  of  preparing 
them  ;  materials  and  form  of  clothing,  &c,  could  not  fail  to  be  extensively  useful 
and  extremely  interesting. 

The  Council  intended  to  continue  their  efforts  to  promote  the  decimalization  of 
coins,  weights,  and  measures,  and  to  urge  the  amendment  of  the  law  of  partner- 
ship. In  regard  to  this  last  measure,  it  was  likely,  1st,  To  call  into  existence  a 
number  of  small  but  valuable  local  undertakings,  not  large  enough  to  attract  the 
attention  of  the  wealthy  but  distant  capitalist ;  2d,  To  hold  out  to  the  lowest  class, 
the  most  extravagant  of  all  classes  in  proportion  to  its  means,  more  attractive  in- 
vitations to  saving,  than  savings  hanks  and  friendly  societies  can  present;  and,  3d, 
To  diminish  the  distance  and  increase  the  sympathy  between  the  employer  and  the 
employed,  by  converting  many  workmen  into  employers,  in  their  other  capacity  of 
shareholders  in  industrial  undertakings.  His  Lordship  concluded  by  detailing  the 
papers  to  be  read,  and  the  subjects  to  be  discussed,  at  the  ordinary  Wednesday 
evening  meetings,  which  afford  every  indication  that  the  present  session  will  be  as 
useful  as  any  of  its  predecessors. 

MONTHLY  NOTES. 


Beaumont's  Hollow  Cone  Disc  Pressure  Guage. — A  now  modification 
of  the  aneroid  gunge  for  ascertaining  fluid  pressures,  is  exhibited  under  two  views 
in  the  annexed  engravings.  Fig.  I  is  a  face  elevation  of  the  guage,  showing  the 
internal  pressure  chamber,  and  the  means  of  actuating  the  index  hand.     Fig.  2  is 

a  section  of  the  pressure  chamber 
ir'g-  !■  detached.     The  flat  shallow  case, 

a,  similar  to  that  used  by  Mr 
Sidney  Smith  in  his  ingenious 
elastic  diaphragm  guages,  con- 
tains the  compound  pressure 
chamber,  which  is  composed  of 
a  series  of  hollow  saucer-like 
discs,  b.  These  hollow  discs  are 
put  in  communication  with  each 
■  ■ther  by  a  central  pipe,  C.  There 
are  two  sets  of  the  disc  chambers, 
one  set  on  each  side  the  index 
centre,  and  set  in  reverse  direc- 
tions. In  applying  the  guage 
to  a  steam  boiler,  the  instrument 
is  screwed  on  to  the  boiler  at  D, 
and  as  the  steam  enters  by  this 
passage,  it  finds  its  way  up  into 
all  the  disc  chambers  which  are 
beneath  the  index  centre.  Passing 
from  the  bottom  disc,  up  to  the 
top  one  of  this  series,  the  steam 
current  emerges  by  the  two  pip0?,  E,  and  passes  thence  through  all  the  discs  above  the 
■  ■ciiire.  The  entrance  pipe  at  D  is  fast  to  tile  Containing  case,  whilst  the  upper  end  pipe, 
k'iz.  2.  F,  is  free  to  move,  to  accommodate  the  series  of  chambers  to 

l(  i  )^  the    internal    pres>ure.       The   connection   of   the   several 

discs,  through   their  central  pipe,  being  by  the  alternate 
j  sides  of  the   discs,   a  delicately  elastic   chamber  is  pro- 
duced, so  that  the  slightest  variation  in  the  internal  steam 
'  pressure,  constantly  tending  to  flatten  the  external  cone 
surface  of  one  disc,  and  to  bulge  still  more  the  internal 
« one  surface  of  the  opposite  disc,  causes  a  pretty  exten- 
sive traverse  of  the  end,  F.     This  end  is  connected  to  a 
]C"»rd  or    fine  chain,   G,   passed   over   guide    pulleys,    and 
thence  round  the  index  h;md  pulley,  being  finally  attached 
at  its  oppor-ite  end  to  a  reaction  helix,  H.     The  pressure  is 
pointed   out  by  the  rotatory  traverse  of  the  index  hand 
upon  the  graduated  edge  of  the  case. 
The  Iron  Manufacture  in  Scotland. — Scotland  has  just  now  115  iron 
smelting  furnaces  in  blast.     These  sources  of  supply  have  enabled  the  makers  to 
ship,  during  the  past  year,  to  the  United  States   115,300  tons,  to  British  North 
America  33,200  tons,  and  to  France  31,200  tons,  in  addition  to  the  immense 
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quantity  of  pig-iron  required  for  home  consumption  in  the  firm  of  castings,  and 
the  plates  and  bars  for  Clyde  iron  ship-building.  Latterly,  the  active  demand  for 
ship-building  plates  has  very  much  subsided,  owfng  to  a  reduction  in  the  orders 
for  new  ships;  but  in  the  face  of  this  dulness,  no  fewer  than  129  ships,  form- 
ing an  aggregate  of  70,530  tons,  have  been  launched  in  the  Clyde  during  the 
year,  whilst  the  stocks  lining  the  banks  of  the  busy  river  still  hold  54  ships,  or 
47,398  tons.  The  stock  of  iron  on  hand  at  the  close  of  1854  amounted  to  250,000 
tons.  The  average  price  for  the  year  was  76s.  Of  malleable-iron,  in  its  various 
forms,  35,000  tons  were  made  in  1853,  the  average  price  of  bars  just  now  being 
£9,  10s.  The  pure  foundry  trade  is  now  carried  on  to  an  enormous  extent  hi 
Scotland,  considerable  extensions  having  been  made  in  this  branch  within  the  last 
year  or  two — during  the  last  two  years,  for  example,  nine  new  furnaces  have 
been  erected  in  Glasgow,  whilst,  as  a  set  off,  fonr  only  have  been  taken  down. 
The  number  of  foundries  now  in  good  repair,  and  full  working  order  in  Glasgow, 
are  51,  and  in  the  West  of  Scotland  also  51 — in  all,  102. 

Electric  Time-Ball  at  the  Royal  Scottish  Observatory. — The 
illustrations  accompanying  this  article  represent  that  valuable  appendage  to  our 
astronomical  establishments,  the  Electric  Time-Ball,  at  the  Edinburgh  Uni- 
versity, to  which  we  some  time  ago  drew  attention,  as  a  very 
proper  addition  to  the  harbours  of  Glasgow  and  Greenock, 
for  the  use  of  sea-going  ships.  Fig.  1  is  an  elevation  of  the 
apparatus  with  the  dropping  ball  hauled  up  in  readiness  for 
falling  in  obedience  to  the  electrical  touch.  Fig.  2  is  a  side 
elevation  in  enlarged  detail  of  the  disengaging  action  ;  and 
fig.  3  is  a  view  of  the  same  part  in  another  position  of  the 
movement — that  is,  when  the  trigger  has  been  pulled,  to 
allow  the  dropping  weight  to  act.  A  is  the  top  of  the  tripod 
stand,  painted  black;  and  b,  the  dropping  ball,  also  black; 
c  is  the  piston  on  the  lower  end  of  the  ball  staff,  made  to 
suit  the  air-cylinder,  d,  so  that,  by  falling  therein,  its  velo- 
city may  be  retarded  by  the  resistance  of  the  contained  air. 
At  E  are  the  guides  for  the  ball  staff,  an  1  F  is  the  dropping 
weight,  of  which  G  is  the  setting  arm.  The  trigger  arm,  H, 
has,  at  its  lower  end,  the  keeper  of  the  electro-magner,  I. 
j  is  the  end  of  the  arm  of  the  retaining  hooks,  and  K  the 
crank  arm  for  winding  up  the  ball.  Sectors,  L,  are  attached 
to  the  spindle  of  the  retaining  hooks,  M,  and  arm,  j,  being 
geared  together,  so  as  to  move  in  concert.  N  are  the  fixed 
hooks  on  the  ball-staff,  o;  and  F  are  the  wires  leading  to 
the  voltaic  battery  and  the  clock.  This  system  of  indicat- 
ing far  and  wide  the  true  time  originated  with  Admiral 
Wauchope,  who  had  the  subject  in  hand  so  far  back  as  1829, 
but  who  failed  in  getting  the  Government  to  put  his  idea 
in  practice  until  several  years  later.  Subsequently,  the  Rev. 
Mr.  Chevallier  introduced  his  ''transit"  time-ball,  as  a 
remedy  for  the  difficulty  of  observing  the  precise  instant  of 
the  ball's  drop.  Jn  his  instrument,  Mr.  Chevallier  gave  his 
ball  a  uniform  rate  of  descent,  making  it  pass  in  succession 
behind  a  set  of  equidistant  horizontal  bars,  in  the  manner 
of  a  star  traversing  the  wires  of  a  transit  instrument;  thus 
affording  several  easily  visible  observations.  The  ball  now  in  use  at  the  Scottish 
University  is  five  feet  in  diameter,  is  painted  black,  and  rises  and  falls  through 
ten  feet.  To  annihilate  the  effect  of  the  varying  friction  between  the  ball  and  the 
mast  on  which  it  slides,  as  caused  by  the  greater  or  less  side-pressure  of  wind,  the 
ball  is  made  very  heavy,  say  fifteen  cwt.  The  celerity  and  certainty  of  the  first 
part  of  its  descent  (all  that  is  required  for  the  observation)  is  thus  insured,  while 
the  latter  part  is  effectually  checked  through  the  action  of  the  air-cylinder — a  tube 
which,  closed  below,  receives  from  above  a  piston  on  the  end  of  a  long  staff  attached 
to  the  lower  side  of  the  ball,  and,  being 
pretty  nearly  air-tight,  affords  at  last 
so  complete  a  resistance  that  the  ball 
in  the  piston  is  brought  to  a  stand  on 
the  air  before  it  strikes  any  solid  body. 
Bv  opening  or  closing  a  small  stop- 
cock below,  the  strength  of  this  air- 
spring  admits  of  very  nice  adjustment; 
for  when  completely  closed,  the  ball  is 
thrown  back  half-way  up  the  mast 
again,  while,  when  fully  open,  it  comes 
down  with  the  report  of  a  cannon. 
The  ball  is  raised  by  crank  wheel- 
work  acting  on  a  pinion,  which  can  be 
put  in  or  out  of  gear  by  a  rack  edge  on 
the  ball-staff;  and  when  the  ball  is 
raised  up  to  the  cross-pieces  on  the  top 
of  the  mast  (its  first  descent  from 
which  is  the  instant  of  the  fall  to  be 
observed),  the  piston,  a  mere  iron  disc, 
rendered  close  fitting  by  a  plentiful 
lubrication  of  tallow,  is  lifted  clear  out 
of  the  cylinder  about  two  feet,  so  as  to  offer  no  friction  to  oppose  the  rapidity  of 
the  first  part  of  the  descent.  Again,  to  this  end,  the  detents  which  hold  the  ball 
up  when  on  high,  and  by  whose  movements  it  can  be  dropped,  are  made  to  catch 
into  hooks  on  either  side  of  the  staff,  and  to  work  precicely  together  by  a  toothed 
sector  gearing,  so  that  there  may  be  no  side  pressure  of  the  great  weight  then  in 
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suspension.  Still,  although  the  detents  and  hooks  are  made  of  polished  steel,  there 
is  more  force  needed  to  loose  them  than  a  magnet  could  well  overcome,  especially 
as  it  would  have  tii  act  through  a  considerable  distance,  from  the  touching  surface 

of  the  supporters  being  made  long 
Fig.  3.  enough  (0*5  inch)  to  guard  against 

the  vibration  of  the  ball  and  staff  in 
a  high  wind.  But  if,  as  is  found, 
l-300th  of  15  cwt., or  10  lb.,  will  pull 
the  trigger  of,  and  drop,  the  big  ball ; 
then  l-300th  of  10  lb.,  or  £  oz.,  will 
be  enough  to  drop  a  10  lb.  weight 
inside  the  apparatus,  so  as  to  fall  on, 
and  efficiently  to  pull,  the  great 
trigger.  This  is  the  plan  adopted; 
and  as  this  smaller  or  dropping  ball 
is  not  exposed  to  the  wind,  a  very 
slight  notch  serves  for  its  trigger, 
and  a  moderate  magnet  suffices  to 
free  it.  The  electro-magnates  are 
two  in  number,  of  the  horse-shoe 
form,  surrounded  by  close  coils  of  fine  wire  covered  with  silk,  and  further  saturated 
with  was,  to  guard  against  the  damp  of  the  top  of  the  monument;  and  the  com- 
municating wires,  covered  with  gutta  percha,  pa?s  down  the  side  of  Nelson's 
Monument  in  a  wooden  casing,  and  thence  under  ground  in  iron  pipes  to  the 
Observatory,  where  they  rise  through  the  floor,  and  are  connected  with  the  voltaic 
batteries  and  the  contact-machine  on  the  case  of  the  transit  clock.  The  batteries 
consist  of  ten  pots,  each  containing  a  pair  of  Smee's  plates,  three  inches  square, 
with  Shepherd's  self-amalgamating  contrivance;  they  are  excited  by  a  solution  of 
l-20th  of  sulphuric  acid  in  water,  and  have  preserved  a  very  uniform  action  dur- 
ing the  month  they  have  been  at  work.  The  contact-machine  is  a  very  delicate 
sort  of  finger-note  of  brass,  armed  with  a  platinum  point,  touching  a  platinum 
plate  on  slight  pressure;  and  this  being  within  a  few  inches  of  the  face  of  the 
transit  clock,  beating  its  seconds  audibly,  enables  a  person  to  drop  the  ball  on  the 
top  of  the  monument  to  a  degree  of  accuracy  of  certainly  less  than  one-fourth  of 
a  second. 

Indian  Hemp. — The  Russian  war  is  now  forcibly  developing  what  we  might 
have  supposed  the  necessities  of  commercial  existence  would  have  long  ago  accom- 
plished— the  growth  and  importation  of  colonial  hemp.  Since  the  question  arose 
as  to  the  supply  of  Russian  fibre,  samples  of  very  fine  hemp  have  been  submitted 
to  our  brokers  and  merchants;  and  the  existing  state  of  affairs  carries  us  forward 
to  the  anticipation,  that  the  Indian  production  will  shortly  make  its  appearance  in 
the  British  market,  at  a  price  to  compete  successfully  with  the  Russian  material, 
no  matter  how  free  from  restrictions  which  the  law  of  nations  can  impose.  The 
samples  which  have  hitherto  reached  this  country  are  of  a  very  superior  quality, 
and  parties  best  acquainted  with  the  matter  are  of  opinion,  that  should  the  Russian 
trade  be  stopped  but  for  a  single  year,  such  an  impetus  would  be  given  to  the 
growth  of  colonial  fibre,  as  would  carry  the  producers  forward  far  enough  for  them 
to  be  left  to  themselves  to  send  us  a  continuous  supply  in  future. 

Expanding  Boeing  Bit.  —  An  American  engineer, 
Mr.  Adancourt,  has  proposed  the  use  of  a  convenient 
tool  of  this  class,  whereby  conical  holes  may  Le  bored  at. 
any  given  depth  in  the  material  und.T  treatment;  chipping 
the  cored-out  part,  so  that  it  is  discharged  from  the  hole, 
without  the  necessity  of  boring  through  the  material.  Our 
sketch  shows  this  bit  complete.  In  making  it,  a  bit,  or 
boring  auger,  is  first  made  in  the  usual  manner,  and  it  is 
then  cut  up  or  divided  longitudinally  into  two  unequal  parts ; 
the  thicker  section,  a,  being  formed  with  the  entering 
centre,  whilst  the  other,  and  thinner  piece,  is  sprung  out- 
wards, as  far  as  may  be  desired,  for  the  widest  hole  intended 
to  be  cut.  The  open  frame  collar,  B,  is  then  entered  over 
the  shank,  so  as  to  press  the  spring  side  up  against  the 
main  section,  a.  The  frame-piece,  e,  consists  of  a  pair  of 
solid  disc  collars,  connected  by  two  inclined  side  arms,  the 
extreme  projecting  points  of  which  extend  down  to  the 
line  of  the  cutting  points  of  the  bit.  When  the  bit  is 
entered  to  its  work,  these  points  rest  against  the  material 
being  bored;  and  hence,  as  the  boring  proceeds,  the  collar 
frame  is  gradually  pushed  upwards,  thus  releasing  the  spring 
piece  of  the  bit,  and  giving  it  an  expanding  width  for  the 
formation  of  a  conical  hole.  A  hole  of  this  kind  answers 
very  well  for  wedging  a  tenon,  so  as  to  be  quite  immoveable. 
Where  a  deep  bore  is  to  be  made,  an  extra  collar,  in  reality 
a  tube,  encircling  the  bit  at  the  part,  a,  between  the  two  disc  pieces,  is  used. 

The  Chinese  Potato  in  France. — Considerable  interest  is  being  created 
in  France,  by  the  introduction  there,  of  a  Chinese  root,  which  promises  to  super- 
sede, to  a  certain  extent,  the  use  of  beet  root  in  the  manufacture  of  su^ar  and  the 
distillation  of  alcohol.  It  is  called  the  sorgho,  or  holcus  saccharatus,  and  was  first 
introduced  into  France  in  1851,  by  M.  De  Montigny,  the  French  consul  in  China, 
who  sent  some  grains  of  the  seed  to  the  government.  Since  then,  the  culture  of 
the  plant  ha3  been  commenced  with  success  in  Provence,  and  promises  to  be  of 
great  advantage  to  Algeria.  The  sorgho  has  been  called  the  "  sugar  cane  of  the 
north  of  China,"  and  numerous  experiments  have  recently  been  tried  with  a  view 
to  ascertaining  if  it  possesses  the  properties  necessary  for  producing  a  crystallizable 
yjrnp,  so  as  to  become  a  rival  to  sugar  cane  and  beet  root.     According  to  the 


report  of  the  Toulon  Agricultural  Association,  it  would  appear  to  have  those  pro- 
perties. The  fact  has  been  ascertained  by  a  series  of  experiments  made  in  the 
department  of  the  Var.  It  also  appears  to  be  richer  in  the  saccharine  princip'e 
than  any  known  plant  excepting  the  vine.  Beet  root  contains  from  8  to  10  pet- 
cent,  of  sugar  ;  the  sorgho  produces  from  16  to  20  per  cent.,  from  which  8  or  10 
per  cent,  of  pure  alcohol,  fit  for  all  industrial  and  domestic  purposes,  can  be  pro- 
duced. The  refuse  is  excellent  food  for  cattle,  who  are  very  fond  of  it.  The  plant 
grows  with  great  rapidity,  and  does  not  require  irrigation.  The  sorgho  is  not  ;i 
new  discovery,  as  it  has  been  used  from  time  immemorial  by  the  inhabitants  of  the 
north  of  China,  by  whom  large  quantities  of  sugar  are  extracted  from  it.  But  this 
is  the  first  time  it  has  been  introduced,  on  anything  like  an  extensive  scale,  in 
Europe.  This  root  has  now  reached  this  country,  but  in  experimental  quantities 
only.  It  is  assumed,  on  some  hands,  that  when  duly  naturalised  it  will  supersede 
the  potato.  It  is  easily  propagated,  producing  large  and  long  tubers  of  a  mealy 
consistency  and  good  flavour.  As  some  indication  of  what  is  thought  about  the  new 
root  here,  we  may  mention  that  a  horticulturalist  advertises  four  tubers  for  10s. 

Parliament  and  the  Railways  in  1854. — We  last  month  gave  an  account 
of  what  was  doing  in  the  legal  arrangements  for  Railways  to  be  worked  out  in  the 
present  year,  1855.  Now  we  are  in  a  position  to  say  what  has  been  finally  de- 
termined upon  before  parliament  during  the  past  year.  The  acts  which  have 
received  the  royal  sanction  amount  to  81,  26  only  of  these  being  for  the  incor- 
poration of  new  companies.  The  aggregate  length  of  main  Hoe  and  branch  railway 
sanctioned  was  4Sl£  miles;  the  amount  of  share  capital  authorized  to  be  raised 
was  7,2S0,070/.;  and  of  loans,  1,754,317/.;  together,  9,034,387/.  Deducting 
1,595,070/.,  authorized  to  be  raised  for  the  general  purposes  of  six  companies,  there 
remain  7,439,317/-  for  the  construction  of  the  481  miles,  being  at  the  rate  of 
15,466/.  per  mile,  including  plant.  The  new  company's  lines  sanctioned  were  the 
Avr  and  Mnybole  Junction,  5£  miles,  40,000/.,  on  shares  and  loan;  the  Bagenals- 
town  and  Wexford,  42£  miles,  360,000/.;  the  Border  Counties,  26  miles,  333,330/.; 
the  Bradford,  Wakefield,  and  Leeds,  9f  miles,  240,000/.;  Carmarthen  and  Car- 
digan, 25i  miles,  380,000/.;  Caterham,  4§  miles,  38,000/.;  Darlington  a  d 
Barnardcas'tle,  lo£  miles,  133,300/.;  Dowlais,  31  chains,  7,500/.;  East  Suffolk, 
34|  miles,  400,000/.;  Hertford  and  Welwyn,  7|  miles,  86,000/.;  Horncastle  and 
Kirkstead  Junction,  7-§  miles,  64,000/.;  Inverness  and  Nairn,  1  of  miles,  106,660/.; 
Leominster  and  Kington,  13j  miles,  106,000/.;  Mallow  and  Fermov,  16|  miles, 
133,600/.;  North  Yorkshire  and  Cleveland,  30  miles,  240,000/.;  Potteries,  Biri- 
dulph,  and  Congleton,  18|  miles,  190,000/.;  Rhymny,  llj  miles,  130,000/; 
Salisbury  and  Yeovil,  40^  miles,  533,333/.;  Selkirk  and  Galashiels,  5|  miles, 
32,000/.;  South  Devon  and  Tavistock,  17£  miles,  213..300/.;  Stockton,  Dislev, 
and  Whaleybridge,  10J  miles,  200,000/.;  Towey  Vale,  11 J  miles,  80,000/.;  Welfc 
and  Fakenham,  9$  miles,  93,300/.;  We>tminster  Terminus,  2^  miles,  640,000/.; 
and  Whitehaven,  Cleator,  and  Egremont,  4f  miles,  66,600/.  The  total  amount 
authorized  to  be  raised  for  these  undertakings,  3S5|  miles  in  length,  is  4,839,423/., 
being  at  the  rate  of  12,532/.  per  mile. 

The  traffic  returns  of  British  railways  in  1854,  show  an  aggregate  of 
18,541,855/.  on  7,300  miles  of  railway,  being  at  the  rate  of  2,604/.  per  mile. 
In  addition  to  the  published  returns,  there  were  receipts  upon  792  miles  of  railway 
amounting  to  about  1,458,670/.,  which,  with  the  above  sum  of  18,541,855/, 
makes  a  total  of  20,000,525/.,  as  the  traffic  receipts  for  railways  in  the  United 
Kingdom  in  1854.  The  length  of  line  open  for  traffic  at  the  end  of  the  ye;>r,  was 
about  8,028  miles,  the  traffic  receipts  on  the  whole  being  at  the  rate  of  2,491/. 
The  cost  of  construction  amounted  to  273,860,000/.,  being  at  the  rate  of  34,02<i/. 
per  mile.  The  total  receipts  on  7,700  miles  in  1853  amounted  to  17,920,530/., 
showing  an  increase  in  favour  of  1854  of  2,079,995/.,  or  above  11  per  cent.  The 
published  traffic  returns  of  railways  in  1843  amounted  to  4,843,000/.,  yielding  an 
average  receipt  of  3.045/.  per  mile;  and  in  1854  to  IS, 541, 000/.,  yielding  an 
average  receipt  of  2,604/.  per  mile.  The  capital  expended  on  those  lines  up  to 
July,  1843,  amounted  to  57,635,100/.,  and  in  1854,  on  the  lines  in  question,  to 
255,610,000/.,  showing  an  increase  in  the  annual  traffic  of  13,698,000/.,  and  in 
the  capital  expended  of  197,974,900/.  The  mileage  has  increased  during  that 
period  from  2,000  miles  to  8,000  miles,  and  the  average  cost  per  mile  remained 
about  the  same,  varying  from  34,000/.  to  35,000/.  per  mile. 

Marine  Memoranda. — The  Griffiths1  propeller,  fitted  on  board  the  Esk,  has 
been  on  trial  in  Slatte's  bay  to  test  its  effect  against  the  ordinary  propeller  used  in 
Her  Majesty's  ships.  The  results  of  the  first  day's  trial,  the  average  of  a  couple 
of  runs,  gave  a  speed  of  9  564  knots,  with  68  revolutions  of  engine,  pitch  of  screw 
17  feet  6  ;  the  second  day,  with  two  feet  more  pitch  added,  gave  a  result  of  9-302, 
with  62  revolutions  of  engine;  yesterday  the  trial  was  with  the  common  screw, 
with  a  result  of  8'299,  and  6-3^  revolutions  of  engine;  the  pressure  of  steam  in 
each  trial  was  uniformly  181b.,  and  the  vacuum  indicated  27  on  the  barometer. 
Captain  Birch  is  to  try  the  effect  of  both  screws  under  canvass  at  sea,  and  also 
with  the  screws  immersed,  to  ascertain  the  relative  u  drag  "  on  the  vessel  when  thi- 
screw  is  not  in  operation.  Mr.  Griffiths  personally  superintended  the  trials,  as  did 
Mr.  Scott  Russell's  manager  and  Captain  Crispen  and  able  officers.  The  engines 
and  vessel  (Esk)  were  built  by  Scott  Russell  &  Co. 

Our  naval  strength  has  been  enormously  increased  during  the  past  year,  as  the 
following  statement  of  the  ships  and  vessels  actually  incorporated  into  our  effective 
fleet  will  show: — Screw  ships  of  the  line — Comwallis,  60  guns,  200  horse-power. 
Edgar,  60  g.,  600  h.p.;  Renown,  90  g.,  600  h.  p.;  Revenge,  90  g.,  600  h.p.  Scre» 
corvettes—  Cadmus,  20  g.,  250  h.  p  ;  Charybdis,  20  g.,  250  h  p.;  Cossacl;  20  £., 
250  h.p.;  Satellite,  20  g.,  400  h.  p.;  Scout,  20  g.,  400  h.  p.;  Scylla,  20  g.,  400  h.p  : 
Tartar,  20  g.,  250  h.  p.  Screw  sloops— Alert,  16  g.,  100  h.p.;  Chamelion,  16 g. 
100  h.  p.;  Cordelia,  8  g.,  60  h.  p.;  Icarus,  8  g.,  60  h.p.;  Mutine,  16  g,  100  h.p. 
Pelican,  16  g.,  100  h.  p.  Screw  gun  or  despatch  boats — An'ow,  4  g.,  160  b.  p.. 
Beagle,  4  g.,  160  h.  p.;  Snake,  4  g.,  160  h.  p.;   Viper,  4  g.,  100  h.  p.;   Wrangler. 
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4  g.,  ICO  h.  p.  Screw  gunboats — Badger,  3  g.,  CO  h.  p.;  Gleaner,  3  g.,  CO  h.  p.; 
Ruby,  3  g.,  60  h.  p.;  Snapper,  3  g.,  60  h.  p.;  Pelter,  3  g.,  CO  h.  p.;  Pincher, 
3  g.,  GO  h.  p.  Sailing  gunboats — Biter,  2  g.;  Boxer,  2  g.;  Skylark;  2  g.:  Snap, 
2  g.;  Stork,  2  g.;  Clinker,  2  g.;  Cracker,  2  g.;  Dapper,  2  g.;  Fanny,  2  g.;  Starling, 
2  g.;  Swinger,  2  g. ;  TkUtle,  2  g.;  Lark,  2  g.;  Magpie,  2  g.;  Redwing,  2  g.;  U'ertse/,  2  g. 
Mortar  vessels — Blaser,  Firm,  Flumer,  Hardy,  Havock,  Manly,  Mastiff,  Porpoise, 
Surly.  Floating  Batteries—  Glutton,  16  g.,  200  h.  p.;  Thunder,  16  g.,  200  h.  p.; 
Trusty,  16  g.,  200  b.  p.  Iron  paddlewheel  steamers — Circassian,  90  b.  p.;  Dan- 
ube,—  h.  p  ;  Malta,  53  h.  p.;  Moslem,  120  h  p.;  Pigeon,  53  h.p  ;  Sulina,  120  h.  p. 
Ste;im  transports — Himalaya,  700  h.  p.;  Transit,  500  b.  p.;  Urgent,  45  0  b.  p. 
Royal  yacht — Victoria  and  Albert,  600  h.  p. 

The  unfortunate  Demerara,  originally  built  at  Bristol  for  the  Royal  Mail  Steam 
Co.,  and  whose  accident  in  the  Severn,  on  leaving  her  builders'  hands,  caused  so 
much  excitement  at  the  time,  has  been  converted  into  a  sailing  vessel  By  way  of 
luck,  we  suppose,  her  name  has  been  changed  to  the  British  Empire,  and  her 
first  venture  is  to  fetch  home  a  cargo  of  guano  for  Messrs.  Gibbs,  but  she  is 
hereafter  to  go  upon  the  Australian  station,  in  the  hands  of  Messrs.  Goodall, 
Chilton,  &  Co.,  of  London,  and  Messrs.  J.  &  R.  Wilson  of  Liverpool.  She  measures 
3,200  tons. 

Mr.  Cornelius  Vanderbilt,  whose  steam-yachting  with  the  North  Slur  introduced 
him  to  us  a  year  or  two  ago  as  Commodore  Vanderbilt,  is  busy  preparing  himself 
for  the  Atlantic  steamship  station.  Just  now  there  is  plenty  of  room  for  new  com- 
petitors in  this  great  ocean  conveyance  business ;  for  the  raging  of  the  elements  on 
ono  hand,  and  the  warring  of  the  human  race  on  the  other,  have  together  conspired 
to  reduce  this  greatest  of  steamship  lines.  The  Collins'  Company  have  to  lament 
the  loss  of  the  Arctic;  the  Havre  Company,  the  Humboldt  and  Franklin ;  and  the 
Cunard  New  York  and  British  Northern  Provincial  and  West  Indian  lines,  the 
withdrawal  of  numbers  of  their  vessels  for  war  transport  purposes.  Mr.  Vander- 
bilt possessing,  it  is  said,  a  private  fortune  of  somewhere  near  £2,000,000,  is  now 
building  two  fine  ships,  on  the  model  of  his  North  Star,  to  run  from  New  York 
either  to  Havre  or  Liverpool,  and  it  is  expected  that  they  will  be  at  work  in  the 
course  of  the  spring  now  opening  before  us,  and  within  a  year  or  two  at  the  farthest 
six  or  eight  additional  vessels  are  to  be  placed  on  the  same  line.  Competition  is 
indeed  the  life  of  business,  and  the  present  designer  intends  that  his  new  ships 
shall  be  the  "  safest,  swiftest,  most  beautiful  and  comfortable  of  all  the  ocean 
steamers  afloat."  Mr.  Vanderbilt's  attainments,  both  as  a  builder  and  a  navigator 
of  steamers,  induce  us  to  look  fur  favourable  results  from  this  new  attempt. 

The  Americans  have  been  giving  themsel  cs  the  trouble  of  tabulating  the 
respective  performances  of  the  Cunard  and  Collins  lines  of  steamers ;  and  from 
their  statement  it  appears  that  prior  to  the  appearance  of  the  Collins  ships,  the 
Cunards  averaged  from  15  to  16  days  on  their  trips,  including  the  eastern  and 
western  passages.  The  average  eastern  passages,  for  1854,  of  the  Collins  steamers 
have  been  11  days,  6  hours,  and  6  minutes;  of  the  Cunards,  11  days,  14  hours, 
and  56  minutes;  making  an  average  difference  in  favour  of  the  Collins  ships  of 
eight  hours  and  fifty  minutes.  During  the  same  period,  the  average  of  the  western 
trips  of  the  Collins  line  was  12  days,  2  hours,  and  35  minutes,  and  of  the  Cunard 
line  13  days,  15  hours,  and  40  minutes;  showing  an  average  gain  of  tbe  Collins 
ships  of  1  day,  13  hours,  and  5  minutes,  which  exhibits  the  marked  superiority  of 
these  ships  over  their  rivals,  against  the  prevailing  westerly  winds.  In  the  aggre- 
gate, by  both  lines,  Mr.  Collins  has  secured  an  average  gain  in  the  passage  of  tbe 
Atlantic  of  from  three  to  four  days  over  the  pre-existing  ocean  steamship  system. 

The  "Prussian"  Submarine  Telegraph  at  the  Seat  op  Wai:. — 
The  "  Prussian  State  Telegraph  "  of  Messrs.  Siemens  &  Halske,  illustrated  in  our 
Plates  96,  97,  Vol.  V.,  has  been  selected  for  the  submarine  service  of  the  Eastern 
war— Messrs.  Newall  &  Co.,  the  well-known  telegraphic  wire-makers  of  Gates- 
head, having  furnished  the  400  miles  of  cable  required  to  connect  Balaklava  and 
Varna.  The  system  of  telegraph  adopted  between  Balaklava  and  Varna  is  uni- 
form with  the  great  European  lines,  and  tbe  messages  do  not  require  to  be  trans- 
lated, as  is  the  case  by  Submarine  and  International  telegraph.  The  expedition 
sent  to  the  Black  Sea  consists  of  CO  persons.  The  wires  will  be  taken  up  to  the 
head-quarters  of  the  generals,  and  portable  telegraphic  apparatus,  neatly  fitted 
into  boxes  of  the  size  of  an  ordinary  medicine  chest,  and  about  the  weight  each 
of  a  knapsack,  with  wires  coiled  ready  for  use,  which  can  be  joined  to  the  main 
line,  will  be  taken  out,  so  that  in  whatever  direction  the  army  moves  in  the  Crimea, 
the  head-quarters  of  the  allies  can  keep  up  a  communication  with  Europe.  Tbe 
messages  which  this  telegraph  transmits  it  writes  on  a  paper  riband,  about  the 
size  of  a  broad  tape;  every  letter  of  the  alphabet  and  every  figure  being  formed 
by  a  combination  of  dots  and  strokes,  impressed  by  a  style  as  the  paper  moves 
onward  between  two  cylinders.  The  dots  or  marks  very  much  resemble  the  raised 
character  used  in  books  fur  the  blind — only  more  simple — and  are  read  by  the 
telegraph  clerk  as  easily  as  ordinary  types.  The  operator,  having  command  of 
the  electric  current,  can  make  it  act  at  intervals,  the  duration  of  which  he  can 
lengthen  or  shorten  at  pleasure;  and  just  in  proportion  to  the  length  of  these 
intervals  is  the  length  of  the  marks  impressed  upon  tbe  moving  riband  by  tbe 
pencil  which  obeys  tbe  magnet.  The  message,  as  it  issues  from  the  apparatus, 
can  be  read  off,  and  arrives  as  rapidly  as  a  clerk  can  copy  it  on  paper  iu  an 
abbreviated  hand.  Practically,  however,  an  experienced  clerk  is  independent 
of  tbe  record ;  for,  as  at  tbe  station  receiving  the  despatch,  the  armature  of  the 
electro-magnet  moves  simultaneously  with  the  transmitting  key,  at  each  of  its 
motions  towards  the  magnet  it  produces  a  distinctly  audible  click,  and  the  ear 
terprets  the  message  before  it  meets  the  eye.  He  can  even  tell  who  it  is  that 
is  operating  on  the  telegraph  hundreds  of  miles  away — the  duration  of  the  inter- 
vals, and  other  circumstances,  varying  with  each  operator,  just  as  one  handwriting 
differs  from  another.  It  is  expected  that  by  the  end  of  the  present  month,  direct 
telegraphic  communication  will  be  opened  between  the  head-quarters  of  the  allies 


in  the  Crime i  and  tbe  two  great  western  capitals,  London  and  Paris;  for  the 
French  and  English  Governments  have  made  such  arrangements  that  the  gentle- 
men now  sent  out  with  the  Black  Sea  steamer  confidently  expect,  by  the  time  their 
vessel  reaches  the  Euxine,  the  overland  telegraph  from  Varna  to  Bucharest  will 
be  finished,  thus  completing  the  electric  communication  of  the  Crimea  with  Eng- 
land. Considerable  credit  is  due  to  the  Messrs.  Newall  for  tbe  rapidity  of  their 
movements  in  getting  ready  the  apparatus.  On  the  15th  of  December,  Govern- 
ment applied  to  them  on  the  subject  by  telegraph,  and  within  an  hour  they  had 
bargained  with  Messrs.  Palmer  ei  Co.,  of  Jarrow,  fur  a  new  iron  steamer  then  on 
the  stocks,  not  half  finished.  Messrs.  Palmer  redoubled  their  exertions,  anil  thus 
completed  this  vessel,  the  Black  Sea,  in  time  for  tbe  cable  contractors,  as  we  hare 
stated. 

Die  Machinery  for  Constructing  Hollow  Metal  Rings, — MM. 
Hugonneau  and  Lacointa,  of  Paris,  have  devised  the  set  of  ingeniously  formed  dies 
represented  in  our  engravings,  for  manufacturing  hollow  rings  of  copper  or  other 
metal  Fig.  1  is  an  elevation,  and  fig.  2  a  vertical  section  of  one  form  of  die  and 
shaping  block  employed  in  giving  tbe  first  shaping  stroke  to  the  metal,  which  is 
in  the  form  of  a  thin  sheet  previously  cut  to  an  annular  contour,  and  is  repre- 
sented in  fig.  1  as  between  tbe  die  and  the  shaping  bluck,  the  former  of  which  is 
about  to  descend.  The  die  is  cup-shaped,  the  edge  being  formed  to  the  exact  shape 
of  one-half  of  the  inside 

of  the  ring.     There  is  a  Fig- 1-  Fig.  2. 

conical  opening  in  tbe 
top  of  the  shaping  block, 
in  the  centre  of  which  is 
placed  a  mandril  with  a 
conical  or  beviled  head, 
thus  leaving  an  annular 
space  through  which  the 
die  carries  the  piece  of 
metal,  the  beviled  sides 
of  the  opening  turning 
up  its  outer  and  inner 
edges  in  a  gradual  man-  J 
ner,  and  bringing  it  into  [— y--^r~.  :~^ri 


the  form  represented  in 
fig.  2.  The  operation  is  then  completed  by  means  of  the  die  and  block,  repre- 
sented in  elevation  in  fig.  3,  and  in  vertical  section  in  tig.  4.  The  face  of  the  die 
is  formed  with  an  annular  semi-cylindrical  groove,  the  exact  counterpart  of  which 
is  made  in  the  face  of  the  shaping  block.  The  half-shaped  ring  is  introduced  in 
the  position  shown  in  fig.  3,  and  the  closing  of  the  dies  brings  it  into  its  finished 
form,  a  complete  cylindrical  ring,  as  shown  in  fig.  4.  Fig.  5  represents  a  vertical 
section  of  a  modification  of  punching  and  shaping  die  and  block,  for  punching  out 
tbe  piece  from  the  centre  of  the  disc  of  metal  to  be  converted  into  a  ring,  and  for 


Fig.  3. 


Fig.  5. 


giving  the  annular  piece  a  preliminary  bend.  The  shaping  block  has  a  central 
opening  passing  through  it,  into  which  a  center*  piece  in  the  die  fits  accurately. 
This  centre  piece  or  punch  is  a  little  in  a<.  ance  of  the  shaping  surface  of  the  die, 
and  punches  out  the  centre  hole  in  the  blank  a  little  before  tbe  shaping  surfaces 
come  into  action.  The  die  then  forces  the  blank  or  annular  piece  of  metal  into  an 
annular  groove  in  the  shaping  block,  thereby  partially  turning  up  its  edges.  The 
blank  is  afterwards  lifted  off  the  face  of  the  block  by  pins  thrust  upwards  by 
springs  through  apertures  in  the  block.  The  ring  may  then  be  finished  in  dies 
similar  to  those  represented  in  figs.  1  to  4,  already  described. 

A  Forty-Stone  Lithograph. — A  most  extraordinary  example  of  polychrome 
or  multicoloured  lithographic  work  has  just  been  executed  in  Berlin  for  Messrs. 
Colnaghi  of  Pall  Mall.  It  is  a  furty  impression  plate,  representing  the  ceiling  of 
the  Sistine  Chapel,  the  great  work  of  Michael  Angelo.  The  printer  is  Winckel- 
mann  of  Berlin,  who  has  acted  under  the  direction  of  Mr.  Lewis  Griiner  of  London. 
The  cost  of  production  has  beer,  defrayed  by  Mr.  Harford  of  Blaise  Castle,  who 
intends  to  apply  the  proceeds  of  the  sale  for  the  benefit  of  the  Artists'  General 
Benevolent  Institution.  When  it  is  remembered  that  forty  separate  lithographic 
stones  have  been  made  to  combine  their  impressions  for  tbe  production  of  this 
laborious  work — each  being  contrived  to  furnish  its  share  of  effect  with  the  most 
perfect  accuracy  of  "  register,"  or  fitting  in  of  the  tints,  it  will  be  in  some  sort 
conceived  how  great  is  the  artistic  diligence  necessary  for  the  accomplishment  of 
such  an  undertaking. 
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Forge  Furnace  fob  Lauge  "Work. — Our  engravings  represent  an  improved 
arrangement  of  forging  or  welding  furnace,  as  constructed  bv  M.  Bertrand  Geoffroy 

of  Landes,  France,  fig.  1  being  a  ver- 
bis- 1«  tical  section,  and  fig.  2  a  sectional 
plan.  The  apparatus  consists  of  a 
cast-iron  crucible,  a,  into  which  are 
put  charcoal,  scrap-iron,  iron  filings, 
and  old  iron  of  various  kinds.  The 
upper  portion,  b,  of  the  crucible  can 
be  removed,  in  order  to  inspect  the 
operation  going  on  inside,  if  the 
quantity  of  metal  is  small,  whilst,  if 
a  large  quantity  of  metal  is  being 
operated  upon,  the  inspection  is  made 
through  a  small  opening  in  the  cover 
piece,  B.  The  openings,  c,  for  the 
tuyeres,  E,  of  which  there  are  three, 
are  arranged  in  slides,  r>,  so  as  to 
be  adjustable  at  any  height.  These 
openings,  c,  are  also  made  of  suffi- 
cient size  to  admit  of  the  tuyeres  being  placed  at  any  angle,  and  of  their  being 
drawn  in  or  out  at  pleasure.     The  crucible  is  placed  in  a  tank,  f,  containing 

cold  water,  so  that  its  shell  may  be 
Fig-  2.  kept  as  cool  as  possible.     A  port, 

G,  is  made  at  the  bottom  of  the 
crucible  at  one  end,  which  is  opened 
occasionally  to  introduce  an  iron  rod 
for  stirring  the  metal  with,  or  for 
allowing  the  dross  to  run  oft*  in  case 
it  accumulates  to  too  great  an  extent. 
This  apparatus  has  not  only  the  ad- 
vantage of  being  adapted  for  the 
treatment  of  large  masses  of  metal, 
but  it  may  be  beneficially  used,  the 
inventor  states,  in  place  of  the  fur- 
naces commonly  employed  in  engi- 
neering workshops  for  forging  and 
welding  objects  of  considerable  size, 
such  as  wheel  tyres,  axles,  and 
shafting  of  large  diameter.  This 
apparatus  may  also  be  used  for  con- 
verting iron  into  steel,  for  which  pur- 
pose it  is  merely  necessary  to  continue 
the  operation  for  a  longer  time,  the 
eupply  of  charcoal  being  kept  up. 

LAW  REPORTS  IX  PATENTS. 

Lockpicking — Parnell  .vxd  Pdck ridge  v  Goater. — This  curious  case 
arose  indirectly  from  the  strong  interest  excited  some  time  ago  amongst  British  lock- 
makers  by  the  descent  upon  them  of  Mr.  Hobbs,  the  American  maker.  The 
plaintiffs  are  the  well-known  locksmiths  of  the  Strand,  and  the  defendant  is 
foreman  in  the  still  better  known  firm  of  the  Messrs.  Chubb.  The  action  was 
brooght  to  recover  damages  for  a  trespass  in  taking  the  plaintiffs*  lock  and  making 
a  key  to  it,  and  also  for  slander  and  a  libel  published  by  the  defendant,  alleging 
that  he  (the  defendant)  had  fairly  picked  the  plaintiffs'  lock,  and  that  the  plaintiffs 
had  dishonestly  refused  to  pay  the  defendant  a  reward  of  200  guineas,  according 
to  their  public  promise.  The  defendant  pleaded  the  general  issue,  and  that  he  had 
taken  the  plaintiffs'  lock  and  made  a  key  thereto  with  the  plaintiffs'  leave  and 
license ;  as  to  the  counts  for  slander  and  libel,  he  pleaded  in  justification  that  he 
(the  defendant)  had  fairly  picked  the  plaintiffs  lock,  and  that  they  had  dit-honestly 
refused  to  pay  him  the  200  guineas.  It  appears  that  the  plaintiffs  have  for  some 
time  exhibited  two  large  locks  made  according  to  their  patented  principle — one  in 
their  Strand  establishment,  and  the  other  at  the  Crystal  Palace — with  the  an- 
nouncement that — M  200  guineas  will  be  given  to  any  one  who  shall  succeed  in 
picking  this  lock."  The  usual  notice  requesting  "  that  visitors  do  not  touch  the 
goods,"  was  attached  to  the  articles  exhibited  at  Sydenham  ;  and  in  a  pamphlet, 
published  by  the  plaintiffs,  and  proved  to  have  been  put  into  the  defendant's  hands, 
it  was  further  stated  that  "any  person  desiring  to  make  the  experiment,  on  apply- 
ing at  the  depot,  52  Strand,  London,  will  receive  immediate  attention,  and  be 
made  acquainted  with  the  requisite  preliminaries."  In  the  face  of  this,  it  was 
asserted  that  the  defendant  had  attacked  the  Crystal  Palace  lock,  regardless  of  any 
preliminaries  whatever,  and  that  he  had  in  some  decree  injured  the  mechanism, 
and  that  the  lock  had  not  been  fairly  picked.  The  defence  was,  that  the  defendant 
had  fairly  picked  the  lock,  and  that  he  was  therefore  entitled  to  the  200  guineas. 
The  procedure  of  picking  was  this : — He  first  made  a  "  blank-key"  of  brass,  of  the 
size  of  the  keyhole,  and  of  the  proper  depth,  and,  having  covered  it  with  smut  from 
a  candle,  he  inserted  it  and  turned  it  till  it  came  in  contact  with  an  obstruction. 
The  pressure  against  the  resisting  substance  took  off  a  portion  of  the  smut,  and  this 
directed  him  where  to  use  bis  file.  Proceeding  in  this  way,  he  in  about  six  hours 
contrived  a  key  by  which  he  succeeded  in  picking  the  lock.  He  said  the  operation 
was  merely  one  of  time,  and  that  he  picked  the  plaintiffs'  lock  the  more  easily  be- 
cause the  tumblers  were  all  in  different  planes,  and  so  made  marks  upon  the  key 
where  it  was  necessary  to  file.  The  defendant  said  he  had  picked  one  of  Hobbs' 
locks  in  a  minute  and  a  half,  and  that  he  believed  he  could  pick  any  lock.  It  was 
merely  a  question  of  time.     He  had  picked  his  own  masters'  (Chubbs')  lock,  but  not 


the  one  which  contained  his  recent  improvements,  though  he  believed  that  he  could 
pick  even  that,  The  defendant  said  he  was  now  prepared  in  court  to  pick  the  plain- 
tiffs' lock  if  only  they  would  assure  him  that  it  was  in  the  same  state  as  it  was  in 
at  the  Crystal  Palace.  On  the  part  of  the  plaintiffs,  it  was  admitted  that  an  altera- 
tion had  been  made  in  the  lock,  in  the  expectation  that  &uch  a  challenge  as  this 
would  arise.  The  defendant  then  proceeded,  much  to  the  satisfaction  of  the  by- 
standers, to  manufacture  a  key  in  the  way  which  we  have  described,  and  in  a  few 
minutes  he  unlocked  a  small  size  lock,  which  however,  the  plaintiffs  stated  to 
be  much  more  vulnerable  than  their  larger  lock.  Lord  Campbell  left  it  to  the  jury 
to  decide,  not  whether  the  plaintiffs'  lock  could  be  picked,  but  whether  it  had  been 
"fainy  picked,"  adding  that,  in  his  view  of  the  case,  the  test  had  been  unfair.  The 
issues  being  left  in  the  hands  of  the  jury,  a  verdict  was  given  for  the  plaintiffs, 
with  -£10  damages  on  each  issue,  or  an  aggregate  of  .£30. 

Purification  and  Regulation  op  Gas — Lowe's  Extension. — On  be- 
half of  this  application,  heard  on  the  11th  of  January,  it  was  stated  that  the  gas 
supplied  by  public  companies  had  long  been  known  to  contain  many  impurities, 
which  prevented  it  from  being  used  for  domestic  purposes  to  the  same  extent  in 
London  and  other  parts  of  this  country  as  it  was  in  Edinburgh,  where  it  was  ob- 
tained from  a  different  sort  of  coal.  At  certain  times,  and  in  certain  localities, 
there  was  a  deficiency  of  supply.  The  object  of  the  patent  was  to  obviate  all  these 
objections.  During  the  day  the  pressure  of  the  gas,  as  supplied  by  the  companies, 
was  frequently  insufficient  to  force  it  through  the  meter;  but  Mr.  Lowe  added  to 
the  meter  a  motive  power  which  remedied  the  defect.  He  had  also  succeeded  in 
inventing  an  apparatus,  by  means  of  which  the  gas  was  purified  of  sulphuretted 
hydrogen,  carbonic  acid,  and  ammonia,  with  its  compounds,  the  gas  being,  at  the 
same  time,  saturated  with  naphtha,  by  which  its  illuminating  power  was  greatly 
increased.  The  apparatus  was  so  simple,  that  it  could  be  placed  with  perfect  ease 
and  safety  on  the  same  shelf  as  the  common  meter.  The  result  was  that  gas 
could  be  burnt  in  private  houses  with  great  comfort,  and  at  a  large  saving  of  ex- 
pense to  the  consumer.  Hitherto  the  receipts  from  the  working  of  the  patent  had 
not  been  equal  to  the  outlay  incurred  in  procuring  it ;  but,  public  attention  being 
now  aroused  to  the  importance  of  pure  gas,  there  was  every  probability  of  its  be- 
coming remunerative.  Mr.  Lowe  having  described  his  apparatus,  and  illustrated 
its  efficiency  by  experiment,  Sir  James  Clarke,  Professor  Brand,  Mr.  Smee  of  the 
Bank  of  England,  Mr.  Waddington,  manager  of  the  Apothecaries'  Hall  and  in- 
spector of  gas  on  the  south  side  of  the  Thames,  and  Professor  Hoffman,  were 
examined,  and  spoke  in  unqualified  terms  of  the  utility  and  perfect  operation  of  the 
invention.  Mr.  Smee  exhibited  the  cover  of  a  book  which  had  been  destroyed  in 
a  public  library  by  the  impure  quality  of  the  gas  consumed.  He  stated  that  in 
Russian  leather  the  action  took  place  at  the  angle  where  the  back  of  the  cover  was 
attached  to  the  sides,  and  in  calf  binding  the  leather  peeled  off  in  flakes.  The 
sulphurous  acid  in  the  leather  was  perceptible  to  the  taste.  Sir  E.  Ryan  said 
their  Lordships  were  of  opinion  that  there  was  considerable  merit  in  the  invention, 
and  they  would  advise  her  Majesty  to  extend  the  patent  for  five  years. 

Smoke-Consuming  Fdrnace— Foard's  Extension. — This  application, 
which  we  announced  last  month,  was  heard  on  the  10th  of  January,  before  Sir  John 
Dodson,  Mr.  Pemberton  Leigh,  and  Sir  Edward  Ryan.  In  the  course  of  the  evi- 
dence given  on  the  occasion — Mr.  Lucas,  the  owner  of  a  splitting  mill;  Mr. 
Beckett,  a  drug-grinder;  and  Mr.  Gordon,  a  distiller,  stated  that  they  had 
employed  Foard's  invention,  which  was  cheap  in  i:s  construction  and  economical 
in  its  operation.  They  estimated  the  saving  of  fuel  at  from  15  to  20  per  cent. 
Mr.  Grissell  and  Mr.  Maudslay,  engineers,  deposed  to  the  efficiency  of  the  appa- 
ratus. The  latter  gentleman  observed  that  he  was  convinced  the  public  would 
not  adopt  any  invention  for  consuming  smoke,  unless  they  were  compelled  to  do  so 
by  lines.  Mr.  Sheves,  foreman  to  Mr.  Grissel,  considered  this  invention  to  be 
better  than  most  others  employed  for  the  same  purpose.  In  Juke's  apparatus 
there  must  be  a  motive  power  to  work  it,  but  in  Foard's  it  could  be  done  by  the 
stoker.  Mr.  Edward  Godson,  one  of  the  two  gentlemen  to  whom  the  patent  had 
been  transferred,  proved  that  the  loss  sustained  by  the  parties  interested  in  the 
patent  had  exceeded  £1,200.  Mr.  Welsby,  on  the  part  of  the  Attorney-General, 
did  not  dispute  the  efficiency  of  the  machine;  but,  as  it  was  probable  that  an  act 
of  Parliament  wo. .Id  be  passed  compelling  the  consumption  of  smoke  in  all  manu- 
factories throughout  the  kingdom,  he  hoped  their  lordships  would  not  extend  the 
patent,  and  thereby  impose  a  burden  on  the  public  for  the  term  asked  for — fourteen 
years.  Mr.  Pemberton  Leigh,  in  delivering  the  judgment  of  their  lordships,  said 
the  invention  was  proved  to  be  extremely  useful,  and  a  heaw  loss  had  been  in- 
curred. It  was  probable  that  by  a  moderate  extension  of  the  patent  some  remu- 
neration would  be  received.  Their  lordships  would  advise  her  Majesty  to  prolong 
the  patent  for  six  years. 

Photography — Talbot  v.  Laroche — Infringement. — Now  that  the 
beautiful  and  fascinating  art  of  sun-painting  has  attained  to  such  a  pitch  of  per- 
fection, Mr.  Fox  Talbot,  one  of  the  earliest  and  most  enthusiastic  of  photographers, 
has  bestirred  himself  in  his  defence  of  what  he  conceived  to  be  his  legal  and  equit- 
able rights  as  an  inventor  in  this  class  of  art.  A  court  of  law  has  been  resorted  to  for 
this  purpose,  in  more  than  one  instance,  and  an  unsuccessful  example  of  this  proce- 
dure has  just  occurred  in  the  Court  of  Common  Pleas.  Every  one  knows  Mr.  Tal- 
bot's intimate  connection  with  the  art,  and  with  what  devotion  he  has  worked  out  bis 
plans.  Commencing  on  the  groundwork  of  the  labours  of  Davy  and  Wedgwood,  who, 
in  1802,  produced  evanescent  pictorial  representations  on  paper  by  sunlight,  he 
carried  out  a  series  of  experiments  which  resulted  in  what  he  originally  termed  the 
"calotype"  process,  but  which,  in  after  times,  has  received  the  name  of  the  "  Tal- 
botype,"  as  a  testimonial  acknowledgment  of  his  persevering  industry.  In  1S40, 
he  read  a  paper  on  the  subject  to  the  Royal  Society,  and  on  the  year  following  he 
exhibited  fixed  pictures  taken  by  his  process  in  Paris.  This  was  at  the  time  when 
Daguerre  was  beginning  to  press  forward  with  his  great  invention  of  a  similar  kind. 
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Later  in  that  year,  Mr.  Talbot  obtained  his  first  patent,  when  he  was  rewarded 
with  the  Rum  ford  medal.  The  speci6catlon  of  this  patent  is  briefly  this: — "The 
first  part  is  a  method  of  making  paper  extremely  sensitive  to  the  rays  of  light.  I 
select  the  best  writing  paper.  I  dissolve  100  grains  of  crystallized  nitrate  of  silver 
in  six  02.  of  water.  I  wash  one  side  of  the  paper  with  this  solution.  I  dry  the 
paper,  next  I  dip  it  in  a  solution  of  iodide  of  potassium.  I  then  dip  it  in  water, 
and  dry  it  lightly  with  blotting  paper.  The  paper,  thus  far  prepared,  may  be  called 
iodized  paper.  When  wanted  for  use,  I  take  a  sheet  of  iodized  paper,  and  wash  it 
with  gallo-nitrate  of  silver,  which  is  made  by  dissolving  nitrate  of  silver  with  water 
and  acetic  acid,  and  adding  to  the  whole  an  equal  quantity  of  gallic  acid.  The  paper, 
thus  prepared,  is  placed  in  a  camera  obscura,  so  as  to  receive  the  image  formed  in 
the  focus  of  the  lens.  If  the  object  is  bright,  or  the  time  long  enough,  a  sensible 
image  is  perceived  upon  the  paper  when  it  is  withdrawn,  but  when  the  time  is 
short,  or  the  object  dim,  no  image  is  visible  on  the  paper,  which  is  nevertheless 
impressed  with  an  invisible  image,  which  I  have  discovered  the  means  of  causing 
to  become  visible.  1  wash  the  paper  with  gallo-nitrate  of  silver,  and  then  hold  it 
before  the  fire,  and  in  a  short  time  the  image  appears.  Those  parts  of  the  paper 
on  which  the  light  has  acted  most  become  brown  or  black.  In  order  to  fix  the 
picture  I  wash  it  with  bromide  of  potassium.  The  picture  thus  obtained  will  be 
reversed  with  respect  to  natural  objects,  but  it  is  easy  to  obtain  one  conformable  to 
nature  by  taking  a  second  sheet  of  calotype  paper  and  placing  it  in  contact  with 
the  first;  a  board  is  put  beneath  them  and  glass  above,  the  whole  is  pressed  toge- 
ther by  screws,  and,  being  then  placed  iu  the  daylight  for  a  short  time,  a  copy  is 
formed  on  the  second  sheet.  The  second  sheet  is  equally  good  if  common  photo- 
graphic paper  is  used.  I  claim,  first,  the  employing  gallic  acid  or  tincture  of  galls 
in  conjunction  with  a  solution  of  silver,  to  render  paper,  which  has  received  a  pre- 
vious preparation,  more  sensitive  to  the  action  of  light ;  secondly,  the  making  visible 
photographic  images  upon  paper,  and  the  strengthening  such  images  when  faintly 
visible,  by  washing  them  with  liquids  which  act  upon  those  parts  which  have  beer, 
previously  acted  on  by  light;  thirdly,  the  obtaining  portraits  from  the  life  by  pho- 
tographic means  upon  paper;  fourthly,  the  employing  bromide  of  potassium  for 
fixing  the  images."  Since  this  time,  he  has  obtained  three  other  patents  in  fur- 
therance of  his  gradually  developed  information,  but  the  present  action  was  brought 
for  an  infringement  of  the  leading  patent,  the  defendant  being  a  photographic 
artist,  practising  the  "  collodion1'  system,  which  now  enjoys  so  vigorous  an 
existence.  In  support  of  the  plaintiffs  case,  Professor  Miller,  Mr.  Braude,  Mr, 
Hoffmann,  Mr.  Medlock,  Mr.  Crookes,  Mr.  Maskelyne,  and  others,  were  examined, 
with  the  intention  of  showing  that  the  collodion  process  is  merely  the  Talbotype  under 
a  modified  form.  These  witnesses  insisted  that  collodion  was  simply  employed  as 
a  medium  in  place  of  the  plaintiff's  prepared  paper,  and  that  it  possessed  no  inherent 
photographic  power;  also  that  the  pyro-galhc  acid,  used  by  the  defendant,  was 
simply  more  rapid  than  the  gallic  acid  of  the  plaintiff.  The  defendant  rested  his 
case  on  two  grounds — first,  that  the  plaintiff's  invention  was  not  new,  as  the 
process  had  been  discovered  and  communicated  to  the  public  in  1839  by  the  Rev. 
J.  B.  Reade;  and  next,  that  the  collodion  process  was  altogether  different  from 
the  Talbotype,  and,  therefore,  no  infringement  of  the  patent.  The  Rev.  J.  B.  Reade, 
who  is  now  vicar  of  Stone,  near  Aylesbury,  gave  evidence  that  when  he  lived  at 
Peck  ham  he  had,  in  the  course  of  experiments,  discovered  two  processes  for  obt. lin- 
ing sun  pictures.  He  knew  that  Sir  H.  Davy  had  stated  that  leather  was  more 
sensitive  to  li^ht  than  paper,  and  he  therefore  by  means  of  chloride  of  silver  with 
an  infuson  of  galls,  obtained  an  image  which  he  fixed  with  hyposulphite  of  soda. 
By  these  means,  he  produced  the  picture  of  a  magnified  flea  and  other  objects  which 
he  exhibited  at  a  soirre  given  in  1839  by  the  late  Marquis  of  Northampton  to  the 
Royal  Society.  Mr.  Reade,  by  his  second  process,  used  cards  glazed  with  carbonate 
of  lead  ;  he  washed  these  cards  with  acetic  or  muriatic  acid,  and  then  floated  them 
in  iodide  of  potassium,  so  as  to  produce  an  iodide  of  lead.  He  next  washed  the 
surface  of  the  card  with  nitrate  of  silver,  and  obtained  the  image  by  superposition, 
while  he  washed  it  with  an  infusion  of  galls.  The  effect  of  the  sunlight  was  im- 
mediately to  blacken  the  cards.  He  fixed  the  image  in  the  same  way  that  he  used 
in  the  first  process.  He  was  once  surprised  to  find  that  a  figure  was  brought  out 
after  the  paper  had  been  momentarily  exposed  to  the  light,  but  he  had  no  idea  of 
the  mode  of  developing  the  invisible  image  until  he  read  the  account  of  Mr.  Talbot's 
discoveries.  Mr.  Reade  communicated  the  results  of  his  experiments  in  a  letter  to 
Mr.  Brailey,  who  read  the  letter  at  two  lectures  given  by  him  in  1839  on  photo- 
graphy ;  but  the  letter  made  no  mention  of  the  use  of  iodide  of  potassium  in  the 
experiment  of  the  glazed  cards.  The  second  ground  of  defence  was,  that  the  col- 
lodion process  is  essentially  different  from  the  Talbotype.  The  collodion  process 
was  discovered  in  1851  by  Mr.  Archer,  and  is  as  follows: — Take  the  collodion  of 
commerce,  which  is  gun-cotton  and  ether,  mix  it  in  certain  proportions  either  with 
iodide  of  potassium,  of  ammonia,  or  of  cadmium,  pour  the  mixture  on  a  glass,  where 
it  forms  a  film,  immerse  the  film  in  a  bath  of  nitrate  of  silver,  and  then  place  it  in 
the  camera  ;  when  withdrawn,  develop  it  by  pyrogallic  acid,  or  protosulpbate  of 
iron,  or  protonitrate  of  iron,  and  finally  fix  the  image  with  hyposulphite  of  soda 
The  image  thus  obtained  is  an  amphitype,  it  appears  negative,  but  becomes  positive 
if  anything  black  is  placed  on  the  back  of  the  film,  so  that  it  is  either  negative  or 
positive,  according  to  the  transmission  of  light.  The  negative  image  likewise  pro- 
duces a  positive  when  transferred  to  prepared  paper.  Dr.  Normandv,  Dr.  Steu- 
house,  Mr.  R.  Hunt,  Mr.  Heisch,  Mr.  T.Taylor,  Mr.  Thornwaite,  Mr.  Eliot,  and 
other  scientific  persons  gave  evidence  that  collodion  possessed  unknown  photographic 
properties,  and  that  pyrogallic  acid  was  more  highly  sensitive  and  rapid  in  its  action, 
and  was  in  many  respects  different  from  gallic  acid  ;  indeed,  some  of  the  witnesses 
gave  their  opinion  that  pyrogallic  acid  was  a  misnomer,  and  that  the  substance  was 
no  acid  at  all.  As  a  proof  of  the  instantaneous  action  of  the  collodion  process,  por- 
traits of  animals  taken  when  in  the  act  of  motion,  were  shown  in  court,  and  also 
beautiful  views  of  Elsinore,  and  the  Three  Crown  Battery  at  Copenhagen,  taken  on 


board  of  Her  Majesty's  ship  Calliope  when  passing  those  places  at  the  rate  of  11 
knots  an  hour.  The  plaintiff  likewise  produced  many  views  taken  by  the  Talbotype 
process,  and  one,  be  it  remembered,  not  excelled  by  any  in  court,  of  Laycock  Abbey, 
taken  in  the  year  1S4.2.  In  summing  up,  the  Chief  Justice  went  into  the  details 
with  peculiar  clearness,  showing  that  in  the  first  part  of  the  earliest  specification, 
the  plaintiff  described  the  method  of  making  iodized  paper,  but  did  not  claim  it  as 
part  of  the  invention.  The  specification  then  showed  how  to  make  that  iodized 
paper  more  sensitive  by  washing  it  in  gallo-nitrate  of  silver,  which  was  made  by  a 
mixture  of  nitrate  of  silver  aud  acetic  acid  with  gallic  acid.  He  claimed,  then, 
first,  the  employment  of  gallo-nitrate  of  silver  on  iodized  paper;  secondly,  the  use 
of  gallo-nitrate  of  silver,  or  an  equivalent,  for  the  purpose  of  developing  and 
strengthening  the  photographic  image;  and,  thirdly,  the  obtaining  portraits  from 
the  life  by  the  previously  described  means.  The  fourth  claim  was  not  in  dispute 
between  the  parties.  His  Lordship  stated  that  the  first  question  for  the  jury  was 
whether  Mr.  Reade  had  previously  discovered  and  published  any  material  part  of 
the  claims  set  up  iu  the  patent.  Mr.  Reade's  first  process  employed  chloride  of 
silver,  and  not  nitrate  of  silver,  and  was  therefore  different  from  the  plaintiff's  dis- 
covery. His  other  process,  however,  with  the  glazed  cards  was,  in  reality,  identi- 
cally the  same  with  the  plaintiffs,  as  regarded  the  method  of  preparation  tor  giving 
sensitivenesss  ;  gallo-nitrate  of  silver  was  employed  in  both.  But  Mr.  Reade  had 
not  mentioned  in  his  letter  the  use  of  iodide  of  potassium,  so  that  in  that  respect, 
whether  he  had  used  it  or  not,  his  description  of  the  method  was  different  from 
that  employed  by  the  plaintiff,  who  used  iodized  paper.  The  letter  therefore  only 
proved  that  Mr.  Reade  was  aware  of  the  combination  of  nitrate  of  silver  with  gall  c 
acid  as  a  sensitive  agent,  and  the  publication  of  the  letter  by  Mr.  Brailey's  lectures 
could  not  carry  that  part  of  the  case  further.  The  second  question  for  the  jury 
was  as  to  the  infringement  by  the  defendant,  and  on  this  point  his  Lordship  remarked 
that  the  wonderful  discovery  of  the  latent  image  was  entirely  due  to  Mr  Talbot, 
who  had  that  high  merit.  It  was  the  foundation  of  all  that  followed,  but  it  was 
not  the  subject  of  a  patent,  as  from  its  nature  it  could  not  be  so.  With  regard  to 
the  collodion  process,  when  the  collodion  was  put  into  the  camera,  it  contained 
iodide  and  nitrate  of  silver,  but  no  gallic  acid — a  material  which  was  essential  to 
the  plaintiffs  process.  It  followed,  therefore,  that  there  must  be  something  of  a 
highly  sensitive  character  in  collodion  equivalent  to  gallic  acid,  aud  as  yet  unknown. 
Another  point  of  the  second  question  was  whether,  after  the  respective  substances 
were  withdrawn  from  the  camera,  the  material  applied  by  the  defendant  was  the 
same,  or  a  chymical  equivalent  with  that  employed  by  the  plaintiff,  or,  in  other 
words,  the  point  was,  whether  pyrogallic  acid  was  the  same,  or  a  chymical  equivalent 
with  gallo-nitrate  of  silver  ;  if  it  was  either,  there  was  an  infringement  of  the  patent. 
The  evidence  had  been  pointed  to  a  distinction  between  pyrugallic  and  gallic  acid, 
but  the  second  claim  of  the  specification,  by  using  the  word  "liquids,"  meant 
gallo-nitrate  of  silver,  aud  therefore  this  latter  body  must  be  compared  with  pyro- 
gallic acid.  On  the  whole,  the  jury  were  to  consider,  as  to  the  question  of  novelty, 
did  Mr.  Reade  know  of  the  use  of  nitrate  of  silver  with  gallic  acid  in  connection 
with  iodide  of  potassium,  and  did  he  publish  such  discovery  before  the  date  of  the 
plaintiff's  patent '?  And  as  to  the  question  of  infringement,  was  the  use  of  collodion 
with  nitrate  of  silver  and  iodide  of  potassium,  the  same  with  the  use  of  paper 
prepared  with  nitrate  of  silver,  iodide  of  potassium,  and  gallic  acid  ?  And,  further, 
was  pyrogallic  acid  the  same,  or  a  chymical  equivalent  with  gallo-nitrate  of  silver  ? 
The  verdict  was  that  the  plaintiff  was  the  first  inventor,  but  that  there  was  no 
infringement — thus  deciding  in  favour  of  the  defendant. 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
§f  When  the  city  or  town  is  not  mentioned,  Loudon  is  to  be  understood. 


1875. 

2149. 
2236. 

2377. 


2549. 
2551. 


Recorded  August  26. 
Richard  A.  Brooman,  1G6  Fleet  Street— Improvements  in  obtaining  motive  power. 
— (Communication^ 

Uncorded  October  6. 
Andrew  Smith,  Princes-street — An  improved    safety  cage   and    apparatus  for 
in  inera. 

Recorded  October  19. 

Samuel  Mason  and  William  Beeby,  Northampton — Certain  improvements  in  the 
manufacture  of  coverings  for  the  human  leg  and  foot. 

Recorded  November  9. 
Ignace  Porro,  4  South  Street,  Finsbury,  and  Paris— Certain  applications  of  total  or 
partial  reflection  of  light  on  transparent  surfaces,  either  alone  or  combined  « ith 
the  refraction. 

Recorded  November  21. 

Nicholas  Callan,  Mayno^th  College — Improvements  in  exciting  agents  used  in  gal- 
vanic batteries,  aud  in  the  construction  of  galvanic  batteries. 

Recorded  November  23. 
Charles  Crickmay.  the  Lnzells,  Handsworlh,  Stafford — Improvements  in  single  and 
repeating  or  i  evolving  fire-arms,  and  in    the  mode   of  attaching  bayonets  to 
breech-loading  fire-arms 

Recorded  November  25. 
Richard  Roberts,  Manchester— Improvements  in  machinery  for  preparing  cotton 
and  other  fibres  to  be  spun. 

Recorded  December  4. 
William  Thomson,  University  of  Glasgow,  William  J.  M.  Rankine.  Glasgow,  ari'l 

John  Thomson,  Glasgow — Improvements  in  electrical  conductor  for  telegraphic 

communication. 
Francis  W.  Russell,  MP.  for  Limerick — Certain  improvements  in  looms. 
James  Porritt,  Stubbiu  Vale  Mill,  near  Rarnsbottom — A  certain  improvement  or 

improvements  in  carding  machines. 
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R  an  Jui  1  ac  mber  5. 
Thomas  Cooper,  Isle  of  Wight,  Hampshire — Certain  improvements  in  the  construc- 
tion of  pipe.^  ana  in  the  mode  of  joining  the  same. 
Cromwell  F.  Yarley,  Somers-Town,  St.  Paucras — Improvements  in  producing  and 

applying  dynamic  electricity. 
Genrge  F.  Wilson,  managing  director,  and  John  C.  Craddock.  superintendent  of 
Price's  Patent  Candle  Company,  Vauxhall — Improvements  in  the  manufacture 
of  candles  aud  night-lights. 

Recorded  December  6. 
2559.  John  Warhurst,  Hollingworth,  Chester — Improvements  in  furnaces  or  fire-places 

applicable  to  apparatus  for  heating  water  and  generating  steam. 
2561.  Peter  A.  le  Comte  de  Fontaine  Moreau,  4  South  Street,  Finsbury,  and  Paris — Im- 
provements in  coating  and  colouring  metals  and  alloys  of  metals.— (Communi- 
cation.) 
2563.  John  W.  Mackie,  Edinburgh — An  improved  description  of  food. 
2565.  James  Anderson,  Dumbarton— Improvements  in  bending  and  shaping  angle  and 
bar  iron  for  ship  building  and  other  purposes. 

Recorded  December  7. 

2567.  Christopher  Hodgson  and  James  W.  Stead,  Salford— Improvements  in  machinery 

or  apparatus  for  washing  or  cleansing  woven  fabrics  and  clothes,  part  of  which 

apparatus  is  also  applicable  to  churning  milk  and  cream. 
2569.  George  H.  Eden,  Birmingham— An  instrument  for  sharpening  razors. 
2571.  James  E.  M'Connell.  Wolverton — Improvements  in  steam  engines. 
2573.  J«hn  C.  Browne.  WTeston-super-Mare— An  improved  wrapper,  applicable  as  a  coat 

and  other  covering. 
2575-  Nathaniel  B .  Carney.  New  York— A  circular  power  loom  for  weaving  circular, 

cylindrical,  and  irregular-shaped  fabrics. 

2577.  Thomas  Metcalfe,  Camdeu-Towu — An  improved  construction  of  bath  chair. 

Recorded  December  S. 

2578.  Eloi  P.  CasteTot,  Lierre,  Belgium— Improvements  in  decolorizing  the.inices  of  heet 

root,  sngar  cane,  and  raw  sugar,  and  reducing  or  neutralizing  the  excess  of  lime 
contained  therein. 

2579.  George  Anbury,  Queen-street,  Edgware-road,  and  Wm.  P.  Bridges,  Gravel-lane — 

A  portable  apparatus  for  the  manufacture  and  supply  of  gas. 

2550.  Frederick  Jolly,  Turton — Improvements  in  machineiy  or  apparatus  for  mangling, 

stiffening,  filling,  and  finishing  cotton  and  other  piece  goods. 

2551.  James  E.  M'Connell,  Wolverton — Improvements  in  the  construction  and  arrange- 

ment of  ordnance. 
2r.$2.  Wm.  Hawthorn.  Newcastle-t*pon-Tyne — Improvements  in  safety-valves. 
2583.  Thomas  Brown  and  Peter  M'Gregor.  Manchester — Improvements  in  machinery  or 

apparatus  for  cutting  velvets  or  other  similar  piled  fabrics. 

2554.  Edward  Acres,  Pouldrew  Mills,  Waterford — Improvements  in  drying  wheat  and 

other  grain. 

Recorded  December  9. 

2555.  John  Thorn,  Birk  Acre,  near  Chorley — Improvements  in  apparatus  for  singeing  or 

firing  cotton  and  other  fabrics. 

2556.  Thomas  C.  Hinde,  Birmingham— An  improvement  or  improvements  in  ordnance. 
25t7.  John  Cortland,  70  Wellesley-street,  S;»jpney  East— An  invention  for  the  safety  of 

life  at  sea  or  in  rivers. 

25SS-  James  Higgins  and  Thomas  Whitworth,  Salford — Improvements  in  the  manufacture 
ofbayonets,  and  in  machinery  or  apparatus  connected  therewith. 

25S9.  George  Hale,  Covent  Garden- Certain  improvements  in  obtaining  and  applying 
motive  power. 

2590-  Gustav  A.  Buchholz,  Hammersmith — Improved  machinery  applicable  to  the  hull- 
ing or  cleaning  of  grain,  seeds,  and  other  vegetable  produce. 

2591.  Richard  J.  Morrison,  Old  Bromptou — Improvements  in  propelling  ships  and 
vessels. 

2392   Reuben  Button.  Hackney — Improvements  in  locks  and  keys. 

23  3.  Edward  Maniere,  Bedford  Row— Improvements  in  lamps.— (Communication.) 

2591.  Nathaniel  Johnston,  Bordeaux — Improvements  in  arranging  buildings  and  appa- 
ratus for  breeding,  rearing,  preserving,  and  carrying  leeclies. — (Communication.) 

2595.  Joseph  A.  NichoLon,  10  Chapel-place,  Bermondsey — An  improvement  in  the  manu- 

facture of  dinner  and  dessert  or  table  forks. 

2596.  George  Taylor,  Liverpool — Improvements  in  regulating  the  action  of  governors  of 

steam  and  other  engines. — (Communication.) 
2397.  Wm.  Davis,  Old  Kent  Road — Improvements  in  furnaces, 
2388.  James  J.  King  and  Thomas  Brindley,  2  Leonard- square,  Finsbury — Improvements 

in  cigar-cases,  card-cases,  and  other  similar  cases. 
Recorded  December  11. 

2599.  Francois  Jacquot,  Ernxelles — Improvements  in  the  lining  of  hats,  helmets,  shakos* 

caps,  and  similar  articles. 

2600.  Wm.  James.  Crosby  Hall  Chambers — Improvements  in  the  manufacture  of  spikes, 

bolts,  screw.'  pins,  and  other  similar  articles. 

2601.  Charles  T.  Guthrie,  New  Bond-street-  Improvements  in  angles,  T  squares,  straight 

edges,  parallel  rules,  and  other  similar  instruments  employed  in  drawing. 

2602.  Wm.  ?.  Harvey,  Exeter — Improvements  in  fire-arms  when  revolving  barrels  are 

nsed. 

2603.  Nehemiah  E.  Stevens,  Tnnbridge  Wells — A  mode  of  joining  or  connecting  together 

blocks  of  stone  and  other  building  materials. 

2604.  Wm.  G.  Craig.  Gorton—Improvements  in  railway  axle  boxes  ^nd  spring  fittings. 

5,  Isaac  Dodds,  Sheffield — Certain  improvements  in  machinery  or  apparatus  for  work- 
ing the  slide  or  steam  valves  of  steam-engines. 

2606.  Edward  T.  Bellhouse  and  Robert  Thomas,  Manchester — Improvements  in  cranes  or 

hoiftting  apparatus. 

2607.  Wm,  Bern  rose,  jun.,  and  Henry  H.  Bemrose,  Derby — Improvements  in  the  mode  of 

and  machinery  for  punching  and  perforui-  g  paper  and  other  substances. 

2608.  Francis  Puis,  Whitecbapel  Road — Improvements  in  electro-galvanic  apparatus  for 

medical  purposes,  part  of  which  improvements  are  also  applicable  to  other  elec- 
tro-galvanic apparatus 

2609.  Alfred  V.  Newton,  66  Chancery-lane — An  improved  manufacture  of  conducting  wire 

for  electric  telegraphs. — (Communication.) 
Christian  H  B.  Ebert  and  Lippmann  3.  Levisohn,  Old-street,  St.  Luke's— Improve- 
ments in  the  mode  of  rendering  certain  cases  or  receptacles  extensible. 

Recorded  December  12. 

■JG12.  George  H.  Bacbhoflfner,  Upper  Montague-street—  Improvements  in  the  construction 
of  nre-placeu  lor  the  better  consumption  ot  smoke,  and  in  lighting  and  maintain- 
ing fires. 

-613.  Timothy  White,  Portsmouth — Improvements  in  constructing  portable  houses  and 
other  building?)  and  structures. 

3614.  Wm.  Chippindale,  Leeming  Bar,  and  Leonard  R.  Sedgwick,  Crakehall,  nearBedale 
— Improvements  in  steam  boilers. 

Recorded  December  13. 
2815.  Jos.  Mayer,  Dale  Hall  Pottery,  Longportj  and  John  D,  Kind,  Birmingham— An  im- 
provement or  improvements  in  door  knobs  or  handles  made  of  china,  earthen* 


i-vitrcous  substance,  and  in  attaching  the 
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ware,  glass,  or  oth"r  vitreous  or  sen 
said  knobs  or  handles  to  their  spindle,  . 

Charles  F.  Stansbury,  of  the  firm  of  Nourse  &  Co.,  17  and  18  Cornhill— A  machine 
for  cutting  keys.— (Communication.) 

Anguste  K.  L.  Bellford,  16  Castle  Street,  Holbom,  and  Paris— Improvements  in 
sewing  machines.— (Communication.) 

Peter  A.  le  Comte  de  Fontaine  Moreau,  4  South  Street,  Finsbury,  and  Paris— An 
improved  inkstand.— (Communication.) 

Peter  A.  le  Comte  de  Fontaine  Moreau,  4  South  Street,  Finsbury,  and  Paris— Im- 
provements in  photography. — (Communication.) 

John  L.  Julion,  Combe  House,  Tovil,  Keut— Invention  for  separating  certain  vege- 
table fibres  from  mixed  fabrics  for  various  useful  purposes. 

C.  W.  Grant,  Bath— Invention  of  certain  apparatus  for  the  production  of  draught 
and  prevention  of  smoke  in  domestic  stoves  and  fire-places. 

2623.  Hiram  Berdan,  New  York— Invention  of  compressible  life-boat. 

2624.  Samuel  Fisher,  Birmingham— Certain  improvements  in  ordnance,  and  in  machi- 

nery and  apparatus  to  be  employed  in  manufacturing  the  same. 

2625.  Christopher   J.  Taylor,  Handsworth— Improvements   in    protecting  underground 

telegraph  wires. 

2G26.  Thomas  F.  Evans,  Philpot  Lane— Improvements  in  the  manufacture  of  candles.— 
(Communication.) 

2627.  Thomas  Haimes,  Melbourne,  near  Derby— Improvements  in  warp  machinery. 

262S.  William  C.  Taylor,  20  Catherine  Grove,  Greenwich— Improvements  in  construct- 
ing the  bearing  parts  of  shafts  and  axles. 

2629.  John  Court,  jun.,  Sheerness— Improvements  in  rockets. 

Recorded  December  14. 
2G30.  James  Rcdgate,  Sneinton,  James  Thornton,  Nottingham,  and  Edward  Ellis,  Snein- 
ton— Improvements  in  machinery  for  the  manufacture  of  lace  and  other  fabrics. 

2631.  Richard  Ruston,  Birminghnm—  Improvements  in  anchors. 

2632.  Llewellyn  W.  Evans  and  James  M'Bride,  St.  Helen's— Certain  improvements  in 

the  burning  of  sulphuret  ores  for  making  sulphuric  acid  and  for  smelting. 

2633.  William  F.  Padwick,  Hayling  Island,  Hants — An  improvement  in  projectiles. 

2635.  Wm.  C.  Scott,  Camberwell — Improvements  in  paddle  wheels. 

2636.  Peter  E.  Henderson,  Charing  Cross — Improvements  in  ventilating  ships. 

2637.  Louis  Cornides,  Charing  Cross — Certain  improved  apparatus  for  coating  or  covering 

surfaces  of  glass  or  other  material  with  collodion. 
233S.  James  Rose,  Ashford  Station,  South-Eastern  Railway,  Kent — An  improvement  in 
constructing  the  tire-boxes  of  steam  boilers. 

Recorded  December  15. 

2639.  John  Rowley,  Camberwell — Improvements  in  machinery  or  apparatus  for  emboss- 

ing natural  and  artificial  leather,  and  woollen,  cotton,  paper,  silk,  and  other 
woven  or  felted  fibrous  materials ;  the  said  improvements  being  more  particu- 
larly adapted  to  those  machines  in  which  heat  is  employed  for  effecting  such 
said  embossing. 

2640.  William  Clark,  Islington — Improvements  in  anchors. 

2641.  Uriah    Scott.  Adelphi — An   improved  method  of  constructing  hollow  and   solid 

metallic  bodies. 

2642.  Arthur  Lyon,  Finsbury — Improvements  in  machines  for  reducing  or  mincing  meat 

and  other  solid  edible  substances. 

2643.  Luke  Turner,  Leicester — An  improvement  in  weaving  elastic  fabrics. 

2644.  Francis  Archer,  Bishopsgate  Street,  and  Wm.  Papineau,  Stratford — Improvements 

in  distilling  peaty,  schistose,  bituminous,  and  vegetable  matters. 

2645.  Robt.  Adams.  King  William  Street— Improvements  in  tire-arms  called  "revolvers." 

2646.  Edward  Strong,  Carstairs — Improvements  in  removing  and  replacing  the  wheels 

and  axles  of  locomotive  engines  and  other  rolling  stock  of  railways. 

Recorded  December  16. 

2647.  Daniel  C.  Hewitt,  Richmond — Improvements  in  the  construction  of  piano-fortes. 
264S.  Peter  J.  Livsey  and  Wm.  Weild,  Manchester— Improvements  in  cartridges  aud 

projectiles,  and  in  the  construction,  mounting,  and  working  of  ordnance. 

2649.  John  Sykes,  Huddersfield — Improvements  in  piecing  machines,  a  part  of  which  im- 

provements are  applicable  to  other  similar  purposes. 

2650.  John  Hickman  aud  Is.iac  Smith,  Birmingham— Invention  of  a  new  or  improved 

stop-cock. 

2651.  Thomas   Forshaw,   Manchester — Improvements   in   machinery  or  apparatus    for 

beetling  woven  fabrics, 

2652.  Matthew  C.  Friend,  Greenwich,  and  Wm.  Browning,  111  Minories — An  apparatu 

for  determining  the  magnetic  aberrations  occasioned  by  local  attraction. 

2653.  James  Fenton,  Low-moor,  Yorkshire— Improvements  in  the  manufacture  of  axles, 

piston  rods  and  shafts,  girders,  and  other  like  articles. 

2654.  Wm.  Eassie,  Gloucester — Improvements  in  means  of  stopping  or  retarding  vehicles 

used  on  railways. 

2655.  Robert  L.  Chance,  Birmingham — An  improvement  in  the  manufacture  of  glass. 

2656.  David  D.  Deming,  New  York — A  machine  for  cutting  cloth  or  other  material  used 

in  the  manufacture  of  all  kinds  of  wearing  apparel,  and  also  for  cutting  all  other 
articles  of  a  uniform  thickness,  and  which  are  required  to  be  of  any  particular 
pattern,  and  for  whatever  purpose  intended,  and  by  which  they  may  be  cut  with 
perfect  accuracy  and  with  almost  inconceivable  rapidity. 

2657.  Juliana  Martin,  Soho-square — Invention  of  a  safety  apparatus  for  effectually  clean- 

ing windows  from  the  inside  of  a  room. 
275S.  Leopold  Wimmer,  Vienna — Improvements  in  baking. 

Recorded  December  18. 

2659.  Maria   Morrison,   Chelsea— Invention  of  a  mode  of  preserving  inscriptions  and 

paintings  on  glass,  applicable  for  monumental  and  other  tablets. 

2660.  Charles  F.  Stansbury,  17  and  18  Cornhill — An  improved  life-car  or  buoy. — (Com- 

munication.) 

2662.  Wm.  Hartley,  Bury— Improvements  in  safety-valves  for   steam  boilers,  and  in 

steam  engines. 

2663.  Robert  Von  Seckendorff,  St.  Helens,  Lancashire— Improvements  in  concentrating 

and  distilling  sulphuric  acid. 

2664.  Edwin  Whele,  Birmingham  —  Improvements  in  oil  and  other  lamps. 

2665.  Thomas  Hart,  255  George-street,  Glasgow — Improvements  in  jacquard  apparatus 

for  weaving. 

2666.  Lous  H.  F.  Melsens,  4  South  Street,  Finsbury,  and  Brussels— Improved  processes 

of  saponification. 

2667.  James  Cunningham,  West  Arthurlie,  Renfrewshire — Improvements  in  starching 

textile  fabrics. 

2668.  John  H.  Johnson,  47  Lincoln's  Inn  Fields  and  Glasgow— Improvements  in   ex- 

tracting tannic  acid  from  leather,  and  in  preparing  the  leather  for  the  manu- 
facture ot  glue. — (Communication.) 

2669.  James  Pritchard,  Portsea— Certain  improvements  in  the  construction  of  screw 

propellers. 


Recorded  December  19. 

2670.  Anguste  F.  J.  Favrel,  Paris,  and  4  South-street,  Finsbury— Invention  of  a  new 

machine  for  beating  preciuus  metals,  applicable  to  leather  and  to  forging. 
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2072.  Jean  B.  Falgniere,  Marseillefl.  France—  Certain  improvements  in   apparatus  and 
machinery  for  propelling  boats  ami  vessels  on  water. 

2673.  John   Avery,  32    Essex-street,    Strand— Improvements  in  machinery  for  cutting 

metallic  oars. — (Communication.) 

2674.  Frederick  R.  A.  Glover,  Bury-street,  St.  James— Improvements  in  or  applicable  to 

the  construction  nf  carriages. 

2675.  Joseph  G.  Brigss,  King-d  and— Improvements  in  the  manufacture  of  fuel. 

2676.  James  Langridge  and  Richard   Langridge,   Bristol — Improvements  in  stays   or 

corsets. 

2677.  Joseph  Tucker,  7  Guinea-street,  Bristol— An  improvement  in  the  construction  of 

ships  for  saving  persons  in  case  of  shipwreck. 

2678.  Joseph  Quick,  Stunner-street,  Southwark — Improvements  in  the  construction  of 

funiaccs. 

Recorded  December  20. 

2679.  William  Bittlestnn,  senior,  26  Mary-street— Improvements  in  ploughs. 

2680.  R.  B.  Huygens,  Holland— Improvements  in  ordnance  and  fire-arms,  and  in  the  pro- 

jpctiles  to  be  used  therewith. 
26S1.  John  Panl,  Manchester — Improvements  in  machinery  or  apparatus  for  colouring 

or  staining  the  surfaces  of  paper,  leather,  woven  fabrics,  and  similar  materials. 
2682.  John  HigginB,  Oldham — Improvements  in  steam  boilers  and  apparatus  connected 

therewith,  parts  of  which  improvements  are  applicable  to  valves  and  steam 

indicators. 

2684.  William  Milner,  Liverpool — Improvements  in  safes  and  other  such  depositories, 

and  further  improvements  in  the  locks  nf  the  same. 

2685.  Alexander  Cochran,   Kirkton   Bleach  Works,  Renfrewshire  —  Improvements  in 

starching  textile  fabrics. 

2686.  Richard  Whytock,  Edinburgh,  and  Thomas  Preston,  Nottingham — An  improvement 

in  the  manufacture  of  fabrics  by  twist  lace  m-ichinery. 
2G87.  George  T.  Bousfield,  Sussex-place,  Longhborough-road,  Brixton — Improvements  in 

machinery  for  splitting  leather. — (Communication.) 
26S8.  Robert  Walker,  Glasgow— Improvements  in  telegraphing. 

Recorded  December  21. 

2689.  Thomas  and  Samuel  Baker,  Liverpool— Improvements  in  the  mode  or  method  of 

lifting  or  lowering  weights  or  heavy  bodies  by  steam  or  hand  power. 

2690.  John  Venables  and  Arthur  Mann,  both  of  Burslem,  Staffordshire — Invention  for 

printing  and  fixing  self  and  other  colours  in  china,  earthenware,  parian,  gypsum, 
stoneware,  bricks,  blocks,  bats,  slabs,  tiles,  quarries,  glass,  metals,  hardware, 
gams,  and  gummeous  substance*,  and  papier  macho*  ware. 

2691.  George  Bell,   21  Cannon-street  West,  and  George  C.  Grimes,  Wandsworth — Im- 

provements in  the  manufacture  of  lucifer  or  cougreve  matches,  and  other  instan- 
taneous lights. 

2692.  William  Bertram,  Upper  Harden-street,  Woolwich — Improvements  in  the  manu- 

facture of  iron  ships,  steam  and  other  boilers,  bridges,  and  other  structures  where 
numerous  sheets  of  iron  are  used. 

2693.  William  Greener.  Birmingham—  Improvements  in  repeating  military  rifles,  car- 

bines, and  pistols,  and  in  cartridges  to  be  used  therewith. 

2694.  Henry  Render,  Liverpool — Improvements  in  the  manufacture  of  night  lights. 
26%.  Gustave  I.  Sculfort,  Maubeuge,  France— Certain  improvements  in  manufacturing 

►■crew  pTates. 

2697.  Julipz  Smith,  Bedford — An  improved  buckle  or  fastening. 

2698.  John  H.  Johnson.  47  Lincoln's-inn-fields.  and  Glasgow — Improvements  in  the  ma- 

nufacture ot  railway  and  other  wheels.— (Communication  from  Hippolite  U. 
Petin  and  Jean  M.  Gaudet,  Rive  de  Gier,  France.) 

2699.  John  II.  Johnson,  47  Ltncoln's-inn-fields,  and  Glasgow — Improvements  in  the  ap- 

plication of  the  electrotype  or  galvano-plastic  processes. — (Communication  from 
Ktienne  Lenoir,  Paris..) 

Recorded  December  22. 

2790.  Lou's  J.  F.  Margueritto,  Paris,  and  16  Castle-street,  Hnlborn — Improvements  in 
the  manufacture  of  sulphuric  acid. 

2701.  Louis  J.  F.  Margueritte,  Paris,  and  16  Castle-street,  Hnlborn— Improvements  in 

the  manufacture  of  caustic  and  carbonated  potash  and  soda, 

2702.  John  Hunt,  Birmingham — An  improvement  or  improvements  in  illumination. 

2703.  Alfred  Snter,  65  Fenrhurch-street — A  wind-guard  to  cure  smoky  chimneys  or  ven- 

tilate rooms  or  buildings. 

2704.  Robert  Ashwnrth  and  Samuel  Scott,  both  of  Rochdale— Improvements  in  machinery 

for  preparing,  spinning,  and  doubling  fibrous  substances. 

2705.  Frederick  Prince,  Haverstock  Hill — Certain  improvements  in  the  nipples  of  fire 

arms. 

2706.  Edward  Loysel,  Rue  de  GriStry,  Paris — An  improved  apparatus  for  cooking  or  pre- 

paring edihle  substances. 

2707.  Edward  Lnysell,  Paris — Anew  game  combining  chance  and  skill,  and  the  apparatus 

to  be  used  therewith. 

2708.  John  II.  Johnson,  47  Li  ncoln's-inn- fields,  and  Glasgow— Improvements  in  electro- 

magnetic engines. — (Communication  from  Thomas  C.  Avery,  New  York.) 

2709.  John  Downie,  Glasgow — Improvements  in  fire-arms. 

2710.  Felix  M.  Baudouln,  Paris,  and  16  Castle-street,  Hnlborn — Improved  means  of  iso- 

lating and  testing  the  isolation  of  the  wires  of  electric  tele graphs. 

2711.  Auguste  E.  L.  Bellford,  16  Castle-street,  Holborn,  and  Paris— A  new  and  useful 

improvement  iu  breech-loading  fire-arms.— (Communication.) 

Recorded  December  23. 

2712.  Bartholemy  M.  Giroux,   Liege,   Belgium — Improvements  in   the   construction  of 

locks. 

2713.  James  Walker,  Wolverhampton — Certain  improvements  in  machinery  for  the  manu- 

facture of  bricks,  tiles,  pipes,  and  other  articles  made  of  clay. 

2714.  John  F.  Pnrter,  Besborough-street — Certain  improvements  in  the  manufacture  of 

bricks  and  tiles. 

2715.  George  Anderson  Rotherhithe— Improvements  in  purifying  sewers  and  buildings 

or  other  places,  of  noxious  vapours. 

2716.  John  M'Kelvey,  Btdfast — Certain  improvements  applicable  to  spinning,  twisting, 

and  voving  or  slnbbing  flax  and  other  fibrous  substances. 
2718.  Charles  Henfrey,  Turin,  Sardinia  -Improvements  in  the  construction  of  railways 
for  steep  gradients,  and  in  the  machinery  or  apparatus  employed  therein  or 
connected  therewith.—  (Commumcat ion.) 

Recorded  December  26. 

2720.  Adolphus  Dormoy,  Senillon,  near  Langres,  France— Invention  for  the  manufacture 

of  shovels  in  iron. 

2721.  Charles  E.  White,  Fulham,  and  Francis  Robinson,  Putney— Jmprovements  in  sig- 

nalling for  railway  purposes. 

2722.  Benjamin  Bishop  and  Joseph  Dyer,  Birmingham— Improvements  in  the  manufac- 

ture of  hinges. 

2724.  Frederick  S.  Thomas,  Hook's  Villa,  Fulham,  and  William  E.  Tilley,  6  Kirby-street, 

Holborn— An  improved  process  for  plating  or  coating  lead,  iron,  or  other  metals 
with  tin,  nickel,  cr  alumina. 

Recorded  December  27. 

2725.  James  Dundas,  Dundas  Castle— Improvements  in  the  manufacture  of  cannon  and 

ordnance  of  every  description. 


2726.  John  Nash,  Market  Rascn,  Improvements  in  the  means  or  process  of  drying  male, 

grain,  or  roots. 

2727.  George  Carter,  42  Lombard-street,  and  Henry  C.  Symnns,  52  Castle-street,  South- 

wark— Improvements  in  boilers  and  furnaces,  and  iu  the  apparatus  for  supplying  ; 
and  regulating  the  fuel,  air,  water,  and  steam. 

2728.  Thomas  Boyie,  45  Skinner-street,  Snow  Hill — Improvements  iu  reflectors  for  arti- 

ficial light.  ' 

2729.  John  L.  Duun,  Glasgow— Improvements  in  working  up  certain  waste  sulphates  and , 

nitrates,  and  for  the  manufacture  of  useful  products  therefrom, 

2730.  William  E.  Newton,  66  Chancery-lane — Improvements  in   looms   for  weaving. — 

(Communication.)  l 

2731.  John  Comstock,  New  London,  Connecticut — Improvements  in  trip  hammers, 

2732.  Lord  Berriedale,  17  Hill-street— Improvements    in   machinery  or  apparatus  fori 

wasmng  cloth  or  yarns.  ' 

2733.  John  Gumming,  Glasgow — Improvements  in  the  treatment  or  manufacture  of  orua- , 

mental  fabrics.  \ 

Recorded  December  28. 

2734.  Charles  May,  Westminster — Improvements  in  the  manufacture  of  screws. 

2736.  John  Cockcroft,  New   Acriugtnn — Improvements  in  machinery  or  apparatus  fi  r 

printing  woven  or  textile  fabrics  and  yarns. 
2740.  William  Ward,  Sheffield  —  Improvements  in  stoves.  i 

Recorded  December  30. 

2754.  Charles  Bissell,  Birmingham— Improvements  in  sights  for  rifles  and  other  fire- 
arms. 

2756.  Eugene  Mayenr,  62  Tredegav-square — A  new  hydraulic  pump  or  machine  based  on 
the  centrifugal  principle,  for  the  purpose  of  raising,  forcing,  or  exhausting  (even 
muddy)  waters  or  other  fluids,  and  applicable  to  the  wants  of  agriculture,  indus- 
try generally,  and  to  the  salvage  of  ships. — (Communication.) 

2760.  Robert  S.  North,  Gorton,  near  Manchester — Improvements  in  switches  and  cross- 
ings fin-  railways. 

2762.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  obtaining 
motive  power. — (A  communication  from  Jacques  E.  Armengaud,  Paris.) 

Recorded  January  1,  1855. 
2.  Walter  W.  Lewis,  Hanley  Castle,  Worcester An  improvement  in  the  manufacture 

of  charcoal. 
4.  George  Cram  and  John  J.  Crane,  Chester — An  improved  composition  applicable  to  the 

coating  of  ships'  bottoms  and  other  useful  purposes. 

Recorded  January  2. 
6.  Bashley  Britten,  AncrW — A  cheap  and  convenient  method  and  apparatus  for  obtain 

iug  a  copy  of  writings,  drawings,  or  tracings  in  ink. 
8.  Henri  L.  Dormoy,  Paris — Certain  improvements  in  manufacturing  and  twisting  silk, 

cotton,  wool,  and  other  fibrous  substances.— (Communication.) 
10.  Claude  J.Fincken,  Paris — Invention  for  Preserving,  without  loss  ot  heat,  all  windows, 

glass  roofs,  false  roofs,  &c,  from  the  efiecrs  of  condensation  and  damp,  ami  also 

from  the  effects  of  external  smoke,  soot,  and  dust. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Registered  from  Nov.  SOth,  1854,  to  Jan.  3d,  1S55. 

E.  B.  B.  Wren,  Tottenham-Court-road,—"  Portable  bedstead." 
C.  Weintraud,  Jun.,  King- street,  Cheapside,—"  Fastening  for  poi 

monnaies. 
T.  Jones,  Ciement's-Iane, — "Turn-out  bedstead." 
W.  Collinson  and  H.  P.  Mather,  Staffordshire,— "Elastic  boot." 
W.  Dicks,  Weedon,  Northampton, — "Screw-jack." 
Price's  Candle  Company,  Vauxhall, — '■  Army-stove." 
J.  Revell,  Newark,—''  Steerage,  horse-hoe." 
W.  Russel,  Darlington,— "Air-tube  coach-lamp." 

J.  W.  Astles,  Worcester,— '"Boot-leg." 

G.  Dowlcr,  Birmingham, — "Cigar-magazine." 


Nov.  30fh,  3666. 

Dec.  1st,  3667 

7th,  3668. 

9th,  3669 

18th,  3670. 

19th,  3671. 

23d,  3672. 

28th,  3673. 
1855. 

Jan.  1st,  3674. 

3d,  3675. 


Nov.  30fh,    625. 

Dec.  4th,    626. 

9th,    627. 

'<         628. 

11th,    629. 

630. 


DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Registered, 

F.  and  W.  Collins,  Fleet-street, — "Show-card." 

D.  G.  Grove,  Birmingham, — "  Show-card  stiffener." 

T.  J.  Mason,  Wood-street, — '-Elasticated  stock." 

J.  Wilson,  Islington, — "Planing  apparatus." 

C.  A.  Gardner  and  R.  Smith,  Black  friars-road,— "Camp-stove." 

C.  A.  Gardner  and  R.  Smith,  Blackfriars-road, — "  Cottage-stove." 


TO  READERS  AND  CORRESPONDENTS. 


American  Stop-Cock.— Messrs.  Shand  &  Mason,  the  fire-engine  makers  of  Blackfriars 
Road,  write  us  in  the  following  terms,  with  reference  to  the  stop-cock  illustrated  in  our 
"American  Notes"  of  December  last: — ''Inthe  number  of  your  Journal  for  this  month, 
under  the  head  of  'American  Notes,'  there  is  a  description  and  drawing  of  what  is  called 
a  new  stop-cock,  invented  by  Mr.  Phelps  of  Boston.  We  have  the  pleasure  of  informing 
vou  that  this  cock  has  been  made  on  our  premises  by  our  predecessors  at  least  thirty 
years  ago,  and  that  since  then  it  has  been  a  staple  article  of  trade  as  a  fire-cock  or 
hydrant.  It  can  be  seen  in  the  Bank  of  England,  Barclay.  Perkins,  and  Co.'s  brewery 
and  many  other  places  in  London,  where  it  has  been  fitted  by  us  or  by  our  predecessors. 

Received — "The  Electric  Telegraph."  Bv  W.  F.  Cooke,  Esq.  "The  Chemistry  of 
Common  Life."     By  J.  F.  W.  Johnston,  F/R.S. 

C.  B.,  Dundee. — We  are  obliged  for  his  suggestion.  We  have  for  some  time  con- 
templated an  alteration. 

Constant  Reader. — The  cold  iron  will  only  float  for  a  short  time — and  there  is  abun- 
dance of  chemical  reason  why  it  should  do  su.    Test  it. 

Completion  of  the  7th  Vol.  of  the  Practical  Mechanic's  Journal. — Our  next 
put,  No.  84,  compleies  the  7th  volume  of  this  Journal,  when  the  entire  set  of  volumes 
may  be  had  from  any  bookseller,  in  cloth,  lettered  in  gold,  price  14s.  each  ;  or  the  whole 
84  parts  may  be  purchased,  as  originally  published,  at  Is.  each.  The  first  six  volumes 
may  also  be  had,  handsomely  bound  in  half  calf,  in  three  double  volumes,  with  the  Plates 
bound  separately  to  correspond.  Price  31s.  6d.  for  each  double  volume  and  volume  of 
Plates.  Vol.  7  will  contain  27  quarto  pages  of  Copperplate  Engravings  and  500  Engrav- 
ings on  Wood,  with  296  pages  of  Letterpress. 

-J.  M. — If  he  will  submit  his  plans  to  us,  we  will  tell  him  what  is  his  best  course. 
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THE    LABOURS   OF   SEVEN    YEARS. 

;  Collective  labours  of  eighty-four 
months  are  now  before  our  readers. 
Our  seven  years'  work  is  concluded. 
We  therefore  beg  to  make  our  formal 
bow,  before  sitting  down  to  com- 
mence the  eighth.  Seven  years 
bring  most  of  us  many  changes,  for 
this  measure  of  time  is  an  important 
term  of  human  life.  Within  such  a 
period,  especially,  does  applied 
Science  witness  the  grandest  revolu- 
tions. When  each  day  contributes 
some  changeful  improvement,  what  a  vast  aggregate  must  have  arisen 
in  the  two  thousand  five  hundred  and  odd  days  which  have  elapsed  since 
the  1st  of  April,  1848,  when  our  earliest  monthly  instalment  first  saw 
the  light !  A  retrospective  examination  of  what  has  occurred  in  the  life- 
time of  the  work  which  the  reader  holds  before  him,  would  furnish  a 
startling  example  of  what  the  human  mind  can  achieve.  It  would  show 
that,  whilst  sweeping  changes  are  of  but  rare  occurrence,  even  in  these 
progressive  days,  yet  there  was  never  a  time  when  promising  specula- 
tions were  more  fairly  and  rapidly  carried  to  their  highest  conceivable 
excellence  than  the  present.  Human  laws,  political  and  social,  may  be 
slow  of  accommodation  to  the  wants  of  the  age,  and  hesitating  in  their 
acceptance  of  departures  from  preconceived  ideas;  but  the  industrial  arts 
know  not  the  barriers  which  intercept  their  current,  for  science  builds  up 
for  itself  an  unyielding  edifice  from  the  stones  of  tested  inventions, 
hourly  accumulating  extensions  to  its  base,  independent  alike  of  pre- 
judice, and  the  trammels  of  antiquated  views. 

The  proprietors  and  the  promoters  of  the  inventive  faculty  have  two 
grand  difficulties  to  battle  with.  On  the  one  hand,  they  have  to  meet 
and  disarm  the  prejudice  of  men,  who  cling  with  lingering  fondness  to 
whatever  is  ancient,  and  who,  even  when  convinced  by  unanswerable 
reasoning  and  facts,  that  innovation,  fairly  carried  out,  would  be  bene- 
ficial, consent  to  a  change  with  sad  misgivings  and  forebodings  of  evil. 
On  the  other  hand,  they  have  to  encounter  the  more  direct  influences 
which  universally  beset  all  travellers,  whose  way  lies  over  an  unknown 
country,  or  along  paths  of  questionable  accuracy.  There  have  been,  in 
all  times,  men  who  opposed  the  introduction  of  the  most  obvious  improve- 
ments; and  whilst  we  have  occasionally  to  deplore  the  chilling  effect  of 
such  influences  upon  really  sound  amendments,  we  must  not  hesitate  to 
admit  that  their  presence  has  often  done  good  service  in  repressing  the 
too  sanguine  notions  of  that  class  of  men,  who,  in  boldly  pressing  for- 
ward, with  their  more  or  less  speculative  schemes,  are  not  unfrequently 
disposed  to  think  but  too  lightly  of  the  risks  and  the  chances  of  incon- 
venience, which  hover  about  the  most  promising  improvements.  The 
ideas  of  both  classes  present  something  of  value,  for  although  obtuse 
prejudice  deters  all  movement,  a  too  implicit  belief  in  the  virtue  of  mere 
change  is  not  the  less  to  be  regarded  as  an  evil.  It  is  the  antagonism  of 
these  two  classes  which  keeps  us  right,  and  furnishes  a  steady  and 
a  healthy  impetus  to  real  progress. 

Printed  knowledge  is,  for  the  most  part,  purely  suggestive.  Few  in- 
quirers find  exactly  what  they  want  in  silent  volumes  of  formal  type. 
The  collection  of  reliable  facts,  disposed  in  an  accessible  form,  and  com- 
mented upon  with  honest  impartiality,  is,  nevertheless,  in  itself  no 
despicable  labour.  But  it  is,  in  some  respects,  a  thankless  one  ;  for,  like 
the  lexicographer,  if  we  escape  censure,'it  is  the  most  we  are  permitted 
to  legitimately  expect.  It  should  not  be  forgotten,  however,  that  the 
separation  of  the  speculative  from  the  practical  side  of  improvement 
involves  the  exercise  of  some  good  judgment,  and  some  just  ideas,  neither 
of  which  come  at  all  men's  bidding,  or  are  attainable  without  the  most 

devoted  labour.     From  the  current  of  possible  suggestions,  ever  flitting 
No.  St.— Vol.  VII. 


before  us,  we  must  seize  and  detain  only  thuse  which  suit  the  require- 
ments and  spirit  of  the  times,  whilst  we  allow  the  mass  to  pass  by  and 
be  forgotten. 

The  engineer  and  the  chemist  should  store  up  and  hand  over  to  us  the 
bare  facts  of  their  pursuits;  not  details,  overloaded  with  questionable 
opinions,  but  pure  records  of  their  professional  career.  Separate  not  the 
failures  from  the  successes  ;  the  world  must  have  the  baffled  enterprise, 
as  well  as  the  successful  achievement,  before  it,  to  place  it  in  possession 
of  that  unbiassed  information  which  leads  the  way  to  scientific  gains. 
For  time  will  indeed  obliterate  all  mere  fictions  of  opinion,  whilst  it  will 
confirm  and  perpetuate  whatever  there  may  be  of  the  truthfulness  of 
nature.  "  Truth,"  said  Voltaire,  "  is  a  fruit  which  must  be  very  ripe 
before  it  is  gathered.'' 

The  human  will  may,  indeed,  be  not  despotically  supreme ;  but  for  all 
that  we  have  kept  before  us  the  admitted  fact,  that  it  possesses  some 
aptitude  for  prevailing,  and  have  discovered  that  the  strength  of  the  will, 
backed  by  some  industry  and  some  patient  thought,  not  unfrequently 
determines  and  rules  the  issues  and  chances  of  success.  And  it  is,  per- 
haps, not  too  much  to  say,  that  we  have  attempted  rather  to  convince 
the  reason  than  to  prejudice  the  judgment ;  that  we  have  appealed  more 
to  the  understanding  than  to  sensual  imagination.  For  we  live  in  a 
time  which,  beyond  all  others,  has  been  fruitful  in  comprehensive  con- 
ception and  elaborate  execution ;  a  time  when  sketchy  ideas  have  rapidly 
grown  up  into  solid  results  ;  when  the  theories  of  the  head  have  been 
almost  outrivalled  by  the  dexterous  performance  of  the  hand. 

And  although  we  have  in  part  inherited  from  our  ancestors,  and  have 
in  part  developed  for  ourselves,  so  vast  a  mass  of  mysteries,  which  have 
yielded  golden  fruit  to  their  discoverers,  the  world  is,  notwithstanding, 
no  less  full  of  secrets  of  high  moment  to  our  happiness.  We  have 
already  been  intrusted  with  the  keys ;  the  right  use  of  them  alone  re- 
mains to  be  discovered,  to  give  us  access  to  marvels,  far  outshining  all 
that  has  gone  uefore. 

To  attempt  a  recapitulation  of  what  our  pen,  and  the  artist's  graver, 
have  conjointly  presented  to  the  world,  in  our  seven-storied  pile  of 
volumes,  would  be  to  give  a  somewhat  elaborate  picture  of  engineering 
literature,  as  it  is  in  the  middle  of  the  nineteenth  century.  The  history 
of  this  active  land  is  eminently  the  history  of  progression  in  the  indus- 
trial arts — of  those  arts  which  are  gradually  changing  even  the  face  of 
nature  herself ;  and  the  prosecution  of  these  pursuits  gives  us  constant 
assurance,  that  whatever  may  befal  other  nations,  the  British  islands 
will  still  maintain  that  supremacy  which  mechanical  science,  above  all 
others,  contributes  to  support,  in  the  hands  of  an  energetic  and  civilized 
race. 

To  be  the  secretary,  then,  to  this  chief  estate  of  the  realm — the 
estate  whence  is  constantly  springing  all  that  softens  the  miseries,  and 
adorns  the  pleasures,  of  physical  existence,  is  no  light,  inglorious  task. 
For,  in  so  far,  labours  like  ours  may,  perhaps,  prefer  a  modest  claim  to 
some  such  position  as  that  quaintly  and  happily  assigned  by  Leigh  Hunt 
to  Bacon,  when  the  genial  and  kindly-dispositioned  modern  writer  says 
of  the  rare  old  philosopher,  that  "  he  was  the  liberator  of  the  hands  of 
knowledge."  It  would  be  idle  to  deny  that  the  scientific  journalist 
affords  some  impress  to  those  intellects  which  move  the  world,  so  long 
as  he  conscientiously  illustrates  and  decorates  the  truth.  For  if,  in 
assuming  to  guide  the  course  of  observation,  and  to  correct  the  taste 
of  the  observer,  our  guidance  should  be  wrong,  the  public  mind  would 
no  longer  follow  it.  If  our  corrective  opinions  swerved  far  from  the 
truth,  they  would  soon  have  been  unheeded.  For  it  is  only  as  we  ap- 
proach towards  the  perfection  of  truth,  that  we  may  rejoice  in  the  pride 
of  strength ;  when  we  fall  off  towards  visionary  fiction,  we  simply  imper- 
sonate imbecility  and  weakness.  Hence,  however  our  opinions  may 
sometimes  be  questioned,  it  can  hardly  be  essential  for  us  to  assert  how 
much  we  have  to  hold  and  to  gain  by  a  strong  adhesion  to  the  cause  of 

truth,  or  to  emphasise  the  risk  of  dishonour  and  failure,   inseparably 
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bound  up  with  the  falsehoods  of  deception.  Past  experience  tells  us, 
that  on  these  points  the  world  of  our  readers  has  long  since  given  its 
favourable  verdict. 

Let  it  not  be  forgotten,  that  we  labour  more  than  all  for  the  allevia- 
tion of  degrading  toil,  and  the  elevation  of  the  physical  industrialist  to 
a  condition  somewhat  above  that  of  the  mere  machine,  in  which  the 
advent  of  mechanical  aids  found  him.  For  our  Jovrnal  is  eminently  a 
journal  of  industry,  and  no  one  who  has  not  at  heart  the  well-being  and 
furtherance  of  those  marvels  with  which  a  well-directed  human  industry 
has  covered  our  soil,  and  a  large  expanse  of  the  world  besides,  need 
trouble  himself  to  open  its  pages. 

In  the  accomplishment  of  the  labours  upon  which  we  may  now  be 
permitted  to  look  back  with  some  pride,  we  have  written  and  compiled 
matter  which,  in  the  printed  form,  fills  no  fewer  than  two  thousand  and 
eighty  pages,  being  at  the  rate  of  very  nearly  a  diurnal  page  throughout 
the  time  of  the  work's  existence.  To  illustrate  the  more  important  and 
elaborate  subjects  discussed  in  this  great  aggregate  of  printed  matter, 
we  bave  employed  the  copperplate  engraver,  to  furnish  two  hundred  and 
forty-one  quarto  pages  of  plate  engravings,  in  the  highest  style  of  his 
delineative  art.  The  minor  subjects — the  majority  of  them,  indeed, 
being  so  classed  for  convenience  sake  only— have  taxed  the  wood  en- 
graver's productive  powers  to  the  extent  of  very  nearly  three  thousand 
distinct  engraved  wood  blocks. 

For  the  artistic  and  mechanical  execution  of  this  great  collection  of 
printed  information,  we  may,  perhaps,  fairly  claim  some  special  com- 
mendation. The  typography  is  no  unworthy  representative  of  the  good 
work  usually  attributed  to  the  press  whence  it  has  issued;  and  the 
combined  labours  of  the  draughtsmen  and  engravers,  who  have  de- 
voted their  attention  to  the  execution  of  the  two  classes  of  illustrations 
involved,  have  confessedly  resulted  in  a  delineative  accuracy  and  effect, 
which  have,  at  least,  been  so  far  unexcelled. 

We  shall  say  no  more,  but  remembering  that  u  he  who  recalls  the 
attention  of  mankind  to  any  part  of  learning  which  time  has  left  behind 
it,  may  be  truly  said  to  advance  the  literature  of  his  own  age,"  we  shall 
simply  remind  our  readers,  that  their  seven-volume  portfolio  contains, 
in  addition  to  its  thousands  of  minor  sketches,  elaborate  plates  of  the 
following  subjects : — 

AGRICULTURAL    MACHINERY, 

Agricultural  Steam  Engine,  E.  B.  Wilson  if  Co.'s. 
Brick,  Tile,  and  Pipe  Machine,  Randell  and  Saunders1. 
Fanner  s  Steam  Engine,  Willis1. 
Tile  Machine,  Brodie's. 

RAILWAYS. 

Adams'  Locomotive  Carriage  for  Branch  Traffic 

American  Outside  Cylinder  Locomotive  "  Champfain." 

Axle-Boxes,  The  Patent  Axle- Box  Company  s  Grease  tight. 

Axles,  MiConntll"s  Steam  Machinery  and. 

Brake  for  Railway  Inclines,  Hill's  Self-acting. 

Express  Locomotive,  London  and  North-  Western. 

Falrbairn's  Tank  Locomotive. 

Hackworttis  Locomotive  Passenger  Engine  "  Sanspareil." 

Haxethom's  Locomotive  "  Hawthorn." 

Locomotive  Engine  "Little  England." 

Railway  Chairs,  nilfs  Wrought- iron. 

Railway,  DouU's  Improved. 

Railway  Ferry  at  Brought y  Harbour,  Grainger  s. 

Springs  and  Buffers,  Coleman's  India-RulU  r. 

Turn-Table  and  Swing- Bridge,  Simpsons  Ihjdro-Pneumatlc. 

Wilson's  Locomotive  "  Jenny  Lind." 

STEAM  ENGINES  AND  STEAM  MACHINERY. 

STATIONARY. 

Auld's  Patent  Steam  Machinery. 

Blowing  Engine,  Neilson's. 

Coal-W  hipping  Engine,  TrevitJiick's. 

Compound  Steam  Engines,  B.  Hick  cf  Son's. 

Double- cylinder  Pendulous  Condensing  Engines,  Joyces. 

Elliptic  Rotatory  Engine,  Wright  and  Hyatt's. 


Feed  Apparatus  for  Steam  Boilers,  Gray's, 

Governor,  Simpson  and  Shipton's  Hydrostatic. 

Horizontal  Double- Expansion  Steam  Engines,  Sim?. 

Safety-  Valve,  Wahnstey's. 

Steam  Boiler,  Bellhouse's  Twin. 

Steam  Boiler  Furnace,  Jackson  s  Smokeless. 

Steam  Boiler,  Glas son's  Oval  Tubular. 

Steam  Boiler,  Ilolcmft  and  Iloyle's  Small  Diameter. 

Steam  Boiler,  M^NaugMs  High- Pressure, 

Steam  Boiler,  Robinson's  Duplex. 

Steam  Engine  Improvements,  Whitelaw's. 

Steam  Hammer,  Morrison? s. 

Steam  Machinery,  Wilson's. 

Steam-Stamp  for  Crushing  Ores,  Baggs'. 

MARINE   ENGINES  AND  MACHINERY. 

Curves  showing  the  Ratio  of  the  Breadth  to  the  Depth  of  Steam  Vessels* 

Direct-acting  Marine-  Engines,  Harmons. 

Double-cylinder  Marine  Engines,  APNaugl/t's  Patent. 

Dredger  (Tivin)  of  Thirty  Horses  Power,  J.  W.  Holy  cf  Co.'s. 

Dry  Docks  and  Keel  Blocks  for  Ships,  Scott's  Patent. 

"  Duncan  Hoyle"  Steamer,  Scott,  Sinclair^  0}  Go's  Engines  of  the. 

Hall's  Marine  Engines  on  the  Upper  Danube. 

Hall's  Oscillating  Marine  Engines  icith  Link-  Valve  Motion. 

Marine  Boilers  and  Screw  Engines,  M*1  Council's. 

Marine  Engines,  Wkitelaufs. 

Oscillating  Engines  of  River  Steamer  "  Victoria,"  Napier's. 

Propeller,  Sager's  Steam  Ship. 

River  Steamer  "  Victoria,'"  Napier's. 

Snlinomcter,  Mathers. 

Screw  Engines,  Scott,  Sinclair,  #  Co.'s  Double- geared. 

Screw -purchase  for  Slips,  Scott's  Continuous  Action. 

Screws  for  Marine  Propulsion,  Scott,  Sinclair,  if  Co.'s. 

Steamer  Float  and  Slip  across  the  Toy. 

Steering  Gear,  Scott,  Sinclair,  tj-  Co.'s  Duplex  Screw. 

TEXTILE   MACHINERY. 

Cotton  Spinning  Muh,  Whitaker  <f  Son's. 
Dickinson  and  Willan'x  Power  Loom. 
Finishing  Machine  for  Piece  Goods,  Patersotfs. 
Macindoe's  Self-acting  Mule. 
Machirdys  Spinning  Machinery. 
Mllligans  Power  Loom. 

Printing  Machine,  Jacob's  Sixteen  Colour  Calico. 
Washing  Machine  for  Textile  Fabrics,  Bridson'sr 
Winding  Machine,  Paterson's  Self-regulating. 

TOOLS, 

Bobbin-Turning  Machine,  Findlay's  Patent. 
Oranh- Cutting  Machine,  WVson's  Locomotive. 
Drilling  Machine,  Porter's  Pillar. 
Iron-Twisting  Machine,  Meiling's, 
Sawing  Machine,  M'-Dowall's  High-Speed  Tension. 
Sawing  Machine,  Worssam's  Deal. 
Sha)iks'  Slotting  and  Shaping  Machine. 
Steam  Saw  for  Cutting  Rails,  NasmytKs. 
Tools,  Renshaw's  Composite  Engineer's. 
Wheel-Tyre  Bending  Machine,  Robertson's. 
Wood-Planing  Machine^  M'Dowall's. 

MISCELLANEOUS. 

Antifriction  Curve,  Applications  of  Schick's. 

Blackburn  Market-House. 

Charcoal  Kilns,  Scott,  Sinclair,  cf  Co.'s. 

Clock,  Bryson's  Self-Registering  Tidal  and  Meteorological. 

Clyde  and  Glasgow  Harbour,  The  River. 

Coal  Screen,  Hall's  Adjustable. 

Crane,  Armstrong's  Hydrostatic. 

Crane,  Neilson's  Steam. 

Crane,  Yule  and  Wilkie's  Steam. 

Earthenware  Kilns,  Fergusons. 

Electric  Lamp,  Dr.  WatsorCs, 

Electric  Telegraph,  Siemens'. 

Envelope  Folding  Machine,  Remand's. 

Furnaces,  Jones'  Refining  and  Puddling. 

Furnaces,  The  Coltness. 

Fui~nace,  Wright  and  Broivn's  Blast. 

Gas  Retorts  and  Combined  Gas  Apparatus,  Bower's. 

Grinding-Milt,  Schiele's. 

Gun,  KufdiVs  Prussian  Needle. 

Heater  for  Water,  Maiiland  and  Gorrle's  Steam. 
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Hydrant,  Scott's. 

Hudro-Pneumalic  Lift,  Simpson's. 

Iron  Custom-Bouse  at  Payta,  Pern ;  E.  T.  Bellhouse  cj-  Co. 

Iron  Bouses,  Bellhouse's. 

Iron  Market-Bouse  at  San  Fernando,  Porter's. 

Limp,  Robertson's  Equilibrium. 

Lifting  Apparatus,  J.  J.  Peile's. 

Marble-Working  Machinery,  Knowles  and  Bellhouse's. 

Metallic  Ornamentation,  Fearn's. 

Millstones  and  Gearing,  Joyce's. 

Pneumatic  Elevator,  Watt's. 

Pressure-Wheel,  Gwynne's  Double-acting  Balanced. 

Protractor,  Simpson's  Duplex  Straight  Edge. 

Pump,  Carrett's  Steam. 

Pump,  Gwynne's  Centrifugal. 

Pumps,  Whitelaw's  Centrifugal. 

Rolling  Incline  Movement,  Givynne's. 

Roof  over  Building  Slips  at  St.  Peter's  Dock,  Newcastle-upon-Tyne. 

Rotherham  Church  Spire,  Restoration  of. 

Safety  Cage  and  Detaching  Catch  for  Mine  Shafts,  White  and  Gram  s. 

Screw-Jacks,  Dunn's  Improved. 

Sugar-Mill.  M'Onie  q  Mirrlees'. 

Sugar-Mi'!,  Robinson  cj-  Russell's. 

Sugar  Pans,  Scott,  Sinclair,  cj-  Co.'s  Vacuum. 

Water-Meter,  Bartin's. 

Water-Mefer,  Kennedy's  Reaction  Balance. 

Water-Meier,  Siemens'  Balance. 

Water-Works,  The  Gorbals  Gravitation. 

Weighing  Machine,  James'. 

This  is  what  we  have  accomplished ;  will  our  readers — past,  present, 
and  prospective — accept  it  as  a  fair  earnest  of  what  we  mean  yet  to  do  ? 


RAILWAY  CARRIAGE  AXLE-BOX. 

Patent  Axle-Box  Company,  London. 

(Illustrated  by  Plate  167.) 

The  two  essential  features  of  a  good  railway  axle-hox,  after  the 
obtainment  of  a  durable  wearing  surface,  are  the  complete  retention  of 
the  lubricating  matter  supplied  to  the  grease-holder,  and  the  rigid  ex- 
clusion of  dust.  The  vast  economy  which  arises  from  keeping  the  oil 
well  upon  and  in  contact  with  the  rubbing  surfaces  of  the  journal,  has 
been  over  and  over  proved  by  actual  comparison  between  the  consump- 
tion of  oil  in  the  ordinary  open  axle-boxes,  and  that  in  the  various  forms 
of  box,  with  provision  for  closing  up  all  wasteful  outlets.  And  hardly 
less  striking  are  the  advantages  shown  to  be  obtained  in  .the  way  of 
diminution  of  frictional  resistance  to  motion,  and  the  actual  wear  and 
tear  of  the  parts,  by  the  more  or  less  perfect  exclusion  of  dust,  which  is 
so  severe  in  its  effect  upon  all  rubbing  surfaces.  In  the  open  and 
unprotected  box,  the  oil  is  simply  poured  over  the  journal,  and  quickly 
escapes,  leaving  a  very  minute  portion  of  the  lubricating  matter  to  do  its 
work  in  softening  the  action; — dust  then  takes  the  place  of  the  oil,  and 
with  a  very  different  effect.  But  in  a  properly  arranged  close  box,  the 
conditions  of  supply  and  consumption  are  essentially  changed.  The 
lubricant  is  supplied  to  the  rubbing  surfaces  only  in  sufficient  quantity 
to  give  a  mere  film  of  oleaginous  matter ;  this  film  is  constantly  kept  up, 
and  it  is  actually  used,  without  being  permitted  to  flow  off  at  all.  This 
interposition  of  a  thin  clear  film  is  all  that  is  wanted  for  the  most  per- 
fect lubricating  action,  as  all  thick  masses  of  oily  matter  are  objection- 
able from  their  greater  tendency  to  gather  gritty  particles;  and  if  cor- 
responding precautions  are  used  for  the  prevention,  as  far  as  is  possible, 
of  the  presence  of  extraneous  dirt,  we  secure  the  highest  degree  of 
ic  noroy  with  the  best  working  effect. 

In  furtherance  of  this  grand  economical  result,  an  undertaking,  under 
tee  name  of  the  Patent  Axle-Box  Company,  has  recently  been  formed — 
the  object  of  the  association  being  the  introduction  of  a  system  of  axle- 
boxes  which  should  be  completely  grease-tight  and  dust-excluding;  and 
the  arrangements  they  recommend  are  deduced  from  a  combination  of 
patented  inventions  bearing  on  the  subject,  and  now  held  by  the  company. 

Our  Plate  167  exhibits  in  detail  three  modifications  of  axle-boxes  of  this 
kind,  wh!ch  are  now  being  made  by  the  company.  Fig.  1  is  a  longitudinal 
section  of  an  axle-box,  as  fitted  upon  the  journal  of  a  railway  axle  in 
working  order.  Fig.  2  is  an  inner  face  view  of  the  axle-box  corresponding, 
showing  the  cover  or  shield  for  shutting  up  the  box — in  face  elevation — 
the  axle  itself  being  in  transverse  section.  Fig.  3  is  an  external  eleva- 
tion of  the  shield  alone.  The  actual  grease  receptacle,  which  may  be 
of  any  convenient  form  as  regards  its  general  features,  is  made  with  a 
hinged  spring  cover,  A,  for  the  introduction  of  the   grease — the  dotted 

...  b,  representing  the  channels  by  which  it  finds  its  way  down  to 


the  rubbing  surfaces  of  the  journal  and  brass.  The  lower  section  of  the 
box  is  stuffed  with  sponge  or  other  elastic  material,  c,  so  that  whatever 
oiiy  matter  gets  down  to  the  bottom  of  the  box  is  thus  imbibed  and  re- 
presented to  the  journal  in  the  filmy  condition  required.  The  box  being 
entirely  closed  at  its  external  end  prevents  any  escape  of  oil  there,  whilst 
the  other  end,  which  is  necessarily  open  for  the  passage  through  of  the 
axle,  is  almost  hermetically  sealed  up  by  the  vertical  shield,  D.  This 
shield — the  arrangement  and  material  of  which  are  the  great  points  of 
the  new  box — is  moulded  out  of  papier-mache,  or  rough  cheap  paste- 
board. It  is  retained  in  its  place,  as  regards  lateral  movement,  by  re- 
cessed pieces  at  e,  cast  on  the  box  end.  Hence  the  wear  of  the  journal 
brass,  and  the  consequent  descent  of  the  box,  will  not  interfere  with 
the  legitimate  operation  of  the  shield,  which  is  entered  upon  the  shoulder 
of  the  axle  inside  the  journal,  and  fits  closely  but  freely  upon  the  axle 
surface — vertical  edge  play  being  allowed  in  the  holding-piece  of  the 
box  on  the  upper  side.  The  shield  may  be  made  of  various  materials — ■ 
cheap  pulpy  material  of  the  papier-mache  class  being  preferred,  as  well 
for  economy's  sake  as  for  its  light,  well-fitting,  and  durable  character. 
A  central  swell,  or  boss  portion,  is  moulded  upon  it  to  surround  the  axle, 
and  give  a  superior  bearing  surface  at  this  part.  For  this  and  the  other 
reasons  to  which  we  have  referred,  very  little  wear  takes  place  between 
the  axle  and  the  shield — the  only  appreciable  rubbing  parts — and  hence, 
when  onee  well  fitted,  this  retaining  cover  will  last  iu  an  unimpaired 
condition  for  a  very  long  time. 

Fig.  4,  on  the  plate,  is  a  longitudinal  section  of  a  somewhat  modified 
form  of  this  class  of  box.  Fig.  5  is  a  corresponding  inner  end  view ; 
and  fig.  6  is  a  transverse  section  of  the  box. 

In  this  example,  the  grease  is  supplied  through  the  deep  channel,  A,  sur- 
mounted by  a  spring-hinged  cover,  the  stationary  hinge  portion  of  which 
is  separately  screwed  down  to  the  cover-piece.  From  the  upper  part  of  the 
box,  the  grease  passes  downwards  through  a  series  of  vertical  passages, 
b,  in  the  brass — these  openings  being  filled  with  sponge  or  other  porous 
material.  A  piece  of  sponge,  c,  is  also  held  in  a  recess  cast  on  the  inside 
of  the  cover-plate  of  the  box;  this  sponge  is  made  to  descend  into  a 
channel,  d,  through  which  the  grease  flows  on  its  way  to  the  brass.  By 
this  means  the  downward  supply  of  grease  is  regulated  or  moderated, 
whilst  the  porous  material,  thus  interposed,  filters  the  grease  to  a  pure 
condition  before  it  can  reach  the  parts  to  be  lubricated.  The  bearing 
brass  is  dovetailed  kito  the  upper  part  of  the  axle-box,  as  represented 
most  clearly  in  fig.©  the  brass  being  entered  from  the  outer  side  of  the 
box,  where  the  separate  end-piece,  e,  is  screwed  on,  to  close  up  that  part 
of  the  box.  Besides  the  precautionary  measures  as  to  filtration,  provision 
is  made  for  the  retention  of  heavy  gritty  matter,  by  carrying  up  the  upper 
edges  of  the  channel,  D,  above  the  floor-line  of  the  grease-chamber.  Side- 
pockets  are  provided  at  p,  on  each  side  of  the  lower  part  of  the  box,  for 
collecting  whatever  grease  may  pass  off  from  the  axle  ;  and  these  pockets, 
as  well  as  the  space  above  them,  are  packed  with  sponge,  to  act  as  re- 
distributing surfaces  for  the  grease  sent  down.  Whatever  oil  finally 
escapes  into  the  bottom  of  the  box,  as  shown  in  fig.  4,  is  retained  in  the 
recess  beneath  the  journal,  and,  it  may  be,  removed  and  re-applied  as 
required.  The  guard  shield  for  preventing  the  escape  of  oil  at  the  inner 
end  of  the  box  is  at  G.  It  is  retained  in  vertical  grooves  or  recesses, 
as  in  the  former  example,  and  may  be  made  either  of  pulpy  material  or 
of  wood,  the  action  being  precisely  the  same  as  that  described  in  reference 
to  the  earlier  figures.  Fig.  7  is  an  external  end  view,  and  fig.  8  a  trans- 
verse section  of  another  form,  differing  but  slightly  from  the  last.  Here 
the  grease  passes  down  from  the  upper  chamber,  through  the  two  side- 
channels,  a,  so  as  to  reach  the  journal  surface  beneath  the  bearing  brass,  b. 
The  brass  is  dovetailed  into  the  box,  and  it  is  made  double,  so  that  when 
worn  on  one  side,  it  may  be  reversed,  and  thus  begin  anew. 

The  oil  escape  on  the  axle  side  of  the  box  is  prevented  by  the  external 
metal  washer  or  shield,  c,  formed  with  two  parallel  vertical  slots  for 
shipping  on  to  a  pair  of  dovetailed  stud  projections,  D,  on  the  box  end. 
The  shield  is  passed  over  the  axle,  e,  as  in  the  previous  example,  and  it 
has  the  same  adjustable  movement,  and  the  same  power  of  preventing 
escape  of  the  oil. 

SLATER  AND  TALL'S  WOOD-WORKING  MACHINERY. 

Mr.  Thomas  Slater,  the  optician,  well  known  for  his  valuable  inven- 
tions in  connection  with  the  mechanical  arrangements  of  the  electric 
light,  and  Mr.  Joseph  Tall,  a  tool-maker  of  acknowledged  ability,  have 
recently  combined  their  endeavours  for  the  improvement  of  the  wood- 
worker's tools,  with  the  most  satisfactory  result.  The  particular  sub- 
ject which  they  have  taken  in  hand  is  the  manufacture  of  joiners'  and 
carpenters'  planes,  by  the  aid  of  set  machinery,  in  such  way  that  pecu- 
liar accuracy  in  the  work  is  secured,  in  conjunction  with  great  rapidity 
of  production. 
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Messrs.  Slater  and  Tail's  invention  comprehends,  firstly,  an  arrange- 
ment of  machinery  for  cutting  the  parallel  sides  of  the  blocks  out  of 
which  the  planes  are  to  be  formed  ;  secondly,  machinery  for  mortising 
the  angular  cavity  into  which  the  plane  iron  is  fitted ;  and  thirdly,  an 
improved  form  of  plane  iron. 

Fig.  1  of  our  engravings  is  a  side  elevation,  and  fig.  2  is  a  plan  of  the 
machine  for  cutting  the  parallel  sides  of  the  blocks  out  of  which  the 
planes  are  to  be  formed. 


The  working  parts  of  this  machine  are  supported  by  the  cast-iron  bed, 
A,  similar  to  an  ordinary  lathe  bed,  and  upon  this  bed  is  situated  the 
transverse  slide-rest,  e,  which  carries  the  rough  blank,  c,  between  the 
two  revolving  circular  cutters,  d.  These  cutters  are  composed  of  a  num- 
ber of  steel  segments,  with  serrated  or  toothed  edges,  bolted  on  to  metal 
discs,  e.  The  edges  of  the  cutters  next  the  block  are  slightly  dished,  or 
inclined  inwards,  for  the  purpose  of  forming  a  smooth  cut,  free  from 
marks.     The  holding  discs,  E  are  screwed,  or  otherwise  secured,  upon 


the  ends  of  the  respective 
the  headstocks,  o,  standing 
spindles  may  be  driven  by 
suitable  fast  and  loose  driv 
out  of  which  the  plane  is  to 
upon  the  slide-rest  by  the 
and  is  traversed  forward  be- 
circular  cutters  by  turning 
front  end  of  the  horizontal 


spindles,  f,  which  work  in 
Fi."  2.  up  from  the  bed,  a.     These 

belts,  and  are  fitted  with 
ing-pulleys.  The  block,  c, 
he  made,  is  secured  firmly 
screw-clamps  or  brackets,  i, 
tween  and  against  the  two 
the  hand-wheel,  J,  on  the 
screw  spindle,  k,  which  spin- 


dle revolves  in  collar  bear- 
rest  frame.  The  distance 
ried  according  to  circum- 
headstocks  on  the  bed,  A,  in 
nary  lathes.  Two  sides  of 
cut  perfectly  smooth  and 
the  clamps,  and  turned  so  as 


ings  at  each  end  of  the  slide- 
between  the  cutters  is  va- 
stances,  by  adjusting  the 
the  manner  adopted  in  ordi- 
the  block  having  thus  been 
parallel,  it  is  taken  out  of 
to  present  the  other  two  un- 


cut sides  to  the  action  of  the  cutters,  the  slide-rest  in  the  meantime 
having  been  brought  back  again  to  its  original  position,  in  readiness  for 
the  second  traverse  of  the  block.  The  four  sides  of  the  block  having 
thus  been  cut  perfectly  smooth  and  parallel,  it  may  be  removed  to 
one  of  the  mortising  machines,  for  the  purpose  of  having  the  angular 
cavity  for  the  iron  cut  therein.  These  circular  cutters  are  obviously 
applicable  for  grooving  moulding-planes.  Fig.  3  is  a  side  eleva- 
tion of  a  self-acting  mortising  machine,  for  cutting  the  sloping  sides 
of  the  cavity  in  the  plane  block.  Fig.  4  is  a  vertical  section  of  the  same, 
taken  through  its  centre.  The  cutting  irons,  a,  are  bolted  to  the  slides, 
B,  working  in  dovetail  guides  on  the  face  of  the  inclined  standards,  c. 
The  upper  end  of  each  of  these  slides  is  jointed  to  a  connecting-rod,  D, 
both  rods  being  jointed  at  their  lower  ends  to  the  crank-pin,  e,  on  the 
disc.  f.  This  disc  is  keyed,  or  otherwise  secured,  on  the  end  of  the 
driving-shaft,  o,  which  works  in  suitable  bearings  in  the  bracket,  h, 
bolted  to  the  central  framing,  i,  of  the  machine.  The  driving-shaft,  e, 
is  fitted  with  fast  and  loose  driving-pulleys,  j,  and  may  be  actuated  by 
a  driving-belt,  or  any  other  suitable  driving  gear.  The  plane  block,  k, 
is  firmly  held  by  screw-clamps  or  brackets,  m,  upon  an  inclined  bed,  L, 
and  this  bed  is  cast  in  one  piece  with  the  metal  slide,  k,  which  works  in 
dovetail  grooves  in  the  framing,  i.     The  vertical  slide,  n,  is  actuated  by 


the  screw,  o,  which  works  through  a  boss  formed  on  the  lower  end  of 
the  slide.     The  lower  end  of  the  screw  works  in  a  collar-bearing,  r,  and 


is  fitted  with  a  ratchet-wheel,  q,  for  the  purpose  of  turning  the  screw 
when  the  plane  block  requires  setting  up.  This  ratchet-wheel  may 
either  be  work'  d  by  self-acting  mechanism  c  irnected  F.     . 

with  the  driving-shaft  of  the  machine,  or  by  a  treadle 
or  a  lever  handle.     The  pall  of  the  ratchet-wheel  is 
carried  by  t'ie  end  of  a  lever,  r,  working  loose  on  the 
bottom  of  the  screw-spindle  below  the  ratchet-wheel, 
and  a  link,  s,  connects  this  lever  with  another  lever 
arm,  t,  on  the  bottom  of  the  vertical  spindle,  rr,  which 
is  fitted  at  its  upper  end  with  an  actuating  handle,  v, 
conveniently  situated  for  the  hand  of  the  attendant, 
who,  by  simply  working  it  backwards  and  forwards, 
is  enabled  to  set  up  the  block  as  required.     The  bed, 
L,  is  set  at  an  angle  corresponding  to  the  different 
inclinations  of  the  sides  of  the  cavity  in   the  plane 
block.    With  this  arrangement  both  the  cutters  may 
work  at  the  same  angle,  but  a  similar  effect  will  be 
obtained  by  inclining  o  e  cutter  more 
than  the  other,  and  having  the  bed 
horizontal.     When  this  machine  is  in 
action,  the  two  cutters  descend  simul- 
taneously,  and  commence  their  cut 
close  together  upon  the  face  of  the 
block,  and  gradually  widen  in  their 
cutting  effect  as  the  block  is  set  up, 
until  the  angular  cavity  is  cut  out  to 
the    required   depth.      The   angular 
cavity,  when  cut  by  the  machine  just  described,  will 
have  its  sides  or  cheeks  perfectly  vertical,  whilst  its 
width  will  correspond  to  that  of  the  cutters,  A.     In 
order  to  form  the  inclined  cheeks  or  sides   to  this 
cavity,  a  second  mortising  machine,  of  a  somewhat 
similar  construction,  is  employed.     Fig.  5  is  a  front 
elevation  of  the  machine,  and  fig.  6  is  a  corresponding 
vertical  section  of  the  same,  taken  at  right  angles  to 
fig.  5.  The  cutters,  a,  are  screwed  to  the  lower  ends  of 
the  slides,  B,  which  work  obliquely  in  grooves  in  the 
face  of  the  standard,  c.     They  are  fitted  with  stud-     j 
pins,  D,  which  work  through  slots  in  the  standard,     " 
and  are  connected  to  the  respective  connecting-rods,  e.     These  rods  are 
attached  at  their  upper  ends  to  a  crank-pin,  f,  fitted  into  a  disc,  o,  which  is 
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made  fast  on  the  end  of  the  overhead  driving-shaft,  H.  The  plane  hlock,  i, 
is  supported  at  the  requisite  angle  by  the  inclined  bed,  j,  and  held  therein 
bv  fixing  screws.  This  table  is  cast  on  the  upper  edge  of  the  vertical 
slide,  k,  which  is  set  up  as  the  cutting  action  proceeds  by  means  of  the 
screw,  l,  and  ratchet-wheel  movement,  in  the  same  manner  as  in  the 
mortising  machine  first  described.  The  inclination  of  the  cutters,  A,  is 
made  to  suit  the  inclination  of  the  inside  of  the  cheeks,  and  the  action 
of  the  cutters  upoD  the  plane  block  is  the  same  as  that  of  the  cutters  in 
the  mortising  machine  for  cutting  the  other  sides  of  the  cavity.  The 
cutter  employed  in  this  machine  is  formed  with  two  cutting  edges,  formed 
to  suit  the  angle  of  the  cheeks  and  sloping  side  of  the  cavity,  the  broad 
edge  cutting  the  cheek,  whilst  the  projecting  smaller  edge  cuts  along  the 
sloping  side.    The  lateral  slots,  or  grooves,  which  serve  to  hold  the  plane 

Fig.  5.  Fig.  s. 


paratus,  whether  of  rectilinear  or  rotatory  action,  such,  for  instance,  as 
are  used  in  planing  machines.  The  mortising  process  and  apparatus 
are  also  suitable  for  cutting  cavities  with  inclined  sides  for  various  other 
purposes. 

The  whole  of  these  details,  and  especially  the  mortising  or  slotting 
apparatus,  are  most  ingeniously  contrived  ;  and  they  bear  evidence  of 
the  bestowal  of  more  than  usual  care  in  the  perfection  of  every  part. 


iron  and  wedge,  may  be  cut  by  the  first-described  mortising  machine, 
one  cutter  only  being  in  action.  For  this  purpose  three  cutting  edges 
will  be  required,  such  cutting  edges  being  at  right  angles  to  each  other, 
by  which  means  the  three  sides  of  the  slots  will  be  cut  simultaneously. 
In  cutting  these  grooves  or  slots,  the  plane  block  will,  of  course,  be  ele- 
vated to  an  angle  suitable  for  the  descent  of  the  cutter. 

In  making  the  cutting  iron  of  a  plane,  the  main  body  of  the  iron  is 
moulded  or  shaped,  from  one  end  to  the  other,  out  of  a  piece  of  wrought- 
iron,  about  half  of  the  lower  length  being  formed  with  dovetail  edges, 
standing  up  from  the  front  face  to  a  sufficient  height  to  receive  a  thin 
plate  of  steel,  which  forms  the  actual  cutter;  this  inserted  plate  is  fitted 
in  tight  enough  to  withstand  the  disturbing  effect  of  the  planing  action, 
but,  at  the  same  time,  so  as  to  be  capable  of  being  set  down,  as  it  wears, 
by  a  single  tap  of  the  workman's  hammer.  The  cutting  edge  is  ground 
and  sharpened  in  the  usual  way,  the  holding  body  iron  being  bevilled  off 
to  suit  the  angle  of  the  steel-cutting  edge  ;  and  as  the  body  iron  is  sub- 
ject to  scarcely  any  wear,  the  steel  edge  piece  can  be  constantly  set  up, 
and  renewed  as  wear  takes  place,  several  steel  pieces  being  thus  worn 
out  in  one  holder.  The  back  iron  is  of  the  ordinary  construction,  and 
the  whole  may  be  secured  in  the  plane  by  a  wedge  in  the  usual  manner. 
The  wearing  steel  edge  being  thin,  and  of  uniform  section  throughout, 
scarcely  ever  requires  to  be  ground,  as  the  workman  can  sharpen  it  up 
entirely  upon  the  oilstone,  the  thick  back  or  holder  being  never  touched, 
unless  a  serious  injury  to  it  should  render  it  necessary.  These  com- 
pound irons  are  obviously  applicable  for  various  classes  of  cutting  ap- 


SMOKELESS  FURNACE  FOR  STEAM  BOILERS. 
By  Mb.  J.  B.  Jackson,  Etna  Works,  Slieffield. 
[Illustrated  by  Plate  168.) 
Although  past  doings  give  us  but  few  practical  indications  of  real 
progress,  we  still  live  in  the  hope  that  our  own  times  may  yet  see  the 
end  of  the  reign  of  smoke.     It  has  been  known  since  the  commence- 
ment of  time,  that  if  we  ignite  a  piece  of  vegetable  or  mineral  fuel, 
there  arises  therefrom  an  ugly  and  deleterious  vapour  of  greater  or  less 
density,  according  to  the  quality  of  the  fuel  undergoing  combustion,  or 
the  circumstances  in  which  that   combustion  is  carried  on,  and  yet, 
up  to  the  present  hour  of  writing,  nothing  has  befen  seriously  done  for 
the  dispersion  of  that  dark  mantle  of  vapour,  which  shuts  out  the  light 
of  heaven  from  our  towns,  and  disfigures — only  in  a  less  degree,  because 
the  evil  is  presented  in  a  more  attenuated  form — the  fairest  pictures  of 
the  country. 

This  is  a  state  of  affairs  which  cannot  fairly  be  attributed  to  a  want 
of  the  spirit  of  speculative  adventure,  for  few  theoretical  inquirers  have 
been  withheld  by  any  sense  of  doubtful  competence  from  dipping  into 
this  confessedly  obscure  and  sorely  troubled  subject.  We  have  had 
schemers  who  profess  to  have  discovered  a  means  of  burning  coal  with- 
out producing  smoke  at  all ;  others,  who  admit  the  primary  manufacture 
of  the  article,  but  insist  that,  by  their  peculiar  mode  of  treatment,  it  is 
immediately  annihilated,  with  all  the  vast  economy  of  fuel  which  arises 
from  the  judicious  application  of  the  products  of  the  smoke's  combustion. 
Hot  air  and  cold  air  have  equally  found  admiring  promoters,  and  the 
never-ending  complexities  of  mechanical  arrangement  have  been  called 
in  to  assist,  under  all  possible  forms ;  but  the  fact  is  as  we  have  remarked, 
the  inventors  and  their  plans  have  alike  died  out,  whilst  the  dominion 
of  smoke  is  more  overbearingly  despotic  than  ever. 

The  most  recent  contribution  to  this  class  of  inventions — which  seem 
to  spring  up  with  increasing  rapidity  as  difficulties  thicken  around  them 
—is  that  of  Mr.  J.  B.  Jackson  of  Sheffield.  Of  this  invention  we  now 
afford  our  readers  the  means  of  judging,  by  presenting  full  illustrations 
of  it  in  Plate  168.  Fig.  1  is  a  front  end  elevation  of  two  cylindrical 
steam  boilers  combined,  and  fitted  up  with  Mr.  Jackson's  furnace. 
Fig.  2  is  a  longitudinal  section  of  one  of  the  boilers,  with  its  furnace 
complete. 

The  object  here  carried  into  practice  by  Mr.  Jackson,  is  the  introduc- 
tion of  a  cold-air  current  behind  the  fire,  just  at  the  point  where  the 
furnace  flame  would  languish  or  expire  for  want  of  a  due  supply  of 
oxygen.  The  effect  of  this  special  air  supply  is,  that  the  flame  is  sup- 
ported and  carried  on  until  the  whole  of  the  inflammable  gas  is  con- 
sumed. The  air  is  supplied  in  this  way :— At  the  extreme  front  end  of 
the  furnace  seat,  down  in  the  ashpit,  is  a  weighted  valve,  A,  capable  of 
turning  upon  a  horizontal  spindle,  in  a  valvular  aperture  extending  across 
the  entire  width  of  the  furnace  space.  This  valve  is  so  set  that  it  has 
a  tendency  to  remain  open  for  the  passage  through  of  cold  air,  and  the 
air,  when  thus  admitted,  flows  along  the  inclined  space  covered  in  by 
the  sloping  iron  plate,  B,  which  is  of  the  full  width  of  the  ashpit,  and 
is  set  with  its  front  end  about  four  inches  from  the  floor  line,  whilst  its 
inner  end  is  inclined  upwards  to  within  a  few  inches  of  the  rear  end  of 
the  furnace  bars.  On  this  plate,  of  course,  all  the  hot  cinders  and  ashy 
deposit  from  the  fire-bars  falls,  and  the  heat  which  it  thus  acquires— in 
conjunction  with  the  direct  radiation  from  the  incandescent  fuel  upon 
the  bars — raises  the  temperature  of  the  air  current  beneath. 

The  inner  holder  for  the  plate,  b,  is  obtained  from  a  bracket  piece  or 
cross  bearer,  lined  with  fire-bricks,  and  answering  as  the  support  for 
the  further  end  of  the  fire-bars ;  whilst  behind,  it  is  carried  up  to  form 
the  front  bridge,  c,  for  spreading  the  flame  and  gases  passing  off  from 
the  furnace.  The  bottom  of  the  ashpit,  all  along  beneath  the  plate,  e, 
is  inclined  upwards  parallel  to  the  plate,  until  it  terminates  in  a  verti- 
cal wall,  forming  a  secondary  bridge,  d.  This  secondary  bridge  is  set 
far  enough  behind  the  front  one,  to  allow  of  the  passage  between  of  the 
heated  air  current.  The  upper  part  of  the  inner  face  of  the  bridge,  d, 
is  fitted  with  an  inclined  metal  plate,  so  that  the  air  current  is  directed 
slightly  back  at  an  efficient  angle  for  meeting  the  as  yet  unconsumed 
gases  from  the  furnace.  And  to  keep  the  thoroughfare  between  the 
two  bridges  full  open,  stays  are  passed  across  between  the  metal  facings, 
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the  upper  edges  of  which  are  carried  up  about  half  an  inch  higher  than 
the  brick  wall,  so  that  the  fireman  can  easily  rake  off  any  obstructions 
without  injuring  the  brickwork. 

The  effect  of  this  arrangement  is,  that  the  unconsumed  gases  leaving 
the  furnace  are  well  spread  out  by  the  front  bridge,  and,  being  met  by 
the  heated  air,  the  combined  current  passes  onwards  over  the  secondary 
bridge,  complete  combustion  meanwhile  ensuing  from  the  presence  of 
the  air  supply.  This  brings  us  into  possession  of  a  smokeless  fire,  but, 
for  economy's  sake,  we  must  have  a  secondary  arrangement  for  excluding 
the  air  when  the  fire  has  become  fairly  red.  Mr.  Jackson  accomplishes 
this,  automatically,  by  means  of  an  arrangement  of  "cataract,"  or  the 
well-known  hydraulic  apparatus  employed  in  connection  with  the  valves 
of  pumping  engines.  In  our  arrangement  of  the  cataract,  we  have 
made  it  of  the  duplex  form,  so  that,  by  placing  it  between  the  two  boilers 
at  e,  it  answers  for  the  air  valves  of  each.  The  single  water  chamber, 
e,  is  bolted  to  the  front  of  the  boiler  seating  plate  at  the  top.  It  con- 
tains a  central  stud,  on  which  are  set  the  pair  of  oscillating  levers,  p, 
to  one  end  of  each  of  which  is  attached  a  weight,  whilst  the  other  end 
is  connected,  by  the  long  pendant  rod,  o,  with  a  short  crank  lever  on 
the  air- valve  spindle  beneath.  And,  in  addition  to  this,  an  intermediate 
stud  on  each  lever,  f,  carries  a  jointed  rod  of  the  open-topped  cylinder,  b, 
in  the  bottom  of  which  is  a  valve  opening  upwards. 

When  the  attendant  fires,  he  draws  down  the  pendant  rod  of  that 
furnace,  forcing  the  then  empty  cylinder,  h,  down  into  the  water,  whilst 
the  weight  upon  the  large  air  valve  causes  the  latter  to  open  to  admit 
air  beneath  the  plate,  b.  Or,  instead  of  this  piece  of  separate  attention, 
the  pendant  rod  may  be  put  in  communication  with  the  fire-door,  so  that 
the  opening  of  the  latter  will  open  the  air  valve  simultaneously.  The 
descent  of  the  cataract  cylinder  causes  the  latter  to  be  filled  with  water, 
which  passes  from  the  water  chamber  through  the  small  bottom  valve. 
Matters  remain  in  this  condition,  whilst  the  coals  are  being  supplied  to 
the  fire,  the  open  air  valve  admitting  the  air  necessary  for  the  complete 
combustion  of  the  smoke  in  the  maimer  already  described.  But  as  the 
smoky  product  dies  away,  the  air  supply  is  gradually  reduced,  and  finally 
stopped,  by  the  elevation  of  the  cataract  cylinder.  This  lifting  of  the 
cylinder  is  effected  by  the  descent  of  the  lever  weight,  which  has  just 
sufficient  power  for  the  purpose — the  water  escaping  from  the  cylinder 
through  a  small  hole  in  the  centre  of  the  bottom  valve.  The  rate  of 
closing,  and  the  length  of  time  which  the  air  valve  remains  open,  is 
easily  adjustable  by  varying  the  size  of  the  escape  aperture  in  the  valve. 

The  inventor  finds  that  his  fire  burns  red  and  clear  in  from  four  to 
six  minutes  after  firing,  and  he  therefore  contrives  the  cataract  motion 
in  such  a  way  as  to  close  the  air  valve  in  that  time.  The  plan — pro- 
viding, as  it  does,  a  supply  of  air  in  exact  accordance  with  the  wants  of 
the  burning  fuel — is  beautifully  effective. 


AMERICAN     NOTES. 

BY  OUlt  OWN  COItRESPOXDENT. 

Decomposition  of  Water  or  Steam  by  Heat — Steam  Jet  under  Fire-Grates — Steam- 
Blnwors — General  Description  of  a  Mississippi  Steamer — Why  Steam-Blowing  into 
Fire-Boxes  is  Destructive — Thompson's  Furnace  for  Wet  Fuel — Sandford's  Corn 
Planter— Colby's  Self-Acting  Altimeter. 

There  is  something  in  the  decomposition  and  burning  of  water  worthy  of 
careful  experiment.  Have  the  facts  ever  been  distinctly  ascertained  and 
published? — how  much  heat  is  absorbed,  if  any,  by  decomposing  water  by 
heat  alone? — what  is  the  lowest  temperature  at  which  water  can  be  decom- 
posed by  beat  ? — is  the  operation  facilitated  by  the  presence  of  any  particu- 
lar substances,  or  by  the  existence  of  any  particular  electrical  condition  ? — 
and  last,  but  not  least,  is  not  the  operation  much  facilitated  by  present- 
ing the  water  in  the  form  of  steam  ?  Mr.  Barrows,  of  New  York,  a  man 
eminent  for  his  inventions  in  various  departments,  has  lately  built  a 
small  experimental  steamer,  in  which  a  portion  of  the  exhaust  steam  is 
blown  into  the  furnace  with,  as  he  reports,  a  very  decidedly  advantageous 
effect.  The  ordinary  high-pressure  steamers,  on  our  great  western  rivers, 
have  generally  adopted  a  practice  of  blowing  steam  into  the  flues  of  their 
bailers;  and  although  the  immediate  object  of  the  practice  is  to  promote 
a  draught,  on  the  same  principle  as  the  blast  in  locomotive  chimneys, 
the  effect  of  mixing  steam  with  the  products  of  combustion  is  generally 
considered  to  increase,  rather  than  diminish,  the  temperature  in  the  flue. 
The  steam,  in  this  case,  is  taken  direct  from  the  boiler  at  full  pressure, 
so  as  to  act  with  more  force  in  impelling  the  sluggish  gases  in  the  pas- 
sages. 

A  brief  digression,  to  explain  the  general  arrangement  of  high- 
pressure  Mississippi  boilers,  may  not  be  without  interest.  A  Mississippi 
steamer  is  a  cheap  and  flash  affair,  designed  to  last  from  three  to  five  years, 
although  not  unfrequently  snagged,  and  abandoned  on  its  first  trip. 
These  steamers  must  be  large,  elegant,  and  commodious ;  must  move  fast 
and  cost  little ;  economy  of  fuel,  or  durability  of  either  hull  or  engine, 


being  of  little  moment.  The  hull  is  flat,  large,  and  weak,  with  paddle- 
wheels  set  well  aft,  and  the  cabins  piled  up  overhead.  The  engines  are 
horizontal,  or  slightly  inclined,  in  no  cases  connected  together,  but  each 
turning  its  wheel  independently,  an  arrangement  greatly  facilitating 
steering  or  turning  about  in  narrow  places.  The  paddle-wheels  are  of 
wood;  the  shafts  and  cranks  of  cast-iron  ;  the  connecting-rods  of  wood, 
strapped  with  iron ;  the  cylinders  and  pistons  rough  castings,  but 
tolerably  well  finished  on  the  rubbing  surfaces;  and  the  packings  are  of 
hemp,  or,  more  generally,  the  Fulton  metallic  packing,  already  described 
and  sketched  by  us.*  The  frames  of  these  engines  are  of  heavy  timber; 
the  valves  are  of  the  single  poppet  class,  and  receive  a  violent  jerking 
motion  from  cams  instead  of  eccentrics,  thus  avoiding  all  wire-drawing 
iu  the  opening  and  closing  of  the  steam-ports.  The  pressure  of  steam  is 
usually  from  130  to  ICO  lbs.  above  the  atmosphere,  this  fact  being  indi- 
cated only  by  the  load  on  the  safety-valve,  guages  of  any  kind  being 
rarely,  if  ever,  employed.  The  chimneys  rise  from  60  to  90  or  100  feet 
above  the  grates.  The  exhaust  steam  is  passed  through  a  suitable  vessel, 
in  which  it  heats  the  feed  water,  and  is  allowed  to  escape  freely  into  the 
atmosphere  without  entering  the  chimney.  The  feed- water  is  intro- 
duced into  the  boilers  by  means  of  a  pair  of  pumps,  worked  by  a  small 
independent  or  donkey  engine,  which  engine  (usually  a  beam  engine, 
and  located  directly  abaft  the  boilers)  is  also  employed  in  loading  and 
unloading  the  cargo.  The  boilers,  with  which  we  are  at  present  more 
particularly  concerned,  are  supported  upon  the  main  deck,  towards  the 
forward  end  of  the  boat,  and  are  conspicuously  in  sight  on  every  side  of 
the  vessel.  The  boilers  vary  in  number  from  two  to  six  or  eight,  accord- 
ing to  the  size  of  the  boat,  and  are  generally  of  equal  size  and  cylindrical, 
with  flat  cast-iron  ends,  being  provided  each  with  two  flues,  running 
their  entire  length.  These  boilers  are  disposed  fore  and  aft  of  the  vessel, 
and  are  laid  with  their  sides  very  nearly  in  contact,  the  whole  set  being 
covered  with  some  non-condueting  material.  A  fi:e-bed,  of  good  fire- 
brick, is  supported  just  beneath  the  boilers,  leaving  a  continuous  and 
uninterrupted  space  of  a  few  inches  between  it  and  them.  Through  this 
space,  the  gases  from  the  furnace  at  the  forward  end  of  each  boiler  pass 
backwards  to  the  after  end,  where  they  rise,  and,  entering  the  internal 
flues,  travel  back  to  the  forward  end,  and  collect  in  a  sheet-iron  smoke- 
box,  leading  up  into  the  two  chimneys,  or  stacks.  The  fuel  employed  is 
soft  bituminous  coal  or  wood,  according  to  the  locality  of  the  route. 
Fig.  1  is  a  sectional  side  view,  and  fig.  2  a  transverse  section,  of  a  set  of 
Mississippi  boilers.     All  the  boilers  communicate  with  a  steatn-chest,  a, 

Fig.  1. 


from  which  the  steam  is  taken  to  the  engines.  These  boilers  have  no 
provision  for  being  disconnected  from  each  other  by  stop  cocks,  or  other- 
wise ;  but  a  small  "  Nigger  boiler,"  b,  is  frequently  added  at  the  side,  in 
which  sufficient  steam  can  be  generated  to  work  the  donkey  engine, 
when  the  boat  is  lying  at  the  wharf.  The  blowing  apparatus,  which  is 
usually  of  1  i  inch  iron  gas  pipe,  consists  of  a  pipe,  c,  introduced  at  the 
ends  of  the  boilers,  at  the  level  of  the  internal  flues,  and  provided  with 
nozzles,  protruding  through  the  brick-work,  and  blowing  steam  through 
apertures,  varying  from  -fo  to  J  inch  in  diameter.  A  stop-cock,  d,  places 
the  blowing  entirely  under  the  control  of  the  engineer,  and  the  water- 
guages,  of  the  style  known  as  Mississippi  guage-cocks,  being  also  at  the 
rear  of  the  boilers,  and  under  the  same  supervision,  the  whole  duty  of  the 
firemen,  who  are  usually  very  ignorant  men,  and  sometimes  slaves,  is 
reduced  to  that  of  simply  keeping  the  furnaces  supplied  with  fuel.  The 
draught  is  found  to  be  promoted  to  any  desired  degree  by  this  species  of 
blower,  and  without  the  consumption  of  any  very  great  quantity  of  the 
motive  fluid.  The  apparatus  described  is  not  over-delicate  as  an  aid  in 
detecting  any  loss  from  such  sources,  but  general  experience  is  strongly 
in  their  favour.  They  are,  without  doubt,  highly  desirable,  under  the 
circumstances;  and  every  indication,  by  the  colour  and  rapid  wearing 
out  of  the  funnel,  and  otherwise,  favours  the  view,  that  the  temperature 
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is  actually  increased,  rather  than  diminished,  by  the  steam  thus  intro- 
duced. 

One  of  the  many  unrecorded,  because  unsuccessful,   experiments  in 
steam-engineering,  which  may  be  noticed  in  connection  with  this  subject, 


■  that  of  blowing  fresh  steam  from  the  boiler  into  the  fire-box  of  a 
locomotive  or  tubular  boiler.  The  blast  was  admitted,  not  from  below, 
as  might  be  supposed,  to  facilitate  the  draught,  but  horizontally,  in 
several  directions  from  the  vicinity  of  the  furnace  door.  The  effect  was 
to  rapidly  oxydize  or  bum  out  the  plates,  of  which  the  inside  fire-box  was 
composed,  conclusively  proving  the  existence  of  a  greatly  increased 
temperature  at  the  points  opposite  these  blowers,  but  leaving  a  doubt 
whether  it  was  due  to  the  decomposition  and  burning  of  the  steam,  or  only 
to  the  blowpipe  effect  of  the  jet  causing  the  flame  to  impinge  more 
directly  on  these  points.  The  latter  was  probably  the  true  cause,  the 
jet  setting  the  flame  in  motion,  and  producing  a  current  which  rapidly 
destroyed  the  metal.  A  similar  current  is  frequently  produced  with  a 
reverse  or  cooling  effect  in  cold  air,  when  a.jet  of  steam  is  allowed  to 
escape  at  high  pressure.  The  air  set  in  motion  has  a  cooling  effect  on 
the  hand  placed  in  its  range,  a  fact  which  some  experimenters  have 
referred,  erroneously  we  think,  to  the  expansion  of  the  escaping  steam, 
forgetting  that  expansion  from  any  pressure,  until  its  tension  equalled 
that  of  the  atmosphere,  would  never  cool  it  below  212°. 

But  whatever  may  be  thought  of  these,  or  of  the  many  other  more 
scientifically  accurate,  although,  perhaps,  less  practical  experiments, 
there  is  little  doubt  but  that  water  is  sometimes  burned,  and  burned 
economically,  when  mixed  in  small  quantities  with  carbonaceous  matter. 
Mr.  Moses  Thompson  of  Binghampton,  N.Y.,  has  lately  patented,  and  is 
now,  with  considerable  success,  introducing  a  furnace  for  the  burning  of 
very  wet  fuel,  which  appears  likely  to  affect  the  mode  of  conducting 
some  of  our  less  important  steam  generating  processes,  and  promises 
ultimately  to  succeed  in  sugar  boiling,  than  which,  perhaps,  few  disco- 
veries are  more  desirable.  Mr.  Thompson  has  succeeded  in  burning  wet 
tan,  direct  from  the  vats  of  some  of  our  largest 
F'S-  3-  tanneries,  and  in  generating  therefrom  an  in- 

tensely white  heat,  sufficient  to  melt  cast  or 
wrought  iron  in  a  very  few  minutes.  In  fact, 
the  high  temperature  generated  and  maintained 
in  the  furnaces,  and  the  means  adopted  to  attain 
this  result,  form  the  main  distinguishing  fea- 
tures of  the  invention.  One  great  error  in  pre- 
vious attempts  to  burn  wet  fuel,  has  consisted 
in  admitting  more  rather  than  less  air  to  the  wet 
fuel.  Mr.  Thompson  constructs  his  grates  some- 
what in  the  ordinary  manner,  but  with  greatly 
diminished  spaces  between  the  bars,  depending 
for  a  large  portion  of  the  oxygen  on  that  set  free 
by  the  decomposition  of  the  water.  The  pro- 
cess completely  consumes  the  fuel  without  the 
production  ot  smoke,  but  this  is  accomplished 
only  by  having  two  or  more  furnaces  in  con- 
nection, and  supplying  fresh  fuel  to  one  only  at 
a  time.  The  necessary  high  temperature  is 
maintained  by  having  the  furnaces  at  some  little 
distance  from  the  boiler  and  thieklv  casing 
them  with  fire-brick  and  other  non-conducting 
materials,  allowing  the  flame  and  intensely- 
heated  gases  to  flow  from  the  two  furnaces  into 
contact  with  the  boiler  after  mixing  together. 
The  furnaces  are  ovens  of  brick,  somewhat 
analogous  in  form,  but  more  in  temperature,  to 
air  or  puddling  furnaces  for  melting  metals. 
The  fuel  is  supplied  through  a  cavity  in  the  top 
of  each  furnace,  and  is  allowed  to  pile  itself  up 
in  a  cone  with  no  regard  to  equal  distribution 
over  the  surface  of  the  grate.  The  flame  passes  off  nearly  horizontally 
into  a  mixing  chamber,  and  thence  to  the  boilers,  under  and  through 


which  it  is  allowed  to  flow  iu  a  manner  similar  to  that  usually  employed 
in  utilizing  the  waste  heat  from  the  iron  manufacture.  One  furnace 
only  being  supplied  with  fresh  fuel  at  a  time,  the  steam  escaping  is  sure 
to  find  in  the  mixing  chamber,  which  is  merely  a  place  of  junction  of 
the  flue  passages,  a  sufficiently  high  temperature  to  decompose  it.  The 
grand  features  of  the  invention  consist,  firstly,  in  carefully  cherishing 
the  heat  of  the  furnace  to  induce  the  production  of  an 
intensely  high  temperature ;  secondly,  in  mixing  the 
gases  from  fresh  fuel  with  those  from  fuel  previously  well 
heated;  and,  thirdly,  in  admitting  a  very  limited  supply 
of  air.  The  degree  of  temperature  attained  is  not,  of 
course,  ascertainable,  even  approximately,  without  care- 
ful and  expensive  experiment;  but  the  fact  that  all 
metals  introduced  into  the  flue  passages  disappear  very 
rapidly,  and  that  the  fire-brick  roofs  of  the  furnaces  have 
an  inconvenient  habit  of  fusing  and  running  down  in 
vitreous  streams,  if  proper  precautions  are  not  adopted, 
argues  the  existence  of  as  high  a  temperature  as  any 
ordinarily  employed  in  the  arts.  The  fuel  principally 
employed  in  these  furnaces  thus  far  is  wet  tan,  oak  tan 
being  more  suitable  than  hemlock  tan,  because  of  its 
greater  coherence  when  partially  consumed.  The  pro- 
cess of  combustion  renders  the  mass  highly  porous,  like 
honeycomb,  the  fire  percolating  it  from  beneath  in 
countless  streams,  which,  in  case  of  oak  tan,  increase  in 
size  until  the  whole  is  consumed,  whilst  with  hemlock 
the  mass  is  continually  crumbling  down  and  stopping 
the  passages.  Several  experiments  have  been  lately 
made  on  the  sugar  plantations  of  Louisiana,  in  burning 
the  megass,  or  crushed  cane,  direct  from  the  rolls  of  the 
sugar  mill.  The  only  difficulty  at  present  apprehended 
by  the  inventor  relates  entirely  to  the  mode  of  feeding 
this  bulky  and  trashy  material.  Several  eminent  sugar 
planters  in  the  vicinity  of  New  Orleans,  express  their 
high  hopes  of  its  greatly  increasing  the  efficiency  of 
this  species  of  fuel. 

In  figs.  3,  4,  and  5  is  represented  a  com  planter  of  novel  construction, 
intended  to  render  this  branch  of  rural  labour  more  rapid  and  certain. 
Fig.  3  is  a  perspective  elevation,  fig.  4  is  a  vertical  section,  and  fig.  5 
is  a  plan  of  the  planter.  The  apparatus  is  light,  and  may  be  worked, 
with  considerable  ease,  by  a  small  boy,  being  made  of  tinned  sheet-iron 
and  wood.  The  cup  or  receptacle,  a,  which  contains  the  grain  or  seed, 
has  four  tubes,  b,  soldered  fast  to  it.  The  handle,  c,  passes  down  through 
the  centre  of  this  cup,  and  by  means  of  the  crosshead,  d,  carries  four 
smoothed  rods,  e,  each  provided  with  a  very  small 
cup  on  its  top,  just  large  enough  to  hold  one  grain 
of  corn.  On  raising  the  handle,  each  cup  brings  up 
a  grain,  and  throws  it,  by  tripping  the  cup,  into  one 
of  the  pipes,  b.  The  grain  falls  down  the  pipe  until 
stopped  by  the  spring,  f,  near  its  base.  By  this  time 
the  operator  has  moved  the  machine  to  a  fresh  part 
of  the  ground,  when  a  downward  motion  of  the  hand 
rests  the  feet  of  the  tubes,  e,  upon  the  surface,  and 
the  rods,  E,  force  the  seed  past  the  spring  to  a  suffi- 
cient depth  in  the  earth.  It  appears  to  be  admirably  adapted  for  rapid 
and  sure  work,  as  a  man  may  carry  a  machine  in  each  hand,  and  travel 
across  the  field  with  con- 
siderable facility.     The  ma-  FiS- 6- 

chine    is   known    as    Sand- --^ 

ford's  Corn  Planter,  but  is 
not  yet  introduced  to  any 
very  great  extent. 

Mr.  Hall  Colby  of  New 
York,  a  gentleman  already 
well  known  for  his  inven- 
tions in  connection  with 
magnetic  apparatus,  and  par- 
ticularly for  the  correction 
and  adjustment  of  ship's 
compasses,  has  lately  intro- 
duced an  instrument  of  ex- 
treme simplicity  and  accu- 
racy for  ascertaining  alti- 
tudes, whether  of  celestial  or 
terrestrial  bodies.  Mr.  Col- 
by's instrument  is  entirely  independent  of  any  correction  for  dip  of 
horizon,  and  what,  in  many  cases,  constitutes  its  chief  importance, 
gives  at  a  glance  both  the  altitude  and  zenith  distance  of  the  object, 
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without  reference  to  a  horizon,  at  any  stage  of  the  proceeding.  It 
frequently  occurs  that  the  sun,  moon,  or  other  object  is  distinctly 
visible  near  the  zenith,  while  the  horizon  is  obscured  by  fog.  Mr. 
Colby  employs  a  wheel,  or  circular  disc  loaded  on  one  side,  and  very 
ingeniously  provides  against  excessive  oscillation  or  pendulous  motion 
when  the  instrument  is  raised  to  take  an  observation.  Fig.  6  is  a  side 
view  of  the  instrument,  which  consists  principally  of  a  stout  graduated 
disc  of  brass,  some  six  inches  in  diameter,  to  which  is  fixed  a  small 
telescope  with  cross  wires,  and  also  a  convenient  handle.  A  light  disc 
is  delicately  mounted  on  an  axis  at  the  centre,  and  is  loaded  on  one  side 
by  a  flat  semicircular  leaden  weight.  Fig. 
7  represents  this  latter,  and  the  internal 
disc  detached  from  the  rest  of  the  instru- 
ment, A  being  the  disc,  b  the  weight,  c  the 
pivot  by  which  the  weight  is  suspended  to 
the  disc,  a,  and  d  a  slight  strip  soldered  to 
the  disc  at  its  edge,  the  better  to  support  the 
pivot.  The  external  disc  is  graduated  from 
o  in  each  direction,  and  the  vernier,  E,  at 
once  indicates  the  altitude,  and  f  the  zenith 
distance  of  the  point  observed.  The  ver- 
niers are  immoveably  fixed  at  the  instant 
of  taking  the  observation  by  pulling  the 
trigger,  g,  which  releases  the  lever,  a,  and 
allows  it  to  be  pressed  by  a  suitable  spring  upon  the  polished  edge  of  the 
loose  disc.  Mr.  Colby  has  expended  considerable  time  in  the  preparation 
and  simplification  of  this  device,  and  has  ascertained  by  experiment  the 
proper  position  for  the  pivot,  c,  so  that,  although  suspended  with  great 
delicacy,  a  violent  oscillating  motion  given  to  the  disc,  A,  is  entirely 
annihilated  after  one  or  two  quick  vibrations. 

It  is  evident  that  the  value  of  such  an  instrument  must  depend,  in  a 
great  measure,  on  its  accuracy  and  durability.  Its  accuracy  has  been 
demonstrated  by  repeated  trials,  and  its  durability  may  be  reckoned  upon 
with  proper  care,  so  that  the  altimeter  may  be  safely  considered  an  effi- 
cient and  exceedingly  convenient  instrument  for  navigators,  as  it  indi- 
cates minutes,  and  even  seconds,  with  sufficient  accuracy  for  all  ordinary 
purposes. 

MODERN  WAR  GUNNERY. 

Ingram's  Cast-Steel  Rifle  Barrels  and  Bullet  Mould— Cnrk  Sab'it  for  Cylindro-Conoidal 
Shot— The  Sphere  an  Improper  Form  for  Shot— Shot  Clothing— Ten  Inch  Guide 
Winged  Shot. 

Scotland  possesses  some  first-rate  rifle-makers,  and  amongst  them  Mr. 
Charles  Ingram  of  Glasgow  has  attained  especial  eminence,  not  only  as 
an  excellent  practical  maker  of  the  piece  throughout,  but  also  as  an 
admirable  shot.  He  was  the  first  to  discover  the  virtues  of  cast-steel 
rifle  barrels,  and  all  his  best  pieces  are  made  of  this  enduring  material. 
The  rifling  principally  used  in  these  barrels  is  a  three-groove  system  of 
differential  curvature.  In  place  of  going  right  down  at  once  into  the 
body  of  the  barrel,  the  groove — looking  at  it  in  transverse  section — 
commences  with  the  slightest  possible  curved  slope,  diverging  eccentri- 
cally from  the  barrel's  axis,  until  the  necessary  depth  has  been  attained. 
After  continuing  for  a  considerable  distance  along  the  circle  of  the  bore, 
this  groove  suddenly  stops  short  with  a  square  shoulder.     Three  of  these 

Fig.  1. 


grooves,  as  wc  have  said,  make  up  the  bore.  It  is  obvious  that  neither 
stripping  nor  over-riding  can  ever  occur  with  such  a  bore  as  this,  for 
whilst  the  gentle  eccentric  curvature  gives  strength  and  ease  of  passage 
for  the  shot,  the  abrupt  shoulder  offers  a  decided  stop  on  that  side.     Some 


nicety  is  obviously  necessary  in  fitting  the  shot  on  entering  the  barrel, 
and  there  is  also  a  tendency  to  fill  up  in  the  bottom  of  the  recess  as  the 
barrel  gets  dirty,  and  accumulations  here  are  difficult  of  removal. 
Hence  the  maker  has  relinquished  this  system  in  favour  of  a  sectional 
form,  somewhat  resembling  one  of  Mr.  Lancaster's  proposed  bores.  The 
filling  up  of  the  recesses,  and  the  nice  entering  of  the  shot,  would 
not  be  objectionably  felt  in  large  guns,  and  we  should  say  that  the  other 
advantages  of  this  bore  would  place  it  above  the  Lancaster  gun  in  value. 

Mr.  Ingram's  present  rifle  bore  presents  three  gradually  curved  re- 
cesses, all  dying  off  into  the  circle  of  the  barrel,  the  greatest  depth  of 
the  groove  being  at  the  centre  of  the  curve,  instead  of  at  the  junction  of 
two  curves,  as  in  Lancaster's  modification  of  his  original  idea.  Its 
practical  effect  must  be  pretty  much  the  same  as  that  of  the  Lancaster 
form. 

The  bullet  mould  adopted  by  Mr.  Ingram  is  a  good  practical  tool,  and 
it  is  contrived  to  cut  off  the  pouring  head.  Our  figure  represents  the 
mould  in  perspective,  as  opened  for  the  discharge  of  a  shot.  The  sec- 
tional face  of  the  mould,  which  is  towards  the  reader  in  our  figure,  shows 
that  the  shot  is  a  cylindro-conoid,  with  a  narrow  collar  near  the  base,  to 
form  the  rifle  wings.  The  cutting  plate,  A,  for  severing  the  pouring 
head  from  the  shot's  base,  is  hinged  by  an  eye  to  one  jaw  of  the  mould, 
whilst  a  second  eye  serves  to  connect  it  with  a  jointed  link,  b,  the  oppo- 
site end  of  the  latter  being  in  turn  jointed  to  the  opposite  jaw  of  the 
mould.  The  central  hole  in  the  cutting  plate,  coincident  with  the  pour- 
ing aperture,  is  bevilled  off  to  a  sharp  under  edge,  so  that,  on  the  mould 
being  opened,  the  joint  action  of  the  link,  b,  draws  the  cutting  plate  to 
the  position  in  which  we  have  represented  it,  and  severs  the  irregular 
head,  when  the  bullet  turns  out  in  a  clean,  finished  state. 

Captain  Norton's  cylindro-conoidal  shot,  with  a  cork  sabdt,  as  noticed 
in  our  pages  of  last  month,  has  turned  out  very  satisfactorily.  Fig.  2 
is  an  external  view  of  this  missile,  on  a  scale  of  two-thirds  the  size  of 
the  model  shot  on  the  table  before  us.  Its  construction  is  of  the 
simplest  kind.  The  base  of  the  cylinder 
has  cast  upon  it  a  short  central  shank, 
shown  in  our  sketch  in  dotted  lines ; 
and  this  serves  to  carry  th-;  after 
cylinder  of  cork,  in  which  is  a  central 
hole  for  shipping  upon  the  shank,  or 
metal  tail.  This  is  all  the  detail  in- 
volved in  the  shot. 

The  end  pressure,  resulting  from  the  explosion  of  the  charge,  causes 
the  cork  to  bulge,  or  swell,  all  round,  and  thus  fill  up  the  rifle  grooves 
of  the  gun.  It  seems  a  very  obvious  improvement  upon  what  is 
erroneously  known  as  the  "  miniij  "  shot,  or  any  hollow  expanding  pro- 
jectile, wherein  the  rifle-fitting  expansion  is  produced  by  the  internal 
action  of  the  explosive  discharge.  Such  hullow  expanding  shot  must 
necessarily  always  produce  inordinate  friction  upon  the  interior  of  the 
barrel,  inducing  the  very  objectionable  feature  of  "leading."  But  in 
the  cork  sabot  shot,  the  cork  base  piece  alone  expands,  and  with  the 
peculiar  elasticity  which  we  all  know  cork  possesses ;  so  that  close  fitting 
is  secured,  without,  a  too  serious  pressure  against  the  bore.  The  rubbing 
of  the  cork,  which  alone  is  in  contact  with  the  barrel,  has  a  powerful 
cleansing  effect,  an  advantage  which  is  not  to  be  too  heedlessly  over- 
looked. If  the  cork  falls  from  the  shot  on  leaving  the  barrel,  it  is 
assumed  to  be  of  little  consequence,  as  the  rifle-fitting  of  the  sabot  has 
already  given  the  shot  the  necessary  spin. 

The  use  of  round  shot  is  altogether  a  delusion.  It  is,  indeed,  such  a 
gross  misconception,  as  could  never  have  arisen  but  for  an  excess  of 
apathy  and  inattention  to  the  subject,  and  its  very  obvious  requirements. 
The  spherical  form  of  projectiles  presents  difficulties  and  defects  through- 
out both  the  manufacture  and  use  of  the  shot.  Spheres  are  by  no  means 
nice  things  to  cast.  The  greatest  care  of  the  moulder  will  not  always 
insure  accuracy  of  shape,  as  the  conditions  necessary  for  a  successful 
reproduction  of  the  pattern's  contour  are  wholly  wanting.  Then,  when 
the  naked  shot  is  fired  from  the  gun,  whatever  irregularities  there  may 
he  in  its  form,  exercise  a  most  powerfully  deranging  influence  upon  the 
aim.  And  even  if  the  shot  were  truly  spherical,  it  does  not  follow  that 
a  true,  even  traverse  would  be  obtained,  as  the  explosive  action  does 
not  necessarily  give  a  perfectly  central  driving  pressure.  Hence,  in 
addition  to  the  severe  battering  of  the  gun's  bore,  we  have  the  total 
derangement  of  the  aim  which  ensues  from  the  last  rebound  of  the  shot 
at  the  muzzle. 

The  cylindro-conoid  obviates  all  this.  It  is  easy  to  cast  with  accu- 
racy, and  its  elongated  form  affords  it  a  good  guide  along  the  bore,  ren- 
dering it  independent  of  all  irregularities  of  shape,  and  any  side  action 
of  the  explosion.  The  substitution  of  the  cylindro-conoid  for  the  sphere 
has  the  additional  advantage,  that  it  provides  an  easy  means  of  getting 
at  the  proper  weight  for  a  given  size  of  shot.     The  regulations  of  the 
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Ordnance  as  to  the  weight  of  their  spherical  shot  are  excessively  strin- 
gent ;  so  much  so,  that  few  founders  can  meet  their  requirements.  Now 
it  is  obvious  that  the  sphere,  being  a  form  with  which  no  liberties  can 
be  taken,  the  adjustment  of  the  shot's  weight  must  be  through  the 
specific  gravity  of  the  iron  alone ;  and  as  the  density  of  the  metal  varies, 
to  some  extent,  in  every  locality,  difficulties  on  this  point  will  always  be 
oppressive.  But  whatever  form  we  choose  for  the  shot,  we  must  resort 
to  clothing,  both  as  a  protection  for  the  bore,  and  a  means  of  increasing 
the  accuracy  of  the  flight,  and  the  effective  length  of  range.  This 
clothing  is  possible  under  various  forms.  A  cup-piece  of  leather  or  cheap 
pasteboard  may  be  pasted  upon  one  end  of  the  shot  for  this  purpose. 
If  at  the  rear  end  of  the  shot,  this  cup-piece,  which  would  also  be  a 
wadding,  would  leave  the  shot  on  quitting  the  muzzle,  so  as  to  offer  no 
impediment  to  the  flight.  If  at  the  front  end,  provision  must  be  made 
for  the  easy  separation  of  the  clothing  cap ;  and  this  may  be  done  by 
dividing  the  cup-piece  into  sections,  which  are  merely  held  together  by 
some  slight  tie,  or  connection,  sufficient  to  retain  the  cap  in  form  until 
the  gun  is  charged.  When  the  shot  emerges  from  the  muzzle,  the  pieces 
of  the  cap  separate  and  fly  off. 

Mr.  Kennedy,  who  intends  to  adopt  some  such  contrivance  as  this,  has 
been  most  successful  in  making  effective  shot  on  his  "guide-winged" 
principle.  A  shot  of  this  kind,  made  lately  at  Kilmarnock,  to  fit  a  10-inch 
gun,  is  30  inches  long  from  base  to  apex,  and  it  weighs  314  pounds.  The 
thickness  of  the  metallic  shell  is  lj  inch,  and  it  is  bored  out  to  a  length 
of  2-1  inches,  the  remaining  C  inches  of  the  conoidal  part  being  solid.  The 
guide  or  rifle  wings  are  angled,  or  inclined,  to  the  shot's  axis,  to  a  suffi- 
cient extent,  to  give  one  turn  in  50  feet  of  flight.  This  extent  of  rifle 
action  is  ample  for  the  purpose ;  most  rifle-makers  have  erred  by  giving 
too  much  turn,  to  the  great  increase  of  the  atmospheric  resistance. 


EOBB'S  RAILWAY  BRAKE. 

According  to  Mr.  Rohb's  invention,  which  has  been  recently  in- 
troduced into  this  country  from  America,  a  brake  action  is  obtained  by 
applying  a  friction  roller  or  rollers  between  the  periphery  of  the  wheel 
and  the  rail,  so  that  the  action  of  the  wheel  to  turn  the  pulley  in  one 
direction,  will  be  resisted  by  the  tendency  of  the  pulley  to  turn  in  the 
opposite  direction  by  reason  of  its  contact  with  the  rail.  Fig.  1  of  our 
engravings  is  a  side  elevation  of  a  railway  wheel,  and  a  portion  of  the 
carriage  or  truck  framing ;  and  fig.  2  is  a  transverse  vertical  section  of 
the  framing,  showing  the  wheel  aud  brake  details  in  edge  view.  The 
bearing  details  which  connect  the  wheel,  a,  with  the  carriage  or  truck 
framing,  b,  are  removed  to  show  the  brake  apparatus  more  clearly.  The 
retarding  contrivances  consist  of  two  friction  pulleys,  c,  which  are  carried 
loosely  on  shafts,  d,  running  across  below  the  carriage  to  similar  friction 
pulleys,  for  acting  on  the  wheel  at  the  opposite  end  of  the  axle.  The 
pulleys,  c,  are  of  about  one-third  the  diameter  of  the  wheel,  a,  and  they 
are  supported  by  the  metal  plates,  e,  which  are  carried  upon  the  axle, 


are  actuated  by  means  of  rods,  p,  upon  the  shafts,  d,  these  rods  crossing 
each  other,  and  forming  a  species  of  toggle  joint,  g.  The  joint,  G,  is  de- 
pressed by  means  of  the  link,  h,  which  is  slotted  to  pass  over  the  axle, 
and  is  jointed  at  its  upper  end  to  a  lever,  i,  fast  upon  the  transverse 
rocking  shaft,  j,  carried  in  pendant  bracket  bearings,  bolted  to  the  under 
side  of  the  carriage  framing.  At  any  convenient  part  of  this  shaft  is 
fixed  a  lever,  k,  to  the  outer  end  of  which  is  jointed  a  rod,  l,  which  may 
either  be  connected  to  the  buffers,  in  which  case  the  brake  will  be  self- 
acting,  or  this  rod  may  communicate  with  any  of  the  ordinary  kinds  of 
brake-actuating  hand-gear.  When  the  brake  apparatus  is  to  be  put  into 
action,  the  rod,  L,  is  drawn,  so  as,  by  means  of  the  lever  connections,  to 
raise  the  link,  n,  and  cause  the  rods,  f,  to  draw  in  the  pulleys,  c,  whilst 
the  toggle  action  of  the  rods,  f,  and  plates,  e,  causes  them  to  be  also 
depressed  against  the  rail.  By  these  means  the  onward  impetus  of  the 
carriage  will  be  made  to  act  against  the  rotative  impetus  of  the  running 
wheels,  which  will  cause  a  severe  resisting  friction  between  the  peri- 
pheries of  the  pulleys,  c,  the  wheel,  a,  and  the  rail ;  and  so  speedily  bring 
the  carriage  to  a  stand-still.  The  friction  pulleys,  o,  are  carried  loosely 
upon  their  shafts,  d,  and  a  provision  is  made  for  compensating  for  the  wear 
of  the  parts  at  the  centres  of  the  pulleys.  The  pulleys  run  upon  reversed 
conical  centre-pieces,  ic,  which  are  fitted  upon  the  shaft,  and  are  capable 
of  being  keyed  up  closer  together  as  the  eye  of  the  pulley  wears,  the 
eye  of  the  pulley  being,  of  course,  turned  out  conically  to  correspond. 


MECHANIC'S  LIBRARY. 


the  bearings  in  them  for  the  shafts,  d,  being  elongated,  to  allow  of  the 
motion  of  the  pulleys  to  or  from  the  running  wheel.     The  brake  pulleys 
No.  '-A.— Vol.  VII. 


Artillerist's  Manual,  6th  edition,  12mo.,  7s.  6d.,  cloth.    Major  Griffith. 
Chemistry,  Elementary  Treatise  on,  12mo.,  5s.,  cloth.    W.  Gregoiy. 
Chemistry,  Manual  of  Elementary,  illustrated,  crown  Svo.,  7s.  6d.,  cloth. 
Crystal  Palace  aud  Park,  Views  of;  Notices  by  Wyatt,  31s.  6d.,  cloth. 
Dyeing,  Manual  of,  crown  8vo.,  7s.  6d.,  cloth.    J.  Napier. 
Electric  Telegraph  Popularized,  12mo.,  2s.,  cloth  limp.    Dr.  Lardner. 
Elementary  Physics,  '•  Bonn's  Scientific  Library,"  12mo.,  5s. 
Facts  in  Science  and  Art,  Year  Book  of,  12mo.,  5s.,  cloth.    J.  Timbs. 
Mason's,  Bricklayer's,  and  Plasterer's  Assistant,  Is.  Gd.    Reinnel. 
Microscope,  Dr.  Schacht  on  the,  2d  edition,  6s.,  cloth.    F.  Umrey,  M.A. 
Naval  Gunnery,  Treatise  on,  4th  edition,  Svo.,  20s.,  cloth.    Douglas. 
Optics,  Unfrequented  Paths  in,  Part  I.,  8vo,  2s.  6d.,  cloth.    Gorham. 
Painting  in  Water  Colours,  Manual  of,  ISmo.,  Is.,  sewed. 
Peasant-Boy  Philosopher,  Story  of,  2d  editiou,  6s.,  cloth.    Mayhew. 
Philosophers  of  the  Time  of  George  III.,  Lives  of,  5s. 
Photographic  Pleasures,  crown  Svo.,  7s.  6d.,  cloth  gilt.    Rev.  C.  Bede. 
Science  and  Mechanism,  edited  by  C.  R.  Goodrich,  illustrated,  4to.,  25s. 
Screw  Propeller,  Treatise  on,  2d  edition.  4to.,  38s.,  cloth.    J.  Bourne. 
Steam-Ships,  Capability  of,  2d  edition,  10s.  6d.,  cloth.    C.  Atherton. 


EECENT    PATENTS. 

THISTLE  PAPER. 

Lord  BEitniEDALE,  London. — Patent  dated  July  8,  1854. 

Whilst    India  and    other  tropical    regions  have    been   traversed   in 
search  of  a  plant  to  be  used  in  place  of  rags  in  the  paper  manufacture, 

Lord       Berriedale       has 
■  turned      his      attention 
I  nearer    home,    and    has 
\  selected      the     common 
thistle  as  the  most  suit- 
plant  for  his  purpose, 
invention  relates  to 
pplication   and  use 
of  the  common  thistle,  or 
Carduus,  as  it  is  termed, 
accordingly  the  botanical 
classification  of  Linn  reus, 
in   the    manufacture    or 
production  of  pulpy  ma- 
terial from  which  paper 
is  to  be  made,  as  well  as 
in  the  manufacture  of  a 
fibrous  material  for  textile 
purposes.     All  the  varie- 
ties of  the  thistle  plant 
are    applicable    for    the 
purposes   of  this   inven- 
tion,   but   more  particu- 
larly the  large  Scottish 
thistle,      which      grows 
luxuriantly      in      many 
parts     of      the     British 
islands,  attaining  a  great  height  and  thickness  of  stem.     Such  thistles 
furnish,  in  each  plant,  a  large  amount  of  long  fibre  of  great  tenacity,  and 
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which,  when  duly  prepared,  is  most  excellently  suited  for  the  prepara- 
tion of  a  powerfully  cohering  paper  pulp,  as  well  as  for  use  in  textile 
manufactures. 

In  adapting  the  thistle  to  the  manufacture  of  paper  pulp,  the  plant  is 
Used  either  in  a  green  or  dried  state.  If  employed  in  its  natural  green 
condition,  it  is  cut  or  gathered,  and  at  once  heaten  or  broken  up  by  any 
suitable  mechanism,  such  as  is  used  in  the  primary  treatment  of  the 
flax  plant,  so  as  to  disintegrate  the  fibrous  or  ligneous  matter.  During 
this  breaking  treatment,  the  mucilaginous  and  aqueous  matter  present 
is  washed  clear  away,  either  by  pure  water,  or  by  an  acidulous  solution, 
or  by  any  other  economical  and  effective  cleansing  agent.  When  the 
thistle  stems  are  thus  fully  reduced  or  disintegrated,  the  resultant  fibrous 
mass  is  worked  up  or  macerated  in  the  usual  manner,  for  the  produc- 
tion of  a  pulp  suitable  for  the  use  of  the  paper-maker.  This  pulp 
may  be  used  in  the  manufacture  of  paper,  either  unmixed,  or  com- 
mingled with  other  materials  already  in  use  for  making  paper.  The 
routine  of  manufacture  into  paper  of  the  pulp,  is  similar  to  that  pur- 
sued with  the  ordinary  rag  pulp,  or  it  may  be  varied,  as  the  properties 
of  the  thistle  may  suggest.  The  thistle  fibre  being  strong,  the  paper 
made  from  it  is  of  great  tenacity,  the  fibres  cohering  well  together  in  the 
paper  machine,  and  being  worked  up  with  very  little  loss  from  washing 
away.  The  fibres  are  also  of  good  colour;  hence  piper  of  a  fair  colour 
may  be  made  from  them  without  bleaching,  and  if  bleaching  is  resorted 
to,  a  very  good  white  colour  is  obtained  at  a  slight  expense.  The  muci- 
laginous or  gummy  matter  dislodged  from  the  fibres  may  he  collected 
and  applied  in  the  manufacture  of  gum  or  glutinous  matter,  or  it  may 
be  otherwise  rendered  commercially  valuable,  so  as  still  further  to  eco- 
nomise the  thistle  manufacture.  In  applying  the  thistle  plant  to  the 
manufacture  of  textile  materials,  the  fibres  are  primarily  prepared  in  the 
manner  already  described,  and  then  subsequently  treated  according  to 
the  existing  textile  processes — such,  for  instance,  as  are  adopted  in  the 
(lax  manufacture,  the  thistle  fibre  being  closely  allied  to  the  fibre  from 
the  flax  plant,  as  regards  its  general  characteristics.  Being  strong  and 
of  good  staple,  the  thistle  fibre  is  particularly  well  suited  for  the  spin- 
ning and  weaving  processes. 


SAFETY  CRANES. 

A.  Law,  Glasgow. — Patent  dated  July  27 ,  1854. 

Loss  of  life  has  frequently  been  occasioned  by  the  filling  of  the  jib  of 
a  class  of  crane,  of  which  the  jib  hoist  is  driven  in  connection  with  the 
main  hoist.  When  it  is  necessary  to  work  the  main  hoist  independently 
of  the  jib  hoist,  the  two  require  to  be  disconnected,  and  it  is  when  this 
disconnection  is  being  effected,  at  a  time,  perhaps,  when  a  heavy  weight 
is  being  lilted  by  the  crane,  that  accidents  occur.  Mr.  Law's  invention 
relates  to  various  modifications  of  safety  contrivances,  to  be  applied  to 
the  description  of  cranes  alluded  to. 

In  one  modification  of  this  class  of  crane,  the  spindles  of  the  two  hoist- 
ing barrels  carry  spur-wheels,  and  one  drives  the  other  by  means  of  an 
intermediate  pinion.  This  intermediate  pinion  is  carried  on  a  stud  pin 
in  the  crane  framing,  and  ordinary  cranes  are  so  arranged,  that  when  it 
is  necessary  to  work  the  main  hoist  independently  of  the  jib  hoist,  the 
pinion  is  shifted  on  its  stud  out  of  gear  with  the  spur-wheels  of  the  two 
barrels,  whilst  the  jib  is  prevented  from  falling  by  a  pall  or  detent, 
which  is  turned  over  by  hand,  and  made  to  take  into  the  teeth  of  the 
spur-wheel  on  the  hoisting  barrel  spindle.  This  arrangement  has  the 
defect  of  requiring  two  separate  operations  for  disconnecting  the  barrels 
of  the  two  hoist  movements,  and  securing  that  of  the  jib  hoist;  and  acci- 
dents frequently  occur  on  account  of  neglect  or  carelessness  in  adjusting 
the  pall.  The  object  of  the  present  invention  is  to  render  it  impossible 
to  set  the  jib  hoist  free  at  any  time,  by  arranging  the  details  so  that  the 
action  of  drawing  the  intermediate  pinion  out  of  gear  with  the  spur-wheel 
of  the  main  hoisting  barrel  shall  prevent  the  rotation  of  the  jib  hoisting 
barrel.  One  mode  of  effecting  this,  is  by  malting  the  spur-wheel  of  the 
jib  hoisting  barrel  of  such  a  breadth  on  the  face  of  the  teeth,  that  the 
intermediate  pinion  will  still  he  in  gear  with  it,  although  it  is  entirely 
out  of  gear  with  the  spur-wheel  of  the  main  hoisting  spindle.  Then,  to 
prevent  the  pinion  from  turning  whilst  out  of  gear  with  the  driving 
spur-wheel,  its  boss  is  formed  with  a  groove  or  grooves  to  enter  upon  a 
feather  or  feathers  formed  upon  its  carrying  stud,  or  the  stud  may  be 
made  to  carry  a  fixed  disc  with  pins,  which  enter  holes  in  the  pinion  on 
its  being  shifted  out  of  gear  with  the  driving  spur-wheel;  or,  instead  of 
either  of  these  plans,  any  suitable  clutch  arrangement  may  be  adopted. 
According  to  another  modification  of  the  invention,  the  spur-wheel  of  the 
jib  hoisting  barrel  may  be  made  to  shift  longitudinally  upon  its  spindle, 
by  means  of  a  groove  and  feather,  and  being  suitably  connected  with  the 
pinion,  it  will  always  be  in  gear  with  it,  whilst  a  clutch  arrangement, 


similar  to  any  of  those  already  described,  may  be  applied  to  either  spur- 
wlieel  or  pinion,  or  to  both.  In  case  the  clutch  arrangement  is  applied 
to  the  spur-wheel  alone,  the  pinion  need  not  be  made  to  shift.  Accord- 
ing to  a  further  modification,  the  intermediate  pinion  may  be  contrived 
so  as  to  throw  a  pall,  or  a  mechanical  equivalent,  into  gear  with  the 
spur-wheel  of  the  jib  hoisting  barrel,  on  being  shifted  out  of  gear  with 
the  spur-wheel  of  the  main  hoist.  In  the  arrangement  of  crane,  in 
which  a  spur-wheel  on  the  spindle  of  the  jib  hoist  barrel  gears  directly 
with  a  spur-wheel  upon  the  spindle  of  the  main  hoist  barrel,  without  the 
intervention  of  an  intermediate  pinion,  the  present  invention  is  carried  out 
by  making  the  spur-wheel  on  the  spindle  of  the  jib  hoist  barrel  with  any 
kind  of  clutch  arrangement,  in  such  a  manner  that,  when  this  spur-wheel 
is  shifted  on  its  spindle,  upon  which  it  is  fitted  with  a  groove  and  feather, 
out  of  gear  with  the  spur-wheel  which  drives  it,  the  action  will  bring  it 
into  a  position  wherein  it  is  prevented  from  turning  by  a  fixed  clutch; 
or,  instead  of  this  plan,  the  spur-wheel  may  be  carried  loosely  on  the 
spindle  of  the  jib  hoist  barrel,  being  always  in  gear  with  the  driving 
spur-wheel,  whilst  it  is  made  to  turn  the  spindle  of  the  jib  hoist  barrel 
by  means  of  a  clutch  fitted  on  the  spindle  with  a  feather,  this  clutch 
being  arranged  to  enter  a  fixed  holding  box  when  it  is  shifted  away  from 
the  spur-wheel,  so  that  the  spindle  cannot  turn  unless  in  connection  with 
the  spur-wheel. 

Our  engraving  represents  a  plan  of  the  gearing  of  a  crane,  in  which 
an  intermediate  pinion  is  used  for  driving  the  jib  hoist  barrel.  In 
this  crane,  the  frame,  a,  is  of  the  usual  construction,  as  are  also  the 
jib  and  the  stays.  The  general  details  of  the  gearing  are  also  the 
same  as  in  ordinary  cranes.  The  main  hoisting  chain  is  wound  upon 
the  barrel,  e,  the  spindle  of  which  has  fixed  upon  it  a  large  spur-wheel, 
f,  in  gear  with  a  pinion  on  a  cross  shaft,  6,  below.  This  shaft,  g,  also 
carries  a  spur-wheel,  h,  arranged  to  be  driven  by  the  pinion  on  the  winch 
handle  shaft,  i.  This  shaft,  i,  is  placed  in  such  a  position  as  to  bring  its 
pinion  into  gear  either  with  the  spur-wheel,  h,  or  with  the  spur-wheel, 
F,  accordingly  as  it  is  shifted  out  or  in,  thereby  varying  the  power  ap- 
plied.    The  chain  for  hoisting  the  jib  is  wound  upon  the  barrel,  K,  on 


the  spindle  of  which  is  fixed  the  spur-wheel,  L.  This  spur-wheel,  L,  is 
in  gear  with  a  pinion,  m,  carried  upon  a  stud  pin,  or  upon  the  overhang- 
ing end,  n,  of  one  of  the  rods  by  which  the  frame  is  tied  together,  which 
rod  projects  to  form  a  carrier  for  this  pinion.  This  pinion,  m,  is  arranged 
so  as  to  gear  with  the  spur-wheel,  f,  on  the  spindle  of  the  main  hoist 
barrel,  e,  and  when  in  gear,  the  jib  hoist  barrel,  k,  is  driven  by  means 
of  this  connection,  the  two  barrels  being  turned  simultaneously.  In 
ordinary  cranes  of  this  class,  the  spur-wheels,  F  and  l,  are  of  the  same 
width  on  the  face ;  and  when  it  is  wished  to  work  the  main  hoist  only, 
the  pinion,  m,  is  shifted  to  the  end  of  its  stud  pin,  so  as  to  be  out  of  gear 
with  both  wheels.  When  in  this  position,  the  wheel,  L,  is  ordinarily 
prevented  from  turning  by  means  of  a  pall  or  detent,  o,  carried  on  a  stud 
pin,  p,  upon  the  side  frame  casting,  Q.  This  arrangement,  however,  as 
already  mentioned,  is  a  very  poor  and  inefficient  preventive  against 
accidents,  and,  according  to  one  modification  of  the  present  invention, 
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the  requisite  security  is  obtained  by  increasing  the  width  of  the  spur- 
wheel,  l,  so  that  the  pinion,  m,  may  always  be  in  gear  with  it,  notwith- 
standing that  this  pinion  may  be  shifted  out  of  gear  with  the  spur-wheel, 
F.  Then,  to  prevent  the  wheels,  L  and  m,  from  turning  when  the  latter 
is  out  of  gear  with  the  wheel,  f,  the  outer  end  of  the  stud  pin,  s,  is 
formed  with  a  feather  or  feathers,  K,  and  the  eye  of  the  pinion,  M,  is 
formed  with  a  groove  or  grooves  to  correspond,  so  that  this  pinion  can- 
not tnrn  when  it  is  entered  upon  the  feathered  portion  of  the  stud  pin, 
and  it  consequently  keeps  the  spur-wheel,  l,  from  turning,  or  allowing 
the  jib  to  draw  the  chain  off  the  barrel  and  fall.  When  it  is  wished  to 
put  the  spur-wheel,  l,  into  working  gear,  the  pinion,  m,  is  shifted  inwards 
upon  its  stud  pin,  N,  so  as  to  enter  into  gear  with  the  spur-wheel,  f, 
and,  at  the  same  time,  become  free  to  turn  on  its  stud  pin,  from  being 
clear  of  the  retaining  feathers  on  the  outer  end  of  the  stud  pin.  The 
boss  of  the  pinion,  H,  is  elongated  as  at  s,  and  is  formed  with  grooves, 
in  which  the  hooked  end  of  a  small  weighted  lever,  t,  carried  on  a 
stud  pin,  is  made  to  lie,  to  keep  the  pinion  from  shifting  otherwise  than 
by  hand. 

We  understand  that  Mr.  Law's  invention  is  being  worked  out  by 
Messrs.  Wm.  Forrest  &  Co.  of  Glasgow. 


FUEL  GASES  FOR  THE  MANUFACTURE  OF  CARBONATES 
OF  SODA. 

J.  H.  Johxsox,  London  and  Glasgow. — Patent  dated  July  8,  1854. 

This  invention,  which  is  being  worked  out  by  Messrs.  Deacon  &  Co., 
of  the  Woodend  Alkali  Works,  Widnes  Dock,  near  Warrington,  relates, 
in  the  first  place,  to  the  application  of  fuel  gases,  or  the  active  constitu- 
ents of  the  gaseous  matters  arising  from  the  combustion  of  fuel,  for  the 
prevention  of  much  of  the  wasteful  volatilization  of  ammonia,  ordinarily 
arising  during  the  manufacture  of  carbonate  of  soda,  according  to  Messrs. 
Dyar  and  Hemming's  patent  process.  This  loss  or  dissipation  of  ammo- 
nia, which  it  is  the  intention  of  the  present  invention  to  counteract, 
occurs  in  most,  if  not  in  all,  of  the  existing  modes  of  producing  carbonates 
of  soda  on  similar  principles.  The  invention  further  relates  to  the 
application  of  well-known  means  to  the  purpose  of  saving  most,  or  all,  of 
the  ammonia  which  is  volatilized  during  the  modes  of  manufacturing 
carbonates  of  soda  before  referred  to,  or  during  the  process  hereinafter 
described. 

The  principle  on  which  the  first  portion  of  the  invention  is  based,  is 
the  circumstance  that  ammonia  is  but  slightly  volatile  in  an  atmosphere 
of  pure  moist  carbonic  acid  gas,  at  the  ordinary  atmospheric  pressure 
and  temperature.  Hence,  a  current  of  such  carbonic  acid  gas  may  be 
passed  through  a  solution  containing  both  ammonia  and  common  salt,  in 
equivalent  proportions,  with  a  comparatively  small  loss  of  ammonia  from 
such  solution  by  volatilization.  Two  modes,  or  general  systems,  are 
employed  for  the  obtainment  of  such  an  atmosphere  of  carbonic  acid  gas 
from  the  "  fuel-gasss."  The  first  of  these  modes  involves  the  purifica- 
tion of  carbonic  acid  gas  from  contamination  with  the  raw  fuel  gases,  so 
as  to  obtain  the  carbonic  acid  gas  in  a  state  as  pure  as  possible.  This 
purification  is  effected  in  two  ways.  One  is  the  forming  of  highly  car- 
bonated compounds  of  soda  and  potash,  by  the  application  of  fuel  gases 
under  pressure  to  such  bodies,  or  to  their  lower  carbonates,  or  to  solutions 
of  any  of  them  :  and  their  decomposing  such  highly  carbonated  compounds, 
or  their  solutions,  by  the  agency  of  heat,  when  carbonic  acid  gas,  in  a 
nearly  pure  condition,  but  mixed  with  more  or  less  steam,  is  driven  off, 
the  steam  being  condensed  and  separated  as  water  when  the  gases  are 
cooled,  leaving  them  saturated  with  mois'.ure,  but  not  carrying  water 
mechanically.  Or,  according  to  the  other  way,  advantage  is  taken  of 
the  property  possessed  by  water,  of  absorbing  carbonic  acid  gas  in 
greater  amount,  or  proportion,  than  oxygen  or  nitrogen,  in  applying  fuel 
gases  to  water  under  pressure,  and  afterwards  evolving  carbonic  acid 
gas  from  the  water  by  any  of  the  well-known  practical  means,  or  by 
those  herein  described.  The  comparatively  pure  carbonic  acid  gas  thus 
obtained  may  be  still  further  purified,  by  being  again  absorbed  by,  and 
evolved  from,  water.  It  is  already  known  that  such  highly  carbonated 
compounds  of  soda  and  potash,  and  their  solutions,  have  heretofore  been 
formed  by  the  direct  application  of  fuel  gases;  but  this  invention  dis- 
tinctively consists  in  the  application  of  fuel  gases  under  pressure,  to 
form  these  compounds,  in  order  to  prepare  carbonic  acid  gas  therefrom, 
for  the  purposes  of  the  decomposition  of  salts  of  soda,  in  the  presence,  or 
by  the  reaction,  of  ammoniacal  compounds.  It  is  preferred  to  employ 
solutions  of  carbonate  of  potash  or  carbonate  of  soda;  and  the  passing 
such  solutions,  and  the  fuel  gases  under  pressure,  in  contrary  directions, 
through  towers,  filled  with  small  pieces  of  coke  or  stone,  such  towers 
being  constructed  of  wrought-iron,  or  otherwise  strong  enough  to  resist 
the  pressure  involved,  and  provided  with  the  necessary  valvular  passages 


for  the  entrance  and  exit  of  the  gases  and  solutions.  Closed  vessels, 
fitted  up  with  internal  agitators,  or  with  alternated  shelves,  to  procure  a 
long  traverse  for  the  gases,  and  to  present  an  enlarged  absorbing  surface 
of  the  solutions,  may  be  employed.  If  the  highly  carbonated  compounds 
are  formed  in  a  solid  state,  from  ftiel  gases  under  pressure,  they  are  pro- 
duced, as  is  usual,  from  the  damp  or  crystalline  bodies,  proper  means 
being  adopted  for  enabling  the  carbonating'  chambers,  or  vessels,  to  resist 
the  pressure. 

The  peculiar  advantage  derived  from  the  application  of  fuel  gases, 
under  pressure,  to  form  these  compounds,  consists  in  the  ascertained 
fact,  that  the  process  is  by  this  means  greatly  accelerated.  As  these 
compounds  are  not  perceptibly  volatile,  the  same  precautions,  described 
as  necessary  to  be  observed  when  fuel  gases  are  applied  to  ammonia  in 
solution,  are  not  nearly  so  essential;  but  it  is  preferred  to  adhere  as 
closely  to  these  precautionary  measures  as  is  possible ;  and  it  must  be 
borne  in  mind,  that,  other  relations  remaining  the  same,  the  greater  the 
pressure  is,  the  quicker  will  be  the  action  of  the  process.  The  highly 
carbonated  alkalies  so  obtained,  in  either  the  soluble  or  solid  condition, 
are  heated  in  the  usual  manner,  and  the  comparatively  pure  carbonic 
acid  gas,  obtained  according  to  any  part  of  this  invention,  after  being 
cooled,  is  collected  and  employed  in  the  manufacture  of  carbonates  of 
soda,  according  to  the  principle  developed  in  the  specification  of  Messrs. 
Dyar  and  Hemming's  patent,  already  referred  to,  or  according  to  processes 
of  an  analogous  class;  or,  as  is  preferred,  such  carbonic  acid  gas  is 
employed  in  the  said  processes,  under  a  pressure  equal  to  two  or  three 
atmospheres. 

When  nearly  pure  carbonic  acid  gas  is  obtained  from  fuel  gases  by 
reason  of  the  property  possessed  by  water,  the  apparatus  and  general 
precautions,  as  already  described,  are  employed  ;  but  in  this  case,  it  is 
more  essentially  necessary  to  maintain  great  pressures  and  low  tempera- 
tures, as  the  greater  the  pressure,  the  more  satisfactory  is  the  result ; 
and  it  is  not  intended  at  any  time  to  employ  a  less  pressure  than  is  re- 
quired, so  to  compress  the  fuel  gases,  as  to  obtain  as  much  carbonic  acid 
gas,  within  the  measurement  of  one  cubic  foot  of  such  compressed  matter, 
as  is  contained  within  the  measurement  of  two  cubic  feet  of  pure  car- 
bonic acid  gas,  at  the  ordinary  pressure  and  temperature  of  the  atmo- 
sphere. If,  for  example,  we  take  the  gases  arising  from  the  combustion 
of  coke,  and  from  the  limestone  of  a  coke  lime-kiln,  as  in  the  manner 
frequently  pursued  by  manufacturers  of  soda-ash  in  their  "  carbonating 
process,"  the  lime  being  afterwards  serviceable  in  the  process ;  and  the 
carbonic  acid  gas  evolved  by  the  limestone  is  also  useful  in  adding  to 
the  richness  of  the  fuel  gases.  And  suppose  that  in  such  gaseous  matter 
there  is  one-fourth  of  carbonic  acid  gas,  so  that,  at  the  ordinary  atmo- 
spheric pressure  and  temperature,  eight  cubic  feet  of  fuel  gases  contain 
two  cubic  feet  of  pure  carbonic  acid  gas,  at  such  pressure  and  tempera- 
ture ;  it  is  preferred  to  compress  sucli  fuel  gases  to  such  an  extent,  as 
will  at  least  reduce  them  to  one-eighth  of  their  original  bulk,  thus  com- 
pressing the  eight  cubic  feet  within  the  limits  of  one  cubic  foot;  and  as 
the  original  eight  cubic  feet  contained  two  cubic  feet  of  carbonic  acid 
gas,  at  the  ordinary  atmospheric  pressure  and  temperature,  the  cubic 
foot  of  gases  so  compressed  must  necessarily  contain  the  two  cubic  feet 
of  carbonic  acid  gas,  compressed  within  the  limits  of  one  cubb  foot. 

For  the  sake  of  convenience,  a  cubic  foot,  or  other  unit  volume  of  gas, 
will  be  called  one  atmosphere,  as  being  about  equivalent  to  one  atmo- 
sphere of  carbonic  acid  gas,  whether  such  cubic  foot,  or  other  unit  volume, 
consists  of  pure  carbonic  acid  gas,  at  the  ordinary  atmospheric  pressure 
and  temperature,  or  whether  it  consists  of  fuel  gas  so  compressed — and 
of  the  same  temperature — as  to  contain  within  the  limits  of  one  cubic 
foot,  or  unit  volume,  of  such  compressed  gases,  as  much  carbonic  acid 
gas  as  is  contained  within  the  limits  of  one  cubic  foot,  or  other  unit 
volume,  of  pure  carbonic  acid  gas,  at  the  ordinary  atmospheric  pressure 
and  temperature.  And  also  when  two  cubic  feet,  or  unit  volumes,  of 
such  pure  carbonic  acid  gas,  or  their  equivalents,  as  stated,  are  com- 
pressed within  the  limits  of  a  single  cubic  foot,  it  will  be  termed  two 
atmospheres  of  carbonic  acid  gas;  and  so  on  for  any  higher  amount. 
Hence,  in  the  example  taken  of  eight  cubic  feet  of  fuel  gases,  containing, 
at  the  ordinary  atmospheric  pressure  and  temperature,  two  cubic  feet  of 
carbonic  acid  gas,  this  measure  will  represent  one-fourth  of  an  atmosphere 
of  carbonic  acid  gas,  for  the  reason  that  the  gas  is  expanded,  or  diffused, 
into  a  space  equal  to  four  times  its  normal  bulk ;  and  thus  is  obtained 
about  an  equivalent  to  pure  carbonic  acid  gas,  under  the  pressure  of  one- 
fourth  of  an  atmosphere.  And  when  such  fuel  gases  are  compressed,  as 
before  instanced,  into  one-eighth  of  their  volume,  this  measure  is  called 
two  atmospheres  of  carbonic  acid,  and  about  equivalent  to  pure  carbonic 
acid  gas,  under  a  pressure  of  two  atmospheres. 

The  water  and  the  fuel  gases  being  brought  together  under  pressure, 
as  before  described,  the  water  absorbs  principally  carbonic  acid  gas,  a 
portion  of  which  is  evolved  from  the  water  in  nearly  a  pure  condition  by 


276 


THE  PRACTICAL  MECHANIC'S  JOURNAL. 


effervescence,  when  the  water  is  withdrawn,  provided  the  pressure  has 
been  great  enough  to  produce  at  least  about  two  atmospheres  of  carbonic 
acid.  Heat  and  mechanical  agitation  may  be  applied,  if  convenient,  to 
effect  the  withdrawal  of  more,  or  the  whole  of  the  gas;  and  the  heated 
water  and  solutions  may  be  conveniently  cooled  before  being  again  used, 
bypassing  them  down  or  through  towers,  as  mentioned,  a  current  of  air 
being  made  to  pass  through  such  towers,  in  a  direction  opposite  to  that 
of  the  matters  being  cooled,  so  as  to  cool  them  by  evaporation.  It  is 
found  to  be  advantageous  to  add  a  small  quantity  of  an  alkaline  carbonate 
to  water  so  employed,  to  neutralise  the  corrosive  action  of  the  carbonic 
acid  upon  the  metallic  parts  of  the  apparatus.  The  carbonic  acid  gas 
procured  in  this  manner  is  collected  and  applied,  as  already  described. 
These  two  modes  of  obtaining  nearly  pure  carbonic  acid  gas  from  fuel 
gases  have  been  described,  because  they  undoubtedly  involve  distinct 
principles  of  action  ;  but  they  may  be  combined  to  work  together,  and  a 
solution  of  an  alkali  may  thereby  have  the  alkali  carbonated  to  the 
highest  point,  and  the  water  of  the  solution  may,  at  the  same  time,  be 
highly  impregnated  with  carbonic  acid;  and,  other  relations  remaining 
the  same,  on  heating  such  solutions,  the  greatest  obtainable  quantity  of 
nearly  pure  carbonic  acid  gas  may  be  produced  from  a  given  quantity  of 
liquid.  Doth  modes  give  good  results,  but  it  is  believed  that  the  process 
with  water  only  is  of  the  greater  practical  value,  inasmuch  as  it  does  not 
involve  the  use  of  valuable  solutions,  nor  necessarily  the  heating  and 
cooling  of  large  quantities  of  liquids. 

In  using  fuel  gases  for  carrying  out  any  part  of  this  invention,  from 
whatever  source  such  fuel  gases  may  be  derived,  they  must  necessarily 
be  cooled,  moistened,  and  freed  from  the  presence  of  sulphurous  acid  gas, 
and  from  sulphuretted  hydrogen.  The  heat  of  combustion  may  be 
economically  applied,  by  using  it  for  heating  boilers  or  pans,  or  other 
vessels  containing  water  or  other  solid  or  liquid  bodies;  but  care  must  be 
taken,  first,  to  make  as  much  carbonic  acid  gas  as  is  possible;  secondly, 
to  avoid  the  production  of  smoke  ;  and,  lastly,  to  prevent  the  leakage  of 
air  into  the  flues,  as  well  as  avoiding  all  other  causes  leading  to  deterio- 
ration or  attenuation.  Effective  refrigeratory  means  must  obviously  be 
used,  and  it  is  desirable  to  have  a  tower  filled  with  pieces  of  limestone, 
kept  constantly  moist  with  water,  as,  in  passing  through  such  a  permeable 
medium,  the  fuel  gases  are  moistened  and  purified  from  sulphurous  acid 
and  other  contaminating  gases. 

Where  gases  and  liquids  are  used  under  pressure,  it  is  preferred  to 
employ  these  matters  as  they  escape,  in  furnishing  auxiliary  sources  of 
power,  the  compressed  air  being  employed  expansively,  in  suitable  motive 
power  engines.  Similarly,  the  liquids  are  to  be  used  in  hydraulic 
engines;  and  the  power  thus  actually  used  is  little  more  than  is  due  to 
the  friction  of  the  working  parts.  Any  of  the  well-known  means  may 
be  employed  in  compressing  the  gases,  but  a  set  of  pumps,  working  in 
concert,  is  preferred,  the  gases  being  received  into  the  first  pump  of  the 
series,  and  thence  forced  into  the  second ;  and  so  on  throughout  the  series, 
the  capacities  of  the  pump  cylinders  being  in  inverse  ratios  to  the  pres- 
sures. For  example,  in  compressing  gaseous  matter  to  twenty-seven 
atmospheres,  three  pumps  are  employed,  their  capacities  being  as  27,  9, 
and  3 ;  the  gases  being  first  taken  into  the  pump,  '11,  and  finally  expelled 
from  the  pump,  3.  These  compressing  pumps  are  placed  in  a  cold  water 
bath,  which  also  contains  the  auxiliary  compressed  air  and  hydraulic 
cylinders;  so  that  the  heat  given  out  to  the  water  from  the  compressing 
pump  cylinders  is  necessarily  absorbed  by  the  same  gases  on  their 
expansion.  Advantage  is  taken  of  the  cooling  power  of  the  gaseous 
expansion  to  cool  the  gases  used  under  pressure,  in  the  process  of  decom- 
posing the  soda  salt,  passing  the  gases  through  a  lightly  loaded  valve, 
so  that  the  gases  in  the  decomposing  chamber,  or  vessel,  are  under 
slightly  less  pressure  than  in  the  pumps,  and  the  heat  arising  from  the 
chemical  combination  is  thus  absorbed. 

It  is  to  be  understood  that  the  carbonic  acid  gas,  purified  from  fuel 
gases,  as  described,  is  intended  to  be  employed  in  the  place  of  the  car- 
bonic acid  employed  by  Dyar  and  Hemming,  and  others,  for  all  purposes 
to  which  carbonic  acid  gas  is  applicable;  and  as  the  process  described 
by  Dyar  and  Hemming,  and  others,  whereby  a  salt  of  soda,  generally 
common  salt,  is  decomposed  by,  or  in  the  presence  of,  ammoniacal 
carbonates,  for  the  production  of  carbonates  of  soda,  admits  of  many 
variations  as  to  the  time  or  mode  of  applying  carbonic  acid  gas,  par- 
ticularly as  to  whether  the  ammoniacal  carbonates  are  partly  or 
wholly  formed  first,  and  then  added  to  the  soda  salt;  or  whether  they 
are  formed  in  the  solution  of,  or  upon,  the  soda  salt — the  routine  de- 
scribed will  be  preferred.  The  essential  point  aimed  at,  as  is  well  known, 
consists  in  the  using  the  ammonia  over  and  over  again,  with  the  least 
possible  loss;  and  the  solutions  obtained  from  the  precipitates  of  the 
carbonates  of  soda,  and  the  solutions  arising  from  the  ordinary  arrange- 
ments for  catching  or  condensing  the  volatilized  ammonia,  or  from  the 
means  after  described,  are  the  principal  vehicles,  or  means,    whereby  the 


circulation  of  the  ammonia  is  effected.  These  solutions  contain  sal- 
ammoniac,  the  excess  of  ammoniacal  carbonates,  or  of  the  soda  salt  unde- 
composed,  accordingly  as  either  of  these  matters  has  been  originally  in 
excess;  and  an  alkaline  carbonate,  most  probably  sesquicarbonate  or 
bicarbonate  of  soda,  or  a  mixture  of  both.  The  sal-ammoniac,  or  the 
common  salt,  may  be  separated  and  removed,  as  is  well  understood;  but, 
generally  speaking,  it  is  not  worth  while  to  do  this,  the  solutions  being 
at  once  heated  in  closed  stills,  until  they  become  nearly  neutral,  collect- 
ing the  carbonic  acid  gas  and  carbonate  of  ammonia  distilled  over.  An 
excess  of  slaked  caustic  lime  is  then  added  to  the  solution,  and  to  insure 
success  in  the  process,  the  drying  of  the  ammoniacal  compounds  must  be 
avoided,  water  being  added  for  this  purpose,  if  required,  as  a  portion  of 
the  ammonia  is  apparently  decomposed  or  lost,  for  all  practical  purposes, 
when  evolved  from  dry  mixtures  of  ammoniacal  salts,  and  caustic  or 
carbonated  earths,  or  alkalies,  heated  on  the  great  scale.  The  whole  of 
the  products  of  distillation  are  conducted  together,  through  suitable  re- 
frigerating and  condensing  apparatus  ;  and  during  their  passage  through 
this  apparatus,  and,  by  preference,  before  the  ammoniacal  gas,  and  other 
matters,  are  much  cooled,  there  is  added  to  them  pure,  or  nearly  pure, 
carbonic  acid  gas,  at  the  ordinary  atmospheric  pressure  and  temperature, 
obtained  by  the  process  of  Dyar  and  Hemming,  and  others,  or  by  the 
process  described  in  the  present  article.  And  the  quantity  of  vapours, 
gases,  and  water,  are  so  proportioned  as  to  give,  after  distillation  and 
condensation,  a  liquid  containing  ammonia,  and  as  much  carbonic  acid 
as  it  can  bear,  without  producing  a  precipitate  of  any  carbonate  of  soda, 
when  common  salt  is  dissolved  in  it  to  saturation,  in  closed  vessels ;  as 
well  as  to  have  the  ammonia  present  in  such  liquid  in  such  quantity, 
that  when  saturated  with  common  salt,  the  ammonia  and  the  common 
salt  may  be  in  about  equivalent  proportions,  the  ammonia  being,  by 
preference,  somewhat  in  excess.  By  thus  dissolving  common  salt,  any 
earthy  or  metallic  precipitates  therefrom  may  be  separated  by  filtration 
or  subsidence ;  and  the  heat  of  the  combination  of  so  much  of  the  car- 
bonic acid  as  is  contained  therein,  as  well  as  that  arising  from  the  union 
of  the  ammonia  with  water,  is  absorbed  during  the  refrigerating  and  dis- 
tilling process,  and  by  the  act  of  solution,  and  less  heat  is  evolved  during 
the  subsequent  processes.  To  such  solution,  contained  in  what  is  called 
a  "  decomposing  vessel,"  there  is  added  carbonic  acid  gas,  purified  from 
fuel  gases  in  the  manner  already  described;  or  fuel  gases,  as  will  be  de- 
scribed, are  applied  under  the  respective  pressures  stated,  the  application 
of  such  gases  being  continued  until  the  solution  refuses  to  absorb  more. 
The  solution  and  precipitate  are  then  withdrawn  and  separated,  and  the 
precipitate  is  washed  or  purified  from  ammoniacal  salts,  adding  all  the 
solutions  together,  but  using  the  wash  liquids  over  again,  until  saturated, 
or  nearly  so,  with  sal-ammoniac.  The  precipitate  is  then  dried,  or  heated, 
in  suitable  kilns,  furnaces,  or  retorts.  Exposure  to  the  atmosphere  is 
avoided  as  much  as  possible  throughout  the  whole  process,  as  regards 
both  the  solutions  and  the  precipitates,  until  the  latter  have  been  well 
freed  from  ammoniacal  salts. 

If  the  soda  carbonates  required  are  either  the  sesquicarbonate  or  bi- 
carbonate, or  a  mixture  of  both,  and  the  precipitate  does  not  contain 
sufficient  carbonic  acid,  this  last  may  be  added  by  the  means  first  men- 
tioned for  obtaining  highly  carbonated  compounds  of  potash  and  soda;  or 
other  of  the  well-known  means  of  forming  sesquicarbonates  or  bicarbo- 
nates,  by  carbonic  acid  gas,  or  the  fuel  gases,  may  be  used.  The  solu- 
tions are  then  distilled,  as  already  described,  and  during  such  distillation 
the  ammonia  necessary  to  supply  the  gradual  loss  is  added  in  any  con- 
venient manner. 

Fuel  gases  moistened,  cooled,  and  freed  from  sulphurous  acid,  as 
already  referred  to,  are  also  employed,  instead  of  the  pure,  or  nearly 
pure,  carbonic  acid  gas,  in  the  vessel  in  which  the  soda  salt  is  decom- 
posed. This  is  effected  by  passing  through  the  decomposing  vessel  a 
current  of  the  fuel  gases,  compressed  sufficiently  to  form  two  atmospheres 
of  carbonic  acid  gas,  taking  care  to  maintain  the  proportion  of  carbonic 
acid  gas  in  the  gases  passing  away  from  the  decomposing  vessels — which 
gases  may  be  employed  as  auxiliary  sources  of  power — at  not  materially 
less  than  one  atmosphere  of  carbonic  acid  gas,  otherwise  ammonia  will 
be  volatilized,  in  proportion  to  the  tenuity  of  the  atmosphere  of  carbonic 
acid.  The  proportion  of  the  compressed  fuel  gases  to  the  quantity  and 
surface  of  the  solution,  or  the  proportion  to  the  absorption  of  carbonic 
acid,  is  so  proportioned,  from  time  to  time,  either  by  passing  more  or  less 
compressed  fuel  gases,  or  by  injecting  more  or  less  of  the  solution,  as  to 
maintain  the  proportion  of  carbonic  acid  gas  in  the  compressed  fuel  gases 
passing  out  at  nearly  one  atmosphere  of  carbonic  acid  gas. 

Fuel  gases  have  already  been  used  under  very  moderate  pressures 
only,  and  hence  with  a  great  amount  of  volatilization  of  ammonia  in  the 
attenuated  atmosphere  of  carbonic  acid  gas.  But  the  essential  feature 
of  this  portion  of  the  present  improvement  consists  in  maintaining,  at 
ordinary  temperatures,  such  a  pressure  as  shall  insure  at  least  as  much 
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carbonic  acid  gas,  in  a  given  volume  of  the  superincumbent  gases,  as  is 
contained  in  the  same  volume  of  pure  carbonic  acid  gas  at  ordinary 
atmospheric  pressure  and  temperature.  But  this  mode  of  applying  fuel 
gases  is  not  considered  so  safe  and  certain  of  preventing  practically  the 
volatilization  of  ammonia,  as  the  mode  previously  described  for  obtaining 
pure,  or  comparatively  pure,  carbonic  acid  gas  from  fuel  gases,  and 
employing  the  carbonic  acid  gas  thus  obtained  in  the  manner  described. 
The  last  part  of  the  present  invention  relates  to  the  use  of  permeable 
columns,  or  towers,  as  used  by  alkali-makers,  as  "  condensers"  for 
muriatic  acid,  for  the  purpose  of  condensing  or  absorbing  the  ammonia 
which  may  be  volatilized  in  the  process  of  decomposing  salts,  of  soda, 
generally  common  salt,  in  the  presence,  or  by  the  reaction,  of  ammoniacal 
compounds,  as  described  in  Dyar  and  Hemming's  specification,  as  well 
as  by  other  parties.  Before  the  final  escape  of  any  of  the  gases  used  in 
the  process,  and,  by  preference,  after  they  have  been  employed  as 
auxiliary  sources  of  power,  and  have  expanded  to  atmospheric  pressure, 
they  are  passed  through  one  or  more  such  "  condensers,"  moistened  with 
water,  or  with  muriatic  or  sulphuric  acid,  the  last  of  a  series  of  such 
"  condensers"  being  preferred  to  be  moistened  with  an  acid,  whether  the 
others  of  the  series  are  so  moistened  or  not.  The  solutions  obtained 
from  these  condensers  are  distilled,  to  furnish  ammonia ;  and  in  order  to 
avoid  the  loss  of  ammonia,  all  solutions  and  precipitates  containing 
ammonia,  or  any  compound  thereof,  when  not  exposed  to  pressure,  are 
kept  in  closed  vessels,  the  upper  portions  of  which  are  connected  with 
the  permeable  towers,  a  suitable  draught  being  maintained  in  the  towers. 
Hence,  the  draught  of  these  "condensers"  will  tend  to  draw  air  in  at 
any  crevice  which  may  accidentally  exist  in  the  closed  vessels,  and  will 
aid  in  preventing  the  escape  of  any  ammonia  thereat.  No  aeriform 
matter,  which  has  been  in  contact  with  any  solution,  or  body,  giving  off 
ammonia  or  its  compounds,  is  allowed  finally  to  escape,  without  being 
passed  through  such  permeable  towers,  or  "  condensers.''  The  employ- 
ment of  these  towers  has  before  been  proposed  for  the  previous  prepara- 
tion of  carbonates  of  ammonia  for  the  decomposition  of  soda  salts,  as 
already  referred  to ;  and  the  novelty  of  this  portion  of  the  present  inven- 
tion consists  in  the  application  of  such  means  of  condensation  or  absorp- 
tion to  the  gases  evolved  from  such  decomposition,  or  from  its  results. 


REVIEWS  OF  NEW  BOOKS. 


The  Chemtstrv  of  Common  Ltfe.     By  James  F.  W.  Johnston.     Two 
vols.  8vo.     Pp.  818.     Edinburgh:  W.  Blackwood  &  Sons,  1854. 

Some  little  time  ago,  Lord  Ashburton  spoke  very  plainly  and  happily 
•upon  the  pressing  necessity  of  instructing  the  poor  in  "  common  things ;" 
and  when  we  come  to  the  consideration  of  this  apparently  common-place 
remark,  we  cannot  help  being  convinced  that  there  is  a  deep  meaning 
in  the  noble  philanthropist's  words.  And  it  is  nut  alone  as  applied  to 
the  poorer  classes  that  we  have  to  reflect  upon  this  text.  Ignorance  of 
"  common  things  "  is  not  confined  to  the  cottage.  It  has  a  far  wider 
range,  as  any  one  of  our  readers  will  soon  discover  if  he  asks  very 
simple  questions  from  the  next  friend  he  meets,  and  in  turn  submits 
himself  to  the  fire  of  his  friend's  interrogatories. 

With  a  better  practical  knowledge  of  "  common  things,"  our  Crimean 
army,  however  stringently  fettered  by  empty  official  routine  and  divided 
responsibility  in  its  governing  heads,  would  not  have  been  in  such 
deplorable  plight  as  we  are  now  well  assured  it  is.  Superior  information 
on  "  common  things  "  would,  in  truth,  soften  off  half  the  asperities  of  life. 

Professor  Juhnston  must  have  thought  with  us  when  he  conceived 
and  wrote  the  important  lesson-book  for  grown-up  readers,  which  he 
gives  to  us  as  the  "  Chemistry  of  Common  Life." 

"The  common  life  of  man  is  fall  of  wonders,  Chemical  and  Physiological.  Most  of  us 
pass  through  this  life  without  seeing  or  being  sensible  of  them,  though  every  day  our 
existence  and  our  comforts  onght  to  recall  them  to  our  minds.  One  main  cause  of  this  is, 
that  our  schools  tell  us  nothing  about  them — do  not  teach  those  parts  of  modern  learning 
wbich  would  fit  us  for  seeing  them.  What  most  concerns  the  things  that  daily  occupy 
oar  attention  and  cares,  are  in  early  life  almost  sedulously  kept  from  our  knowledge. 
Those  who  would  learn  anything  regarding  them,  must  subsequently  teach  themselves 
through  the  help  of  the  press:  hence  the  necessity  for  a  Popular  Chemical  Literature. 

'•  It  is  with  a  view  to  meet  this  want  of  the  public,  and  at  the  same  time  to  supply  a 
manual  for  the  schools,  that  the  present  work  has  been  projected.  It  treats,  in  what  ap- 
pears to  be  their  natural  order,  of  the  air  we  breathe  and  the  water  we  drink,  in  their 
relations  to  human  life  and  health— the  soil  we  cultivate  and  the  plant  we  rear,  as  the 
sources  from  which  the  chief  sustenance  of  all  life  is  obtained—  the  bread  we  eat  and  the 
btef  we  coot,  as  the  representatives  of  the  two  grand  divisions  of  human  food— the  beve- 
rages we  infuse,  from  wbich  so  much  of  the  comfort  of  modern  life,  both  savage  and 
civilized,  is  derived — the  sweets  we  extract,  the  history  of  which  presents  so  striking  an 
illustration  of  the  economical  value  of  chemical  science — the  liquors  we  ferment,  so  dif- 
ferent from  the  sweets  in  their  action  on  the  system,  and  yet  so  closely  connected  with 
them  in  chemical  history—  the  narcotics  we  indulge  in,  as  presenting  us  with  an  aspect  of 
the  human  constitution  which,  both  chemically  and  physiologically,  is  more  mysterious 
and  wonderful  than  any  other  we  are  yet  acquainted  with — the  odours  we  enjoy  and  the 
smells  \ne  drihe;  the  former  because  of  the  beautiful  illustration  they  present  of  the 
recent  progress  of  organic  chemistry  in  its  relations  to  the  comforts  of  common  life, 


and  the  latter  because  of  their  intimate  connection  with  our  most  important  sanitary 
arrangements — what  we  breathe  for  and  why  we  digest,  as  relating  to  functions  of  the  body 
at  once  the  most  important  iu  life,  and  the  most  purely  chemical  in  their  nature — the  body 
we  cherish,  as  presenting  many  striking  phenomena,  and  performing  many  interesting 
chemical  functions  not  touched  upon  in  the  discussion  of  the  preceding  topics — and  lastly, 
the  circulation  of  'matter,  as  exhibiting  in  one  view  the  end,  purpose,  and  method  of  all  the 
changes  in  the  natural  body,  in  organic  nature,  and  in  the  mineral  kingdom,  which  are 
connected  with  and  determine  the  existence  of  life." 

Such  is  the  language  which  the  author  uses  in  explanation  of  what 
he  has  conceived  to  be  the  want  of  the  time,  and  of  the  means  which 
he  has  taken  to  meet  it. 

On  looking  over  this  prologue,  we  remark  one  feature  which  certainly 
does  jar  upon  our  critical  nerves,  and  that  is  the  more  than  questionable 
eccentricity  of  taste  displayed  in  the  chapter  headings  of  the  matter. 
"  The  air  we  breathe  "  is  not  so  bad,  because,  speaking  in  the  sense  and 
spirit  of  the  book,  our  use  of  the  atmosphere  is  pretty  much  restricted 
to  the  operation  of  breathing ;  and  yet  this  title  naturally  narrows  the 
subject,  leaving  no  room  for  a  consideration  of  what  we  don't  breathe. 
Then  again,  in  the  author's  view,  although  we  eat  bread,  we  don't  eat 
beef — we  only  cook  it.  Poisons  we  only  "  select,"  odours  we  "  enjoy," 
and  smells  we  "  dislike."  What  subtle  distinction  is  this  ?  Is  it  not 
worse  than  meaningless?  We  are  afraid  that,  in  the  attempt  at  present- 
ing a  "  catching "  show  of  subject-matter,  the  author  has  somewhat 
sullied  the  framework  of  his  picture.  But  these  faults  "  are  but  as  the 
weather  stains  on  the  oak,  that  discolour  the  rind,  but  mar  not  the  worth 
of  the  tree." 

As  we  pass  from  the  promise  to  the  performance,  we  soon  feel  that 
the  pages  before  us  are  not  those  of  an  ordinary  text-book.  They 
are  not  written  for  schoolboys,  nor  yet  for  the  limited  class  of  mere 
deep  thinkers ;  nor — as  an  intermediate  section — are  they  made  up  of 
popularised,  and  therefore  attenuated  information.  Air  and  water,  the 
commonest — and  certainly  not  the  least  important — objects  in  nature, 
are  perhaps  as  little  understood  by  the  mass  of  those  whom  we  term 
well-informed,  as  are  the  electric  telegraph  or  the  Jacquard  loom.  But 
here — thanks  to  Professor  Johnston — we  have  a  volume,  the  very  plea- 
santry of  which  will  attract  the  general  reader,  and  teach  him,  almost 
unawares,  that  which  the  dry  sound  of  his  subject  has  hitherto  shut 
him  out  from. 

Hear,  for  instance,  in  what  pleasantly  instructive  terms  he  discourses 
in  his  chapter  on  "  The  plant  we  rear  :" — 

"  The  large  and  juicy  Altringham  carrot  is  only  the  woody  spindly  root  of  the  wild  car- 
rot (Uaucus  carota)  luxuriously  fed.  Our  cabbages,  cauliflowers,  Kohl-rabis,  and  turnips, 
in  all  their  varieties,  spring  from  one  or  more  species  of  Brassica,  which  in  their  natural 
state  have  poor  woody  bitter  stems  and  leaves,  and  useless  spindle-shaped  roots.  Our 
cultivated  potato,  with  all  its  varieties,  springs  from  the  tiny  and  bitter  root  of  the  wild 
potato,  which  has  its  native  home  on  the  sea-shores  of  Chili ;  and  our  apples,  plums, 
grapes,  and  other  prized  fruits,  from  well-known  wild  and  little-esteemed  progenitors. 
Our  gardens  are  full  of  such  vegetable  transformations. 

"It  is  so  also  with  our  corn  plants.  On  the  French  and  Italian  shores  of  the  Mediter- 
ranean grows  a  wild  neglected  grass,  known  by  the  name  of  Aegilops.  Transplanted  to 
the  garden  or  to  the  field,  and  differently  fed,  its  seed  enlarges,  and,  after  a  few  years' 
cultivation,  changes  into  perfect  and  productive  wheat.  From  other  plants  originally 
wild  like  this,  though  as  yet  unknown,  have  come  our  oats  and  barley,  and  rye  and  maize, 
in  all  their  varieties,  as  well  as  the  numerous  forms  of  the  Eastern  durrha,  rice,  and  mil- 
let, and  of  the  less  known  quinoa  of  Upper  Chili  and  Peru.  It  is  the  new  chemical  con- 
ditions in  which  the  plants  are  placed,  which  cause  the  more  abundant  introduction  of 
certain  forms  of  food  into  their  circulation,  and  the  more  full  development,  in  consequence, 
either  of  the  whole  plant,  or  some  of  its  more  useful  parts. 

"It  is  with  unconscious  reference  to  these  improved  conditions  that  certain  wild  and 
useless  plants  attach  themselves  to  and  appear  affectionately  to  linger  in  the  footsteps  of 
man.  They  follow  him  in  his  migrations  from  place  to  place — advance  with  him,  like 
the  creeping  and  sow  thistles,  as  he  hews  his  way  through  primeval  forests — reappear 
constantly  on  his  manure-heaps — spring  np,  like  the  common  dock,  about  his  stables  and 
barns — occupy,  like  the  common  plantain,  the  roadsides  and  ditches  he  makes — or  linger, 
like  the  nettle,  over  the  unseen  ruins  of  his  dwelling,  to  mark  where  his  abode  has  for- 
merly been.  Thus,  with  the  European  settler,  European  weeds  in  hundreds  have  spread 
over  all  Northern  America,  and  are  already  recognised  as  familiar  things,  speaking  to 
them  of  a  far-off  home,  by  the  emigrants  now  landing  in  thousands  on  the  shores  of  Aus- 
tralia and  New  Zealand.  We  cannot  say  that  all  these  have  followed  the  European. 
Many  of  them  have  only  accompanied  him,  and,  like  himself,  taken  root  in  what  has 
proved  a  favourable  soil.  But  those  which  cling  closest  to  his  footsteps,  which  go  only 
where  he  goes — which,  like  his  cat  or  his  dog,  are  in  a  sense  domesticated — these  attend 
upon  him,  because  near  his  dwelling  the  appropriate  chemical  food  is  found,  which  best 
•ministers  to  the  wants  of  their  growing  parts." 

It  is  something  to  have  an  amusing  and  a  trustworthy  teacher  in 
one;  and  of  Professor  Johnston's  capabilities  in  this  wise,  we  shall  be 
able  to  give  further  proof  when  we  come  to  consider  his  second  volume. 
"  The  power  to  glean  knowledge  is  a  common  accomplishment,  wbich 
is  shared  by  the  dull;  the  power  to  clothe  it  in  felicitous  language  is  an 
exceptional  gift,  and  as  justly  prized  as  it  is  rare." 


On  Baths  and  Wash-Houses  fob  the  People.     By  E.  T.  Bellhouse. 
2nd  Edition,  with  Additions.     8vo.     Pp.  22.     Manchester:  1854. 

The  modem  bath  and  wash-house  system  has  found  a  zealous  advocate 
in  Mr.  Bellhouse,  who  has  devoted  not  only  a  large  amount  of  general 
attention  to  this  great  subject,  but  has  also  drawn  largely  from  his  pro- 
fessional resources  as  a  mechanical  engineer,  in  aid  of  the  perfection  of  the 
mechanical  details  involved  in  the  practical  working  out  of  the  movement. 
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The  first  sign  made  in  our  times  for  the  establishment  of  this  feeble  copy 
of  the  great  original  of  the  ancients,  dates  no  further  back  than  1844, 
when  the  lord  mayor  presided  over  an  influential  meeting  for  the  purpose 
at  the  Mansion  House.  Acting  upon  this  basis,  actual  proceedings  were 
shortly  taken,  and  in  May,  1845,  the  first  metropolitan  baths  and  wash- 
houses  were  opened  in  Glass  House  Yard.  The  attempt  was  successful ; 
so  much  so,  that  the  year  following  saw  a  second  project  of  the  kind  in 
operation  in  George-street,  Euston-square,  affording  its  benefits,  during 
the  first  year  of  its  existence,  to  the  large  number  of  113,000  bathers 
and  20,000  washers.  Since  then,  some  dozen  undertakings  of  a  similar 
class  have  been  called  into  active  operation  in  and  near  London.  It  is 
well  worthy  of  remark,  that  these  undertakings  have  steadily  increased 
their  business,  and  in  some  instances  large  profits  have  been  realized 
from  them.  Such  a  cheering  state  of  things  could  not  go  long  unnoticed 
in  the  more  energetic  of  the  provincial  towns,  or,  as  we  ought  rather  to 
say,  the  metropolitan  centres  of  industry,  and  we  thus  find  that  Liverpool 
and  Manchester  have  spiritedly  followed  the  good  cause.  Mr.  Bellhouse 
thus  relates  the  origin  and  progress  of  public  bathing  and  washing  in 
Liverpool : — 

"The  system  of  wash-houses  had  its  origin  in  Liverpool  through  the  exertions  of  a 
poor  woman  named  Wilkinson,  who  induced  her  poor  neighbours  to  assemble  in  a  place 
to  wash.  This  is  an  instance  of  what  good  results  may  proceed  from  the  earnest  endea- 
vours of  an  individual,  however  humble.  The  Corporation  have  recently  recognised  the 
claims  of  this  excellent  person,  by  finding  her  permanent  employment  in  the  institution 
which  she  originated. 

"  The  washers  have  each  a  separate  apartment,  enclosed ;  the  tub  being  furnished  with 
a  water-pipe,  and  a  pipe  for  the  admission  of  steam  wherewith  to  heat  the  water;  and 
there  is  a  discharge-pipe,  so  that  no  water  has  to  be  carried  away.  The  experiment  of 
classification  of  price  is  being  here  tried.  The  first-class  compartments  are  charged  lid. 
per  hour ;  the  second-class,  Id.  per  hour.  These  charges  include  all  the  accommodation 
of  unlimited  water  and  steam  supply,  and  the  use  of  a  rinsing-machine  and  drying-stove. 

"The  Pier-Head  baths  are  for  salt-water,  and  contain  two  large  plunge  baths,— one  for 
ladies,  the  other  for  gentlemen;  private  hot  and  cold  w;iter  baths;  vapour  and  shower 
baths.  The  charges  vary  from  2s.  6d.  for  vapour  bath,  to  6d.  for  plunge  bath,  being  suited 
to  the  higher  class  of  bathers. 

"The  Cornwallis-street  baths  consist  of  two  large  plunge  baths  now  at  work,  and  another 
in  preparation, — charges,  4d.  and  2d  ;  and  three  classes  of  private  baths,  varying  from 
Is.  to  Id. 

"In  Paul-street  there  are  two  plunge  baths;  private,  hot,  cold,  and  vapour  baths. — 
charges  varying  from  Is.  to  Id.  The  Paul-street  baths  and  wash-houses  are  built  in  the 
Elizabethan  style  of  architecture,  at  a  cost,  including  furniture,  of  about  £6,500." 

In  the  Cornwallis-street  and  Paul-street  establishments,  confined  to 
■what  are  strictly  the  poorer  classes,  the  total  number  of  bathers  for  the 
quarter  ending  May  24,  1854,  was  53,181,  being  an  increase  of  more 
than  17,000  over  the  number  in  the  corresponding  quarter  of  the  year 
before.  The  increase  in  the  receipts  amounted  to  £212.  Manchester, 
with  whose  proceedings,. of  course,  Mr.  Bellhouse  is  more  intimately  con- 
cerned, so  far  possesses  but  two  small  establishments — one  in  Miller- 
street,  the  other  at  Miles  Platting,  in  the  immediate  neighbourhood. 
The  Miller-street  scheme  was  originated  by  a  committee  of  philanthropic 
gentlemen,  formed  for  the  purpose  in  1845.  Subscriptions  raised  in  the 
ordinary  manner,  and  the  proceeds  of  a  fancy  ball,  furnished  the  means  of 
fitting  up  sixteen  private  baths  as  an  experimental  test,  the  cost  of  using  be- 
ing rated  at  twopence  and  sixpence  respectively.  There  were  also  twenty- 
six  washing  sections,  with  a  drying-room,  charged  at  the  rate  of  a  penny 
per  four  hours.  Since  the  latter  part  of  1846,  when  this  concern  was 
opened,  the  improvement  in  the  dense  part  of  the  city  surrounding  it 
has  been  very  strongly  marked,  and,  as  Mr.  Bellhouse  tells  us,  "bathing 
has  now  become  a  settled  habit "  amongst  the  population  who  crowd  the 
locality.    The  picture  he  draws  is  indeed  most  encouraging.    He  says ; — 

"Since  the  opening,  additional  first-class  baths  have  been  fitted  up,  as  it  was  found 
that  even  in  this  poor  neighbourhood  there  was  a  disposition  to  make  use  of  a  more  ex- 
pensive kind  of  baths;  and  it  has  been  considered  desirable  to  let  the  profits  of  these 
make  up  for  the  pecuniary  loss  which  arises  from  the  rate  for  washing  being  arranged 
upon  an  exceedingly  low  scale.  So  far,  the  wash-house  department  has  not  been  remu- 
nerative in  a  pecuniary  point  of  view ;  but  it  has  been  considered  so  important  to  encour- 
age the  habit  of  cleanliness,  by  affording  cheap  means  of  washing  to  the  people,  that  the 
charges  have  been  continued  as  at  first  arranged,  namely,  Id.  per  four  hours'  use  of  a  wash- 
ing compartment,  with  hot  and  cold  water,  and  drying  apparatus.  That  this  has  been 
judicious,  is  proved  by  the  experience  at  Miles  Platting,  where  the  change  of  the  scale  of 
rates  from  Id.  for  four  hours  to  $d.  for  every  hour  has  been  followed  by  a  most  serious 
decrease  in  the  number  availing  themselves  of  the  benefit." 

From  the  day  of  opening,  September  7,  1846,  to  June  13,  1854 — 7J 
years — there  have  been  202,883  bathers,  representing  a  total  sum  of 
receipts  of  £3,153,  and  35,720  washers  at  a  penny,  representing  £148. 
The  working  costs  have  been  £365  a  year  ;  so  that  the  actual  profit  on 
the  concern  amounts  to  £573  for  the  7f  years.  Unlike  Liverpool,  the 
Manchester  corporate  body  has  shut  its  eyes  to  the  great  facts  developed 
in  these  figures,  and,  with  all  its  powers  of  doing  good  after  this  fashion, 
it  has  hitherto  not  attempted  it. 

The  Miles  Platting  baths  and  wash-houses  were  erected  by  Sir  B.  Hey- 
wood  on  his  own  estate.  The  returns  here  show  a  like  state  of  real  pro- 
gress. In  reference  to  the  apparent  apathy  on  the  part  of  the  municipal 
heads  of  Manchester  on  this  subject,  Mr.  Bellhouse  offers  the  following 
apology : — 

"  I  believe  that  the  reason  this  subject  has  not  been  taken  up  in  Manchester  with  the 
zeal  and  energy  which  usually  characterise  benevolent  projects  in  this  locality,  is  to  be 


found  in  a  desire  on  the  part  of  the  well-wishers  of  the  movement,  not  to  embarrass  the 
Town  Council  by  pressing  the  subject,  so  as  to  add  to  the  onerous  duties  which  have  de- 
volved upon  them  in  the  provision  of  an  efficient  gas  and  water  supply,  the  establish- 
ment of  markets,  of  public  parks,  the  erection  of  a  gaol,  the  improvements  of  the  streets, 
and  other  important  objects  connected  with  the  welfare  of  the  inhabitants.  Benevolent 
exertion  and  private  enterprise  have  been  felt  to  he  totally  inadequate  to  the  establish- 
ment of  a  comprehensive  and  efficient  system  of  baths  and  wash-houses ;  and  it  has  been 
thought  by  those  desirous  of  having  the  system  adopted,  an  undesirable  thing  that  a 
private  company  should  attempt  that  which  is  peculiarly  in  the  province  of  the  Corpora- 
tion, and  which  can  only  effectively  be  executed  with  the  means  and  water  supply  which 
the  Corporation  have  at  command." 

Let  us  hope  that  the  great  city  of  manufactures  will  shortly  efface  this 
stain  upon  its  character.  If  it  does  so,  it  will  certainly  have  been  moved 
to  it,  in  no  small  degree,  by  the  exertions  of  Mr.  Bellhouse. 


Treatise  on  Clock  and  Watch  Work  :    with  an   Appendix  on   the 

Dipleidoscope.     By  Frederick  Dent.     Pp.  144.     Edinburgh  ;  A.  &  C. 

Black.    1854. 

There  is  in  most  of  the  public,  and  in  many  of  the  private,  libraries 
of  this  country,  a  single  work,  which  is  in  itself  a  vast  museum  of 
printed  knowledge — where  every  representative  of  modern  discovery 
has  found  a  niche.  This  wonderful  monument  of  literary  and  scientific 
industry  has  been  erected  by  the  combined  exertions  of  many  men  of 
gigantic  genius — lode-stars  of  the  times,  and  great  centres  of  our  scien- 
tific existence.  Every  civilized  country  at  all  participating  in  that 
feeling  which  leads  us  to  separate  the  knowledge  and  practice  of  an 
expiring  age  from  the  age  which  is  at  hand,  looks  up  to  this  work  as 
an  instructor  of  reliable  standing.  Its  credit  is  established,  and  its 
views  therefore  pass  current,  unchallenged,  in  every  land. 

This  work — the  Encyclopaedia  Britannica — will  long  remain  a  text- 
book for  the  origin,  history,  and  progress  of  many  sciences.  It  is  a 
book  which  most  people  must  apply  to  in  preparation  for  grappling  with 
the  constantly  progressive  condition  of  the  knowledge  of  our  day.  But 
its  very  scheme  and  nature  render  it  more  a  book  of  reference  for  the 
few,  who  are  deep  thinkers,  than  for  the  many,  who  are  observers  of  a 
more  superficial  class.  It  is  not  every  one  who  can  command  the 
perusal  of  such  a  performance,  and  hence  arises  the  necessity  for  pro- 
viding easier  access  to  the  treasures  which  it  undoubtedly  contains. 

The  contribution  of  Mr.  Dent  is  a  cutting  from  the  parent  stem — 
detached  for  this  purpose — and  it  well  fulfils  its  promised  end,  in  its 
treatment  of  the  special  division  of  horological  mechanism. 

This  treatise,  taking  us  back  to  the  clepsydrce,  or  water  clocks,  of  the 
ancients,  carries  us  down  past  the  Dover  Castle  clock  of  1348 — the 
earliest  known  example  of  what  we  now  recognise  as  clock-work — to 
the  best  time-keepers  of  our  own  day.  It  is  well  illustrated,  and  details 
its  subject  very  fully,  and  apparently  fairly. 

The  larger  works  of  the  horologist — turret  clocks — are  very  properly 
discussed  at  considerable  length,  for,  whatever  may  be  the  state  of 
popular  information  on  ordinary  clock  and  watch  work,  it  is  certain 
that  such  great  clock-work  combinations  as  those  erected  at  the  Royal 
Exchange,  the  Houses  of  Parliament,  and  King's  Cross,  are  very  imper- 
fectly known.  In  connection  with  this  section  of  his  book,  Mr.  Dent 
throws  out  some  judicious  hints  on  dials,  which  we  shall  reprint  as  a 
conclusion  to  our  notes  upon  this  very  interesting  production : — 

"  The  established  form  of  dial  for  turret  clocks  is  a  sheet  of  copper  made  convex,  to 
preserve  its  shape;  and  this  is  just  the  worst  form  which  human  ingenuity  could  have 
contrived  for  it.  For,  in  the  first  place,  the  minute  hand,  being  necessarily  outside  of 
the  hour  hand,  is  thrown  still  farther  off  the  minutes  to  which  it  has  to  point,  by  the 
convexity  of  the  dial ;  and  consequently,  when  it  is  in  any  position  except  nearly  vertical, 
it  is  impossible  to  see  accurately  where  it  is  pointing;  and  if  it  is  bent  enough  to  avoid 
this  effect  of  parallax,  it  looks  very  ill.  Secondly,  a  convex  dial  at  a  considerable  height 
from  the  ground  looks  even  more  convex  than  it  really  is,  because  the  lines  of  sight  from 
the  middle  and  the  top  of  the  dial  make  a  smaller  angle  with  the  eye  than  the  lines  from 
the  middle  and  the  bottom,  in  proportion  to  the  degree  of  convexity.  Obvious  as  is  the 
remedy  for  these  defects,  by  simply  making  the  dial  concave  instead  of  convex,  it  has, 
we  believe,  never  been  adopted  until  Mr.  Dent  introduced  this  improvement  also,  at  Mr. 
Denison's  suggestion,  in  some  clocks  for  the  Great  Northern  Railway  at  Doncaster,  and 
on  the  platform  at  the  King's  Cross  Station.  As  convex  dials  look  more  curved  than 
they  are,  these  look  less  curved  than  they  are,  and  in  fact  might  easily  be  taken  for  flat 
ones,  though  the  curvature  is  exactly  the  same  as  usual.  There  is  no  reason  why  the 
same  form  should  be  adopted  in  stone,  cement,  slate,  or  cast-iron,  in  which  materials  dials 
are  sometimes,  and  properly  enough,  made  with  the  middle  part  countersunk  for  the 
hour  hand,  so  that  the  minute  hand  may  go  close  to  the  figures  and  avoid  parallax.  When 
dials  are  large,  as  much  as  7  or  8  feet,  copper  dials,  or  even  cast-iron  or  slate,  are  quite 
a  useless  expense  if  the  stonework  is  moderately  smooth,  as  most  kinds  of  stone  take  and 
retain  paint  very  well,  and  the  gilding  will  stand  upon  it  better  than  it  often  does  on 
copper  or  iron.  The  figures  are  generally  made  much  too  large.  People  have  a  pattern 
dial  painted,  and  if  the  figures  are  not  as  long  as  one-third  of  the  radius,  and  therefore 
occupying,  with  the  minutes,  about  two-thirds  of  the  whole  area  of  the  dial,  they  fancy 
they  are  not  large  enough  to  be  read  at  a  distance;  whereas  the  fact  is,  the  more  of  the 
dial  is  occupied  by  the  figures  the  less  distinct  they  are,  and  the  more  difficult  it  is  to 
distinguish  the  position  of  the  hands;  which  is  what  people  really  want  to  see,  and  not 
to  read  the  figures,  which  might  very  well  be  replaced  by  12  large  spots.  The  rule  which 
has  been  adopted,  after  various  experiments,  as  the  best  for  the  proportions  of  the  dial 
is  this: — Divide  the  radius  into  three,  and  leave  the  inner  two-thirds  clear  and  flat,  and 
of  some  colour  forming  a  strong  contrast  to  the  colour  of  the  hands — black  or  dark-blue 
if  they  are  gilt,  and  white  if  they  are  black.  The  figures  should  occupy  the  next  two- 
thirds  of  the  remaining  third,  and  the  minutes  be  set  in  the  remainder,  near  the  edge, 
and  with  every  fifth  minute  more  strongly  marked  than  the  rest ;  and  there  should  not 
be  a  rim  round  the  dial,  as  there  generally  is,  of  the  same  colour  or  gilding  as  the  figures. 


The  worst  kind  of  dial  of  all  are  the  things  called  skeleton  dials,  which  either  have  no 
middle  except  the  stonework,  forming  no  visible  contrast  to  the  hands  (to  which  state  the 
authorities  of  Trinity  Cnllegp,  Cambridge,  have  lately  altered  their  well-known  double 
spiking  clock,  put  np  by  the  famous  Dr.  Bentley,  striking,  as  it  used  to  be  said,  once  for 
Trinity  and  once  for  his  former  college,  St.  John's,  which  had  no  clock),  or  else  taking 
s  >erial  trouble  to  perplex  the  spectator  by  filling  up  the  middle  with  radiating  bats. 
Where  a  dial  cannot  be  put  without  interfering  with  the  architecture,  it  is  much  better 
to  have  none,  as  is  the  case  in  many  cathedrals  and  large  churches,  leaving  the  informa- 
tion to  be  given  by  the  striking  of  the  hours  and  quarters.  This  also  will  save  some- 
thing, perhaps  a  good  deal,  in  the  size  and  cost  of  the  clock,  and  if  it  is  one  without  a 
train  remontoire  or  gravity  escapement  will  enable  it  to  go  better.  The  size  of  public 
dials  is  often  very  inadequate  to  their  height,  and  the  distance  at  which  they  are  intended 
to  be  seen.  They  ought  to  be  at  least  1  foot  in  diameter  for  every  10  feet  of  height  above 
the  ground,  and  in  many  cases  more,  whenever  the  dint  will  be  seen  far  off." 


The  Electric  Telegraph:    Was  it  Invented  et  Professor  Wheat- 

stone?     By  William  Fothergill  Cooke,  Esq.     Pp.  48.     London:  W. 

H.  Smith  &  Sun.    1354. 

The  "  quarrels  of  authors  " — done  into  print — have  been  thought  worthy 
of  elaborate  literary  treatment;  and  why  not,  then,  the  quarrels  of 
inventors?  Here,  at  any  rate,  is  a  contribution  to  such  a  library — a 
summary  of  the  dispute  which  has  arisen  between  the  two  men  whose 
names  are  most  intimately  connected  with  what  may  be  called  the  prac- 
tical origin  of  the  electric  telegraph.  In  1837,  Messrs.  Cooke  and 
Wheatstone  obtained  a  joint  patent  for  their  invention  of  "  giving  signals 
and  sounding  alarums  at  distant  places,  by  means  of  electric  currents 
transmitted  through  metallic  circuits,"  and  be  the  individual  merit  of 
the  patentees  what  it  may,  it  is  to  this  patent  that  we  must  look  back, 
as  having  been  the  great  precursor  of  the  telegraphic  system  developed 
in  our  times.  Such  men  may — and  ought  then  to  have — a  just  and 
honest  pride  in  their  position,  and  it  is  easy  for  us  to  sympathize  with 
the  chagrin  of  Mr.  Cooke  in  having  his  name  overlooked  and  forgotten, 
whilst  his  junior  patentee  is  so  familiarized  amongst  us  in  connection 
with  the  subject  in  dispute. 

Mr.  Cooke  opens  his  subject  thus: — 

"  It  has  been  supposed  by  many  persons  that  this  invention  of  the  electric  telegraph, 
in  the  year  1S37,  was  the  result  of  a  lengthened  process  of  investigation  and  experiment 
on  the  part  of  the  eminent  Professor  named  in  my  title  page,  aided  towards  the  end  of 
his  labours  by  a  partner,  variously  misrepresented  as  the  capitalist,  the  mechanic,  or 
the  man  of  business,  with  whom  he  is  understood  to  have  associated  himself  just  before 
taking-  out  his  patent.  Documents  are  now  in  the  press  which  will  tell  a  very  different 
tale :  documents  which  were  already  in  print  thirteen  years  ago,  and  of  which  a  copy  has 
remained  in  Professor  Wheatstone's  possebsion  ever  since.  They  will  convince  the  most 
prejudiced,  that  it  was  not  from  his  philosophical  information,  nor  from  his  experimental 
ingenuity,  that  Professor  Wheatstone  acquired  his  position  as  one  of  the  patentees  of  the 
first  practical  electric  telegraph;  but  from  a  communication  made  to  him  in  confidence 
by  the  writer,  who  was  then  completing  the  practical  invention,  and  was  about  to 
take  out  a  patent  for  it;  who  was  in  possession  of  practical  electric  telegraphs  already 
made  by  him,  and  fit  for  practical  use:  who  had  worked  out  into  a  pamphlet  a  detailed 
practical  system  of  electric  Telegraphing;  who  was  in  negotiation  with  a  railway  com- 
pany for  the  practical  application  of  the  invention  upon' their  line  ;  and  who,  having 
c  n=ulred  Professor  Wheatstone  (before  the  Professor  had  done  anything  practical  at  all) 
as  a  scientific  man.  on  a  scientific  question  affecting  the  proportions  of  part  of  the  appa- 
ratus, and  having  tried  experiments  with  him  upon  the  points  submitted  for  his  advice, 
was  induced,  by  the  adviser's  scientific  acquirements,  and  by  pecuniary  considerations, 
to  admit  him  to  a  share  in  the  patent,  as  second  partner.  I  may  just  mention  by  the 
way,  that  I  was  not  a  capitalist,  nor  a  mechanic,  nor  a  man  of  business,  but  a  military 
man,  lately  returned  from  service  in  India,  and  wholly  inexperienced  in  patents  and 
business  arrangements,  to  which,  on  the  other  hand,  my  scientific  coadjutor  was  already 
accustomed. 

"  It  was  at  the  end  of  February,  1S37,  that  I  consulted  Mr.  Wheatstone ;  and  the 
patent  was  completed,  as  already  mentioned,  in  the  following  June.  Very  soon  after- 
wards, I  arranged  and  put  up  an  experimental  telegraph  to  Camden  Town,  for  which 
the  engineer  and  directors  of  the  London  and  Birmingham  Railway  Company  had  given 
an  order,  after  witnessing  a  series  of  experiments,  which  we  had  tried  at  Euston  station 
by  their  permission,  obtained  through  the  influence  of  my  friends.  The  invention  at 
once  became  a  subject  of  public  interest;  and  I  found  that  Mr.  Wheatstone  was  talking 
about  it  everywhere  in  the  first  person  singular.  I  remonstrated  with  him.  I  cautioned 
bim  as  a  friend  that  he  was  getting  himself  into  a  false  position.  At  length,  in  1840,  Ire- 
quired  that  our  positions,  relatively  to  the  invention  and  to  each  other  should  be  ascertained 
by  arbitration.  Arbitrators  of  eminent  scientific  attainments  were  appointed,  by  a  formal 
legal  instrument,  to  inquire  into  the  facts  and  report  the  result.  Elaborate  statements 
were  laid  before  them,  and  printed  for  their  use,  A  volume  of  drawings,  illustrating  all 
the  several  forms  and  stages  of  the  invention,  was  prepared  and  zincngraphed.  The 
arbitrators  made  tii-ir  award;  Mr.  Wheatstone  subscribed  his  assent  to  it;  but  scarcely 
had  it  been  published,  when  I  heard  of  whispers  in  scientific  circles  that  it  was  only  a 
concession  to  quiet  the  business  partner,  and  meant  nothing.  And  so  completely  has  it 
now  been  explained  away,  that  a  recent  article  in  the  '  Quarterly  Review,'  of  evident 
research  and  apparent  candour,  ignores  it  altogether." 

It  was  the  late  Sir  I.  Brunei  and  Professor  Daniell,  who  were  called  in 
to  decide  the  inventorship,  and  these  eminent  men  found  Mr.  Cooke  to  be 
entitled  to  stand  alone  as  the  person  "  to  whom  this  country  is  indebted 
for  having  practically  introduced  and  carried  out  the  electric  telegraph 
as  a  useful  undertaking,  promising  to  be  a  work  of  national  importance." 
But  the  writer  in  the  Quarterly  Review  for  June,  1854,  without  chal- 
lenging this  settlement  of  the  affair,  reopens  it  by  displacing  Mr.  Cooke, 
and  putting  Professor  Wheatstone  in  his  stead.  Upon  these  grounds 
Mr.  Cooke  taxes  Professor  Wheatstone  with  a  want  of  candour  in  allow- 
ing the  misconceptions  of  the  Reviewer  to  stand  uncontradicted,  and  he 
now  brings  forward,  on  his  side,  various  pieces  of  documentary  evidence, 
to  which  we  must  refer  such  of  our  readers  as  are  sufficiently  interested 
in  the  controversy  to  take  the  trouble  of  dissecting  the  argument. 


Calumny  Exposed  :   Parnell  &  Puckridge  versus  John  Goater,  foreman 
to  Chubb  &  Son.    Pp.  8.    8vo.    London :  Parnell  &  Puckridge.  1855. 

The  circumstances  out  of  which  this  pamphlet  has  arisen  were  briefly 
detailed  in  our  Law  Keports  last  month,  under  the  head  of  "Lock- 
Picking,"  and  the  authors  now  draw  our  attention  to  it  as  a  means  of 
obtaining  a  correction  of  what  they  conceive  to  be  inaccuracies  in  our 
published  notice.  We  have  compared  the  two  statements,  and  cannot 
find  any  essential  discrepancies  in  them,  except  as  far  as  relates  to  Mr. 
Goater's  pick-lock  feat,  which  took  place  in  court.  On  this  point  we 
shall  allow  Messrs.  Parnell  &  Puckridge  to  tell  their  own  story  : — 

"He  also  attempted  to  persuade  the  jury  he  could  pick  any  lock  as  well  as  ours,  but 
after  four  months'  preparation  he  altogether  failed  to  satisfy  the  jury  either  that  he  had 
fairly  picked  or  could  fairly  pick  our  lock.  Exposed  as  our  lock  was,  any  ordinary  work- 
man, provided  with  an  uncut  blank  key,  by  removing  the  cover-plate  and  cylinder  for  a 
few  minutes  (and  we  are  sure  our  lock  was  taken  to  pieces  by  seme  one),  could  complete  a 
key  in  a  few  hours.  A  key  cculd,  without  very  much  mechanical  ingenuity  or  skill,  be 
made  to  any  lock  under  similar  circumstances. 

"  Even  the  clap-trap  operation  of  making  a  key  in  open  court  to  one  of  our  small  inferior 
locks  was  but  a  sham  and  a  deception.  This  lock  was  in  his  possession  for  several 
months,  and  he  had  his  supposed  blank  ready  prepared,  but  which,  with  becoming  gra- 
vity of  course,  he  passed  through  the  ceremony  of  smoking  at  the  candle.  He  might  as 
well  have  dipped  it  in  the  Thames. 

■'It  is  easy  to  execute  a  show-off  trick  when  all  matters  are  previously  arranged  for  it. 
It  was  a  mockery.  One  of  the  advantages  of  the  lever  construction  is,  that  one  lock 
affords  no  clue  to  another;  in  the  smallest  locks  there  are  many  thousand  combinations 
and  changes — in  the  larger,  millions.  When  one  of  our  locks  is  screwed  up,  we  are  as 
incompetent  to  open  it  without  its  true  key  as  any  one  in  the  community.  A  smoked  or 
waxed  blank  is  a  well-known  process  by  which  lock-pickers  used  to  feel  their  way  to  the 
bolts  of  ward  locks,  and  from  the  facility  of  doing  so,  the  ward  lock  gave  way  to  the  lever 
or  tumbler  lock ;  the  smoked  blank  is  fatal  to  a  ward  lock,  but  is  quite  useless  against  a 
well-made  lever  lock;  the  impressions  or  marks  left  on  it  give  no  information  of  any 
avail;  we  might  afford  to  give  it  beforehand. 

"  If  Mr.  Goater  could  pick  our  lock  by  this  simple  process,  how  can  any  one  give  credit 
to  certain  stories  about  convicts,  trained  and  skilled  in  all  the  mysteries  of  smoked  blanks 
and  skeleton  keys,  being  offered  a  free  pardon  and  a  reward  of  £100  if  successful  in  pick- 
ing inferior  lever  locks,  and  aftermonths  spent  at  it,  giving  up  the  attempt  ?  (See  Chubb's 
Pamphlet  on  Locks.)  Mr.  Goater  is  a  very  clever  and  ingenious  mechanic*  he  prides 
himself  on  his  powers  of  lock-picking.  He  showed  very  great  ingenuity  in  picking  some 
of  Mr,  Hobbs'  Protector  Locks,  before  the  late  improvements  in  them.  We  are  well 
aware  of  his  capabilities.  In  his  assault  ou  us,  he  had  more  than  one  motive  to  stimu- 
late him  to  put  forth  his  whole  strength.  In  case  of  success,  the  honour  and  glory  of 
crushing  us — the  advantage  to  his  employers  from  an  unwelcome  competitor  being- 
pushed  out  of  the  way — and  the  premium  of  two  hundred  guineas;  and  in  case  of  failure, 
damages,  costs,  and  loss  of  character.  He  failed.  If  success  were  possible,  he  would  not 
have  failed." 

We  should  have  thought  that  the  severe  strictures  of  Lord  Campbell 
on  the  defendant's  conduct  in  the  affair,  would  have  satisfied  the  plaintiffs 
that  the  world  would  form  a  pretty  correct  judgment  in  the  matter.  At 
any  rate,  they  cannot  now  have  any  reason  to  complain  of  our  handling 
of  the  case. 


A  COLLECTION    OF    PATENT  CASES    DECIDED    IN    THE    SUPREME  AND  CIRCUIT 

Courts  of  the  United  States.     By  James  B.  Bobb,   Counsellor-at- 
Law.     2  vols.     Boston,  U.S.:  Little,  Brown,  &  Co.     1854. 

"  A  great  book  is  a  great  evil,"  is  a  saying  to  be  remembered  less  for 
its  imaginary  claims  to  truth  and  soundness,  than  for  its  triteness,  for  it 
can  be  true  only  when  the  matter  is  intrinsically  bad,  or  its  treatment 
lavishly  diffuse.  Our  Primers  are  not  all  miracles  of  literary  excellence, 
nor  our  Encyclopaedias  all  deplorably  worthless.  Mr.  Robb's  book,  with 
its  1,600  pages  of  print,  is  at  any  rate  one  fact  on  our  side  of  the  argu- 
ment, for  such  a  production  could  only  be  good  by  being  great.  It  is  a 
most  welcome  addition  to  the  libraries  of  inventors  and  the  owners  of 
American  patents.  The  collection  is  much  more  complete  than  any 
similar  reports  which  we  have  in  this  branch  of  the  law  in  England. 
The  reports  comprise  124  cases,  given  as  nearly  as  possible  in  chronolo- 
gical order. 

The  Appendix  gives  all  the  statutes  of  Congress  relating  to  patents, 
and  a  copious  Index  embraces  all  the  topics  discussed  in  the  reported 
cases. 

We  are  glad  to  perceive  that  Mr.  Robb,  who  is  a  counsellor  of  high 
standing  at,  Boston,  and  the  inventor  of  the  very  ingenious  railway 
brake,  which  we  describe  and  illustrate  at  page  273  of  our  present  part, 
intends  to  continue  his  collection  from  time  to  time,  by  the  addition  of 
the  new  cases  decided. 


Experiments  on  the  Dyeing  Properties  of  Lichens.  By  W.  Lauder 
Lindsay,  M.D.  8vo.,  Pp.  40.  1855. 
Few  people  are  aware  that  the  grey  fungoid  formations,  to  which  we 
give  the  general  name  of  lichens,  adorning  ancient  ruins,  rocks,  and 
trees,  and  adding,  in  so  many  instances,  to  the  beauty  and  harmonic 
finish  of  nature's  pictures,  belong  to  a  family  of  great  industrial  import- 
ance. The  curious  names  of  orchil,  cudbear,  and  litmus,  indicate  the 
rich  colouring  matters  derived  from  this  source,  and  applied  in  the  ope- 
rations of  the  calico-printer  and  dyer.  For  the  raw  materials  hitherto 
used  in  obtaining  these  colouring  agents,  we  have  all  along  resorted  to 
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foreign  soils,  and  some  of  the  imported  substances  bear  prices  which 
sound  almost  incredible.  What  are  known  as  the  rocellas,  for  instance, 
have  reached  the  price  of  £1,000  per  ton. 

Dr.  Lauder's  very  laudable  object,  as  detailed  in  the  pages  before  us, 
has  been  the  introduction  of  cheap  home-grown  lichens,  in  substitution 
for  the  costly  ones  of  foreign  growth,  and  he  now  gives  us  the  tabulated 
results  of  some  500  or  600  experiments  which  he  has  made  upon  mate- 
rials grown  upon  our  own  soil.  This  elaborate  statement  goes  to  show 
that  we  possess  many  lichens  nearly,  if  not  quite,  equal  in  the  beauty  of 
their  dyes  to  the  three  substances  which  we  have  named.  At  the  same 
time,  he  guards  himself  against  any  too  favourable  supposition  that 
might  arise  as  to  the  permanence  and  general  utility  of  the  colours  so 
made,  as  he  leaves  this  to  the  manufacturer  to  test. 

The  author's  tables  form  a  most  valuable  basis  on  which  the  inquiring 
chemist  or  manufacturer  may  safely  go  to  work,  in  the  investigation  of 
the  important  and  interesting  subject  to  which  he  has  so  very  properly 
drawn  public  attention. 


CORRESPONDENCE. 


GLOBE    STEAM    ENGINE. 

It  is  remarkable  how  one  invention  leads  to  another.  I  some  time 
since  sought  in  vain  for  such  a  modification  of  the  ordinary  Disc  Engine, 
as  would  utilize  a  greater  portion  of  the  sphere  than  is  taken  up  by  the 
steam  chamber  of  that  engine.  The  appearance  of  Mr.  Morton's  engine 
in  the  February  part  of  the  Practical  Mechanics  Journal,  induced  me  to 
turn  my  attention  to  the  subject  again,  and  led  me  to  devise  the  Globe 
Engine,  represented  in  the  accompanying  figure,  which  arrangement  of 
engine  would  probably  never  have  occurred  to  me  had  I  not  seen  the 
plan  referred  to. 

The  engine  is  represented  in  vertical  section.  It  consists  of  a  hollow 
sphere,  a,  carried  by,  and  capable  of  oscillating  upon,  the  fixed  shaft,  n. 

This  shaft  has  formed 
upon  it  a  semi-disc, 
c,  which  maintains  a 
horizontal  position. 
The  globe  is  parti- 
tioned off  by  the 
abutments,  n,  and  the 
steam  is  admitted  by 
passages  not  shown 
in  the  figure,  alter- 
nately on  each  side 
of  the  ^emi-disc,  c, 
causing  the  globe  to 
turn  upon  the  shaft, 
■n,  alternately  in 
opposite  directions, 
through  an  angle  of 
120°.  These  details 
take  up  one  half  of 
the  sphere,  and -the  other  half  has  working  in  it  a  semi-disc,  e,  which 
being  acted  upon  by.  the  steam  alternately  on  opposite  sides,  vibrates 
within  the  sphere  upon  an  axis  at  right  angles  to  the  shaft,  A.  The 
vibration  of  the  disc,  e,  is  communicated  by  the  spindles,  f,  passing  out 
through  the  stuffing-boxes  in  the  sphere,  A,  to  a  saddle-piece,  o.  formed 
with  a  projecting  arm,  H.  This  arm,  h,  corresponds  to  the  propeller  arm 
in  the  ordinary  disc  engine,  and  it  is  entered  into  the  end  of  the  crank, 
I,  upon  the  end  of  the  main  shaft,  j.  The  action  of  the  engine  will  be 
understood,  when  it  is  considered  that  the  rotatory  motion  of  the  crank 
end  is  compounded  of  an  up-and-down  motion,  and  a  motion  from  side  to 
side.  The  up-and-down  motion  is  communicated  by  the  sphere,  A,  which 
has  it  imparted  to  it  by  the  action  of  the  steam  between  the  partitions, 
D,  and  the  stationary  semi-disc,  c,  whilst  the  motion  from  side  to  side  is 
communicated  by  the  semi-disc,  e,  which  has  it  imparted  to  it  by  the 
steam  acting  alternately  on  each  side  of  it.  This  engine  has  no  dead 
point,  for  whilst  the  disc,  u,  is  at  half-stroke,  the  disc,  c,  is  as  it  were  at 
one  end  of  its  stroke ;  and  when  the  latter  is  at  half-stroke,  the  disc,  e,  is 
at  one  end  of  its  stroke.  The  motive  pressure  is  the  same  at  every  point 
in  the  revolution ;  that  is,  the  action  on  the  crank  is  the  same  as  that  of 
two  ordinary  cylinders  set  at  right  angles  to  each  other.  Instead  of  a 
sphere,  two  semi-cylinders  may  be  employed ;  these  will  be  of  easier  con- 
struction; they  will  require  to  be  bolted  together,  with  their  axes  at 
right  angles  to  each  other,  and  their  pistons  and  other  details  will  be  like 
those  in  Ericsson's  semi-cylinder  engine. 

A  single-acting  engine,  or  one  with  dead  points  like  Mr.  Morton's, 


may  be  made  to  utilize  the  entire  sphere  or  cylinder,  by  making  the 
sphere  or  cylinder  oscillate,  and  by  employing  a  saddle-piece  for  com- 
municating the  motion,  instead  of  an  arm  passing  through  the  centre, 
and  working  in  an  external  conical  cavity,  as  in  Mr.  Morton's  plan. 

A  more  compact  engine  can  scarcely  be  conceived  than  the  one  re- 
presented in  the  figure,  and  its  adaptation  to  screw  propelling  is  very 
obvious.  The  valves  will  be  arranged  and  worked  like  those  of  ordinary 
oscillating  cylinder  engines,  and  the  packing  of  the  semi-disc  pistons  will 
be  like  that  of  Mr.  Morton's  or  Ericsson's  engine. 


Glasgow,  Feb.,  1855. 


Edmund  Hunt. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
November  14,  1854. 

This  was  the  first  meeting  of  the  session,  and  the  business  was  commenced  by 
Mr.  W.  Woodcock,  who  read  a  paper,  "  On  the  Means  of  Avoiding  Smoke  from 
Boiler  Furnaces." 

The  author  commenced  by  explaining  the  nature  of  smoke  as  existing  in  furnaces, 
the  cause  of  its  formation,  its  component  gases,  and  the  temperature  at  which  tbey 
became  inflammable,  and  then  pointed  out  a  method  of  preventing  the  evolution  of 
opaque  smoke,  by  simple  and  apparently  effective  means.  It  was  stated,  that 
ordinary  pit  coal,  under  the  process  of  destructive  distillation,  gave  off  various 
volatile  substances,  some  of  which  were  gases,  such  as  hydrogen,  marsh  gas, 
oletiant  gas,  carbonic  oxide,  &c.  These- and  others  existed  in  the  furnace,  only  in 
a  gaseous  state,  becoming  liquid  or  solid  when  in  the  external  air — and  of  such 
coal  tar  was  composed — and  amidst  them  the  carbon,  in  minute  subdivision,  was 
held  in  suspension,  giving  to  the  smoke  its  sable  hue.  All  these  gases  were  com- 
bustible at  given  temperatures,  provided  a  certain  amount  of  oxygen  was  present. 
It  was  then  shown  that  the  air  containing  this  oxygen,  if  imparted  to  the  gases, 
after  leaving  the  fuel  on  the  bars,  must  be  administered  so  as  not  to  reduce  the 
temperature  of  the  gases  below  their  "  flame-points."  The  arguments  on  the 
chemical  composition  of  smoke  were  enforced  by  extracts  from  a  letter  by  Mr. 
Mansfield,  published  in  the  Mechanic's  Magazine,*  in  which  the  subject  was  fully 
investigated. 

The  formation  of  smoke,  or  visible  carbon  held  in  suspension,  was  stated  to 
depend  entirely  upon  the  insufficiency  of  the  supply  of  oxygen  in  the  furnace,  as 
the  heat  of  the  furnace  would  cause  the  various  gases  to  be  given  off  more  rapidly 
than  their  combustion  could  be  supported,  by  the  quantity  of  oxygen  passing 
through  the  fire-bars  in  the  same  period  of  time ;  this  evil  being  much  aggravated 
by  the  heat  of  the  air,  as  usually  supplied  from  the  ordinary  ash-pit,  generally 
ranging  from  200°  to  300°  Fahrenheit,  and  the  air,  at  that  heat,  containing  less 
oxygen,  by  about  one-third,  than  at  the  usual  atmospheric  temperature ;  and,  con- 
sequently, that  the  combustion  of  the  fuel  to  which  it  was  supplied  must  be  one- 
third  less  perfect. 

The  simplest  means  of  preventing  the  formation  of  smoke  were  shown  to  be,  by 
providing  for  an  ample  supply  of  oxygen  in  a  condensed  state,  in  the  form  of  cold 
air,  to  the  fuel  on  the  tire-bars,  and  by  administering  such  further  supply  of  oxygen 
to  the  heated  gases,  as  m/ght  be  necessary  for  their  complete  combustion  whilst  in 
contact  with  the  boiler,  this  latter  supply  being  given  at  such  a  temperature  as 
would  insure  the  successive  ignition  of  the  gases  as  they  were  evolved.  Thus,  by 
establishing  nearly  perfect  primary  combustion,  the  quantity  of  smoke  evolved  was 
shown  to  be  reduced  to  a  minimum,  of  which  no  visible  trace  ever  reached  the 
summit  of  the  chimney. 

The  apparatus  by  winch  this  desirable  end  was  attained  was  described  to  consist 
of  two  parts,  each  being  the  addition  of  a  very  simple  apparatus  to  the  ordinary 
boiler  furnace.  The  first  of  these  was  a  duuble  set  of  thin  iron  bars,  lying  hori- 
zontally in  the  direction  of  their  length,  parallel  to  each  other,  immediately  beneath 
the  grate  in  the  ash-pit.  Each  set  of  bars  resembled  a  Venetian  blind  in  its 
arrangement,  the  bars  being  inclined  at  an  angle  of  45°  to  the  horizon  in  the  direc- 
tion of  their  width.  The  bars  of  the  two  sets  were  thus  inclined  in  opposite 
directions  and  being  so  close  together,  that  a  vertical  straight  line  could  not  pass 
between  any  adjacent  pair  of  them  ;  yet  far  enough  apart  to  allow  all  cinders  to  fall 
freely  through,  and  the  air  to  pass  freely  upwards  to  the  tire.  The  bars  were  of 
the  same  length  as  the  grate,  so  as  to  extend  from  front  to  back.  It  would  be  per- 
ceived that  the  effect  of  this  arrangement  must  be  to  screen  the  ash-pit  completely 
from  the  heat  radiated  directly  downwards  from  the  grate,  and  so  that  scarcely  any 
would  pass  through  by  reflection.  In  fact,  not  a  ray  of  heat  could  reach  the  ash- 
pit from  the  furnace,  without,  suffering  four  reflections  from  rough  iron  surfaces, 
which  would  leave  a  mere  shadow  of  a  ray  for  further  progress. 

Thus  a  large  quantity  of  heat,  which  otherwise  would  be  radiated  out  of  the 
furnace  into  the  ash-pit,  thence  reflected,  and  so  lost,  was  saved  for  the  boiler. 
The  ash-pit,  also,  was  only  slightly  heated  by  the  cinders  which  fell  through ;  and 
this  source  of  heat  might  be  reduced  to  any  extent  by  frequently  removing  the 
rubbish  from  the  pit.  Another  consequence  was,  that  the  air  passing  from  below 
through  the  grate,  not  being  heated  in  the  ash-pit,  entered  the  tire  cold,  aud 
therefore  not,  as  it  did  from  ordinary  ash-pits,  in  a  rarefied  condition.  By  its 
coolness,  this  air  prevented,  to  some  extent,  the  burning  of  the  grate-bars;  and, 
by  its  unrarefied  state,  it  produced  a  more  intense  and  rapid  combustion  of  the 
fuel  after  it  had  passed  the  bars. 

*  Vide  Mechanic's  Magazine,  October  14,  IS54,  page  365. 
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Another  part  of  the  contrivance  was  more  especially  the  smoke-burning  appa- 
ratus. It  consisted  of  a  set  of  tubes,  open  at  both  ends,  passing  through  the 
furnace  horizontally  from  front  to  back,  and  terminating  within  the  wall  of  the 
front  of  the  bridge,  with  valves  to  regulate  the  access  of  air  into  the  tubes.  The 
fire-bridge  differed  importantly  from  that  of  an  ordinary  furnace.  It  was  hollow, 
and  was  divided  into  two  parts,  the  larger  of  which  stood  up  from  below ;  the 
other,  which  was  shallower,  wan  in  contact  with  the  boiler.  Between  them  all 
the  products  of  combustion  passed  from  the  furnace.  The  two  parts  communi- 
cated with  each  other  by  channels  at  the  sides,  and  thus  formed  together  an 
annular  chamber.  The  tubes  before  mentioned  entered  the  front  wall  of  this 
chamber,  and  thus  established  a  communication  between  its  interior  and  the  outer 
air.  The  back  wall,  or  plate,  both  of  the  upper  and  of  the  lower  part  of  this 
chamber,  or  bridge,  being  perforated  with  numerous  holes,  opening  from  the  interior 
of  the  bridge  to  the  space  beyond  it,  established  a  direct  communication  between 
the  outer  air  and  the  throat  of  the  flue.  There  was  a  second  solid  bridge  beyond 
the  first,  descending  from  the  upper  side  of  the  flue ;  this,  by  interrupting  the 
direct  channel  through  that  part  of  the  passage,  retarded  the  flow  of  the  smoke 
and  gases,  and  caused  their  perfect  mixture  with  each  other,  within  the  space 
between  the  bridges. 

The  resnlt  of  this  arrangement  was,  that  a  current  of  highly  heated  air,  which 
passed  through  the  tubes  in  the  furnace,  escaped  at  the  bridge,  through  the  per- 
forations in  the  back  wall,  and  mixing  with  the  gases  from  the  furnace,  which  held 
the  smoke  in  suspension,  converted  the  smoke  into  flame. 

It  was  contended,  that  by  the  adaptation  of  this  apparatus  to  marine  boilers, 
the  high  temperature  of  the  stoke  holes  and  boiler  rooms  would  be  obviated,  and 
that  the  steam  vessels  would  not  be  so  evident  from  a  distance  as  they  now  were, 
by  the  volumes  of  smoke  they  gave  out;  and  by  having  a  telescopic  sliding  funnel, 
and  substituting,  daring  the  period  of  being  in  action,  a  horizontal  tube,  with  a 
small  fan  blower,  any  injury  to  the  main  funnel  would  be  effectually  prevented. 

It  appeared  that  the  results  of  this  apparatus  had  been  very  satisfactory;  that 
at  Messrs.  Meux's  brewery,  there  was  not  the  slightest  appearance  of  opaque  smoke 
from  the  chimney,  and  that  the  money  saving,  resulting  not  only  from  the  more 
perfect  combustion  of  the  fuel,  but  from  the  use  of  an  inferior  quality  of  coal  at  a 
lower  price,  amounted  to  full  twenty  per  cent.  This  success  was  so  great  as  to 
warrant  the  introduction  of  the  apparatus  to  the  more  general  notice  of  the  pro- 
fession and  the  public,  through  the  Institution  of  Civil  Engineers. 

November  21,  1854. 

The  discussion  being  renewed  on  Mr.  Woodcock's  paper,  it  was  shown  that, 
although  critically  precise  experiments  for  determining  the  amount  of  evaporation 
had  not  been  previously  made,  there  was  no  doubt  of  the  fact  of  its  being  possible 
to  use  a  lower-priced  fuel,  aud  to  do  the  full  amount  of  work  with  the  boiler,  with- 
out evolving  any  opaque  smoke  from  the  chimney;  and  thus,  whilst  complying  with 
the  requirements  of  the  Legislature,  a  pecuniary  saving  could  be  effected.  Recently, 
however,  by  experiments  on  a  cylindrical  boiler,  17  feet  long  by  3  feet  diameter,  it 
had  been  shown,  that  8-^  lbs.  of  water  injected  at  42°  Fahr.  was  evaporated  by  1 
lb.  of  Newcastle  small  coal,  when  Mr.  Woodcock's  apparatus  was  in  use.  It  was 
found  that,  with  small  bituminous  coal,  a  better  evaporation  was  maintained  than 
when  Llangennoch  coal  was  used,  and  without  any  appearance  of  smoke.  The 
cast-iron  bridges  of  the  furnace  did  not  appear  to  suffer  from  the  effects  of  the  fire ; 
the  passage  of  the  air  keeping  the  metal  comparatively  cool. 

As  soon  as  the  valves  of  the  apparatus  at  Messrs.  Meux  and  Co.'s  brewery 
were  closed,  there  was  a  dense  smoke ;  bat,  on  the  instant  of  opening  them,  the 
heated  gases  combined  with  the  oxygen  of  the  air  and  flashed  into  bright  flame. 
Llangennoch  coals  had  been  generally  used  at  Messrs.  Meux  and  Co.'s  brewery, 
not  from  any  economy  they  offered,  as  they  were  not  so  strong  as  the  Newcastle 
coals,  bat  for  the  sake  of  the  neighbourhood,  as  they  did  not  give  out  opaque  smoke ; 
however,  with  the  apparatus  described  by  Mr.  Woodcock,  small  Newcastle  slack 
could  be  used,  and  as  it  could  be  purchased  at  14s.  per  ton,  whilst  the  Llangen- 
noch coal  cost  28s.,  there  must  be  a  money-saving,  and  the  boilers  worked  quite  as 
efficiently. 

As  to  the  general  similitude  between  the  principles  advocated  by  Mr.  C  Wye 
Williams,  and  those  brought  into  notice  by  Mr.  Woodcock,  almost  the  only 
difference  appeared  to  be,  that  the  former  insisted  on  the  necessity  for  the  coldness 
of  the  air  admitted,  whilst  the  latter  contended  for  the  advantage  of  heating  the 
air  prior  to  its  mingling  with  the  gases.  On  this  point  many  conflicting  opinions 
were  given,  and  examples  quoted.  It  was,  however,  allowed  that  the  arrangement 
of  the  Venetian  blind  screens  below  the  grate  bars  was  novel,  and  was  likely  to 
be  beneficial  in  preventing  radiation  into  the  ash-pits,  and  thence  into  the  boiler- 
rooms  of  steam  vessels,  and  there  would  not  be  any  inconvenience  from  not  being 
able  to  introduce  prickers  from  beneath  the  bars,  as  good  stokers  always  cleared 
the  bars  from  above,  by  the  use  of  the  T-head  tool,  and  none  but  idle  or  bad 
stokers  allowed  the  clinkers  to  accumulate,  so  as  to  run  -between  the  bars,  and 
require  the  use  of  the  pricker. 

The  use  of  heated  air  was  practically  contended  for,  because,  when  the  air  was 
admitted  at  a  low  temperature,  there  was  a  certain  amount  of  loss  from  the  chilling 
effect  of  the  stream  or  film  of  air  before  it  mingled  with  the  gases;  whereas  this 
effect  was  not  perceived  when  the  air  was  admitted  at  a  certain  temperature.  Under 
Mr.  Williams'  system,  this  had  been  attempted  to  be  provided  against  by  multi- 
plying the  number  and  diminishing  the  individual  area  of  the  apertures  for  admitting 
air;  but  it  was  argued,  that  by  extending  the  number  of  apertures  still  more,  and 
previously  raising  the  temperature  of  the  entering  air  behind  the  bridge,  the  object 
would  be  more  certainly  attained.  The  system  of  supplying  air  at  a  very  elevated 
temperature  under  ga3  retorts,  had  been  very  advantageously  employed  for  many 
yea  s,  in  conjunction  with  the  hollow  bridge,  originally  introduced  by  Mr.  Farey, 
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the  father  of  the  late  Mr.  John  Farey.  In  corroboration  of  these  views,  it  was 
stated,  that  on  board  one  of  the  "  Citizen"  steamboats  on  the  Thames,  by  a  free 
admission  of  air,  only  through  a  series  of  parallel  wire-gauze  screens  in  the  fire- 
door,  so  as  to  distribute  it  in  minute  jets,  the  exhibition  of  opaque  smoke  had  been 
prevented,  whilst  a  saving  of  fuel  was  effected,  without  any  loss  of  speed,  or  any 
extra  labour  to  the  stoker.  A  hollow  bridge  was  also  used,  and  a  blast-pipe  being 
extended  from  the  base  of  the  funnel,  and  opening  into  the  bridge,  further  benefi- 
cial effect  had  been  produced. 

A  model  was  exhibited  of  a  hollow  cast-iron  bridge  plate,  with  a  series  of  vertical 
ribs,  so  arranged  as  to  form  tubes,  leading  up  from  the  ash-pit  to  the  apex  of  the 
bridge,  where  the  air  mingled  with  the  heated  gases,  and  passed  away  in  flame. 
The  currents  of  air  up  these  bridge  tubes  preserved  the  iron  from  destruction,  by 
carrying  off  the  caloric,  and  it  became  heated  in  its  upward  course. 

The  introduction  of  cold  air  was  advocated,  on  the  ground  that  a  mass  of  air, 
once  broken  up  into  films  or  minute  jets,  would  not  again  unite,  but  that  each  par- 
ticle would  pursue  its  independent  course,  until  it  combined  with  the  heated  gases. 
Therefore,  the  system  of  admission  by  the  perforated  fire-door,  so  as  to  pass  over 
the  incandescent  fuel,  had  been  so  strongly  advocated. 

It  was  urged,  that  mechanical  or  other  means  should  be  adopted  for  regulating 
the  proportion  of  oxygen,  according  to  the  state  of  incandescence  of  the  fuel  on  the 
bars.  This,  it  was  contended,  was  virtually  accomplished  through  the  side  tubes 
of  Mr.  Woodcock's  apparatus ;  as  it  had  been  shown,  that  the  velocity  of  the  pas- 
sage of  air  through  the  tubes,  was  exactly  in  proportion  with  the  demand  for  oxy- 
gen by  the  fuel.  That  the  air  was  really  heated  in  its  passage  had  been  shown  by 
inserting  a' thermometer,  protected  from  radiated  heat,  into  a  flue  in  connection 
with  the  hollow  bridge. 

The  question  of  the  applicability  of  most  of  the  systems  of  preventing  the  exhi- 
bition of  opaque  smoKe,  was  shown  to  depend,  to  a  great  extent,  on  the  area  of  the 
fire-grate  and  the  size  of  the  boiler,  for  if  both  were  restricted,  so  as  to  demand 
an  excessively  rapid  draught,  there  could  not  be  a  sufficient  mingling  of  the  gases 
to  insure  perfect  combustion. 

November  28. 

"  Description  of  the  Coffer  Dams  used  in  laying  the  lines  of  Water  Pipes  from 
Twickenham  to  Richmond,  crossing  the  River  Thames,"  by  Mr.  G.  J.  Munday. 

December  12,  1854 — January  9,  1S55. 
Discussion  on  Mr.  Barlow's  paper. 

December  19. 
This  was  the  Annual  General  Meeting,  when  the  report  of  the  retiring  council 
was  read. 

January  1G. 
"  Sketch  of  the  Canal  of  Marseilles,   and   a  Description  of  the  Aqueduct  of 
Roquefavour,"  by  Mr.  Rennie, 

February  G. 
"  On  the  Flow  of  Water  through  Pipes  and  Orifices,"  by  Mr.  J.  Leslie. 

February  13. 
Discussion  on  Mr.  Leslie's  Paper. 


SOCIETY    OF    ARTS. 

November  22. 
"  On  the  Manufacture  and  Application  of  various  Products  obtained  from  Coal, 
Coal  Gas  excepted,"  by  Professor  F.  Crace  Calvert.  The  author  commenced  his 
paper  by  remarking,  that  coals  could  be  divided  into  three  distinct  classes;  the 
first  class  being  employed  as  fuel  in  generating  steam,  the  second  for  making  coke, 
and  the  third  kind  for  producing  gas.  He  then  referred  to  the  reports  by  Sir 
Henry  De  la  Beche  and  Dr.  Lyon  Play fair  to  the  House  of  Commons,  on  Coals  for 
the  Steam  Navy,  and  stated,  that  great  improvements  were  yet  to  be  made  in  the 
construction  of  the  apparatus  for  generating  steam,  so  as  to  produce  economy  of 
fuel,  as  it  was  found  that  the  combustion  of  one  pound  weight  of  coal,  in  the  best 
constructed  boilers  of  the  present  day,  converted  into  steam  only  10  lbs.  of  water, 
at  a  temperature  of  212°,  instead  of  14j  lbs.,  which  was  the  quantity  demon- 
strated to  be  practicable  of  realization.  The  best  coals  for  making  coke  were  those 
which  would  yield  from  GO  to  70  per  cent,  of  coke,  with  but  a  slight  trace  of  sul- 
phur, and  which  had  the  property  of  caking  or  melting  together,  so  as  to  form  a 
solid  mass  in  the  oven.  This  superior  quality  of  coal  was  found  near  Newcastle- 
upon-Tyne  and  in  Lancashire,  the  best  coke  being  made  from  what  was  called 
u  Mountain  mine."  He  had  succeeded,  of  late  years,  in  discovering  a  simple  pro- 
cess for  removing  sulphur  from  coke,  thereby  greatly  enhancing  its  value  for  smelt- 
ing cast-iron  in  the  cupola,  and  increasing  the  bearing  strength  of  the  metal.  Tho 
products  obtained  from  coals  are  divisible  into  three  classes;  viz.,  gases,  liquids, 
and  solids.  The  liquid  products  from  coal  could  be  divided  into  two  distinct 
classes,  the  aqueous  portion  and  the  tarry  portion.  The  aqueous  portion  was 
valuable  chiefly  for  the  ammonia  which  it  contained,  and  which  was  put  to  the 
following  amongst  other  uses: — In  the  first  place,  it  was  bought  by  chemical 
manufacturers,  who  obtained  from  it  sulphate  of  ammonia  for  agricultural  purposes, 
sal-ammonia  for  soldering,  and  which  was  also  used  in  calico  and  print-works,  in 
the  production  of  a  style  of  prints,  called  "  steam  goods,"  From  these  two  salts 
was  obtained  hartshorn,  which  was  extensively  employed  in  pharmacy.  Ordinary 
coal-gas  liquor  was  often  employed  to  obtain  common  ammonia,  which  was  much 
used  in  dyeworks,  to  produce,  with  lichens,  beautiful  colouring  matters,  called  orchil 
and  cudbear,  valuable  for  the  production  on  silk  of  delicate  purple  hues.     One  of 
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the  most  interesting  and  useful  of  the  applications  of  ammoniacal  liquors  was  in 
the  preparation  of  ammoniacal  alum.  At  the  Chemical  Works  of  Messrs.  Spence 
&  Dixon,  near  Manchester,  800,000  gallons  of  ammoniacal  liquor  were  annually 
consumed  in  the  manufacture  of  ammoniacal  alum,  the  ammoniacal  liquor  being 
obtained  from  the  extensive  gas-works  belonging  to  the  corporation  of  Manchester. 
To  obtain  this  substance,  the  refuse  products  of  coal-pits,  known  as  aluminous 
shale,  was  heaped  into  small  mounds,  and  slowly  burned.  The  calcined  mass  was 
then  placed  in  large  leaden  vessels,  along  with  sulphuric  acid,  having  a  specific 
gravity  of  1*65,  being  the  strength  in  which  it  was  obtained  from  the  leaden 
chambers.  The  calcined  shale  and  sulphuric  acid  were  heated  for  forty-eight 
hours,  and  the  liquor  was  then  drawn  off,  and  put  into  another  vessel,  into  which 
arrived,  the  ammonia  generated  from  the  gas  liquor.  Thus,  these  three  substances 
— the  alumina  from  the  shale,  the  sulphuric  acid  obtained  from  the  pyrites,  and 
the  ammonia  from  the  gas  liquor — combined  to  produce  ammoniacal  alum,  which 
then  only  required  purifying,  by  successive  processes  of  crystallization. 

Mr.  Crace  Calvert  then  spoke  of  tar.  This  substance  was  generally  sold  to  the 
distillers,  who  obtained  from  it  a  volatile  fluid,  called  coal  naphtha,  a  light  oil, 
composed  principally  of  carbolic  acid  and  a  heavy  oil  of  tar,  in  the  retort  being  left 
a  solid  substance,  called  pitch.  Pitch  had  of  late  years  been  used  successfully  by 
the  corporation  of  Manchester  in  assisting  to  pave  the  streets,  the  interstices  be- 
tween the  paving-stones  being  filled  in  with  small  pebbles  or  gravel  mixed  with 
pitch.  The  first  product  obtained  in  the  distillation  of  tar,  was  a  mixture  of  very 
volatile  hydrocarbons,  which  had  received  the  name  of  raw  coal  naphtha;  and 
when  again  distilled,  it  was  sold  under  the  name  of  naphtha,  and  was  chiefly  burned 
by  the  keepers  of  stalls  in  streets  and  markets.  When  naphtha  had  been  mixed 
with  turpentine  and  alcohol,  it  was  called  camphine,  and  was  sometimes  burned  in 
lamps  in  private  dwellings.  Rectified  naphtha  was  used  to  dissolve  caoutchouc, 
for  making  garments  impermeable  to  water,  known  as  Macintoshes ;  and  when 
sulphur  was  added  to  the  caoutchouc,  vulcanized  india-rubber  was  produced.  It 
was  also  used  for  mixing  with  wood  naphtha,  to  render  the  latter  more  capable  of 
dissolving  resins,  for  the  production  of  cheap  varnishes.  "When  this  rectified 
naphtha  had  been  submitted  to  a  series  of  further  purifications,  it  had  received 
from  an  eminent  French  chemist,  named  Pelouze,  the  name  of  benzine,  which  had 
the  property  of  removing  with  great  facility  spots  of  grease,  tar,  or  resin,  from 
fabrics  and  wearing  apparel,  without  leaving  any  permanent  smell  or  mark,  or 
injuring  the  f.ibric,  as  was  the  case  with  turpentine.  Benzine  had,  through  his 
(Mr.  Calvert's)  exertions,  been  introduced  into  England,  and  had  been  found  most 
valuable  in  brightening  velvets,  satins,  &c.  When  this  benzine  was  treated  by 
nitric  acid,  it  gave  rise  to  a  substance  called  nitro-benzine,  which  was  every  day 
becoming  more  and  more  employed  as  a  substitute  for  essence  of  bitter  almonds, 
which  was  used  for  flavouring  and  communicating  scents  to  perfumery,  soaps,  &c. 

The  next  products  he  should  mention  which  were  distilled  from  co.il,  were  those 
which  had  the  name  of  light  oils  of  tar,  which  remain  on  the  surface  of  water,  and 
which  had  been  applied,  conjointly  with  the  heavy  oils,  with  great  success,  by  Mr. 
Pethell,  to  the  preservation  of  wood  from  rotting.  There  existed,  in  these  light 
oils  of  tar,  a  product,  called  tar  creosote,  or  carbolic  acid,  which  possessed  extraor- 
dinary antiseptic  properties;  such,  for  example,  as  preventing  the  putrefaction  of 
meat.  And  from  possessing  this  property,  it  was  employed  for  giving  an  artificial 
odour  and  taste,  as  of  having  been  smoked,  to  herrings,  hams,  &c.  He  had  ap- 
plied it  with  success  in  preserving  corpses  for  dissection,  and  also  in  preserving  the 
skins  of  animals  when  intended  to  be  stuffed.  It  had  also  been  tried  as  a  febrifuge, 
as  a  substitute  for  that  expensive  medicine,  sulphate  of  quinine;  and  Dr.  Bell,  of 
Manchester,  had  succeeded  in  curing  several  cases  of  intermittent  fever  by  its  aid 
in  the  Manchester  Infirmary.  He  had  lately  applied  carbolic  acid  in  a  manner 
that  offered  advantages  to  dyers  and  calico-printers. 

The  third  substance  which  passed  off  in  the  distillation  of  tar  was  called  heavy 
oil  of  tar.  This  substance  contained  a  singular  organic  product,  first  discovered 
by  Dr.  Hofmann,  and  called  by  him  "  kyanol,"  or  "  aniline,"  which  possessed  the 
property  of  giving,  with  bleaching-powder  and  other  agents,  a  magnificent  blue 
oolour.  An  interesting  fact  had  been  discovered  by  Mr.  James  Young,  of  Glasgow, 
namely,  that  if  coals  were  distilled  at  a  low  temperature,  the  products  obtained 
were  different  from  those  which  were  produced  when  coals  were  distilled  at  a  high 
temperature.  One  of  the  most  striking  differences  of  results  was,  that,  in  place  of 
the  naphthaline,  a  valuable  lubricating  agent,  called  paraffine,  a  solid  substance,  and 
a  large  quantity  of  carburetted  hydrogen,  were  also  distilled,  which,  being  free  from 
smell,  were  valuable  for  commercial  purposes,  and  had  received  the  general  name 
of  paraffine  oil;  or,  as  Dr.  Lyon  Play  fair  remarked,  in  his  report  of  the  Great 
Exhibition  of  1851,  it  was  "  liquefied  coal  gas."  This  paraffine  oil,  when  mixed 
with  other  oils,  was  now  most  extensively  employed  in  the  cotton-mills  of  Man- 
chester and  the  neighbourhood.  Solid  paraffine  was  also  obtained  in  the  distilla- 
tion of  peat,  and  was  employed  for  manufacturing  candles,  there  being  added  to  it 
about  20  per  cent,  of  wax.  These  candles  were  remarkable  for  their  transparency, 
and  the  pureness  of  their  flame. 

November  29. 

"  On  Unused  and  Unappreciated  Articles  of  Raw  Produce  from  different  parts  of 
the  World,"  by  Mr.  P.  L.  Simmons. 

SUBJECTS  FOR  PREMIUMS. 

The  Council  has  issued  the  following  new  list  of  subjects  on  which  communica- 
tions for  premiums  are  invited  for  the  coming  session  ; — 

CLASSES  I.  TO  IV. — RAW  MATERIALS. 

1.  An  account  of  the  methods  adopted  in  working  metalliferous  mines. 

2.  An  essay  on  ancient  metallurgy. 


3.  An  account  of  the  various  commercial  copper  ores,  of  the  smelting  process, 
and  the  methods  by  which  the  precious  inetals  can  be  separated  from  copper. 

4.  The  best  essay  on  iron  ore,  and  the  manufacture  of  iron,  as  carried  on  in  dif- 
ferent districts  and  countries;  especially  contrasting  the  iron  manufacture  of  Eng- 
land with  that  of  America  and  the  Continent  of  Europe. 

5.  An  account  of  the  manufacture  of  tin,  and  of  recent  discoveries  of  new  sources 
of  supply. 

6.  An  account  of  the  modes  by  which  wolfram  can  be  separated  from  other  ores ; 
and  on  the  uses  of  tungsten  in  the  arts. 

7-  Any  new  application  of  tungsten  in  arts  or  manufactures. 

8.  An  account  of  menaccauite  oriserioe,  and  suggestions  for  obtaining  titaninm 
from  these  ores. 

9.  Any  improvements  in  the  process  of  smelting  zinc  ores. 

10.  Any  improvement  in  the  process  of  condensing  the  fumes  in  the  smelting 
of  lead  slags. 

11.  The  best  account  of  the  production  of  sulphur  and  arsenic  from  the  metal- 
liferous ores  of  the  United  Kingdom,  and  statistics  of  the  use  and  export  of  these 
substances. 

12.  The  discovery  in  England,  or  the  importation  from  any  of  the  British  Posses- 
sions, of  plumbago,  or  of  some  other  substance  which  may  be  used  in  lieu  thereof, 
equal  in  quality  to  that  obtained  from  Cumberland. 

13.  An  acct.unt  of  the  methods  now  in  use  for  separating  silver  from  lead  ores. 

14.  The  best  essay  on  the  manufacture  of  steel  as  carried  on  in  different  districts 
and  countries,  especially  contrasting  the  steel  manufacture  of  England  with  that  of 
America  and  the  Continent  of  Europe. 

15.  An  account  of  the  best  proportions  for  the  production  of  the  compound  metal 
bronze;  and  the  preparation  of  bronze  washes. 

16.  The  invention  of  a  white  metallic  alloy,  free  from  microscopic  faults,  which 
may  be  successfully  applied  to  the  arts;  is  hard  enough  for  use  in  reflecting  tele- 
scopes, and  is  not  liable  to  be  acted  upon  by  the  atmosphere. 

17*  The  discovery  or  manufacture  of  a  new  smokeless  fuel,  which  shall  not  occupy 
more  space,  or  be  of  greater  weight  than  the  fuel  now  in  use  ;  and  shall  be  equal  in 
the  amount  of  heating  power,  without  liability  to  injure  metals  in  contact  with  it. 

18.  The  most  complete  series  of  specimens  of  products  obtained  from  coal,  other 
than  gas  and  coke,  with  an  account  of  the  processes  employed  in  their  manufacture, 
and  the  purposes  to  which  they  are  or  may  be  applied. 

19.  An  account  of  the  processes  employed  in  obtaining  different  products,  as 
paraffine,  from  shale,  and  the  uses  to  which  they  may  be  applied. 

20.  The  discovery,  in  England,  of  a  bed,  or  beds,  of  pure  white  sand,  suited  to 
the  manufacture  of  glass,  and  possessing  similar  properties  to  the  French  sands 
used  in  the  same  manufacture. 

21.  An  account  of  the  economic  manufacture  of  colours  by  electricity. 

22.  An  account  of  the  economic  manufacture  of  oxide  of  zinc,  and  its  incorpora- 
tion with  other  colours,  so  as  to  render  them  not  liable  to  be  acted  upon  by  sulphu- 
rous gases,  or  to  fade  on  exposure  to  light  and  heat. 

23.  The  preparation  of  any  colour,  applicable  to  the  japanned  surfaces  of  papier 
mache\  that  shall  be  free  from  the  brightness  (or  glare)  of  the  varnished  colours 
now  used,  but  yet  possess  the  same  degree  of  hardness  and  durability. 

24.  An  account  of  the  best  method  of  manufacturing  artificial  ultramarine,  with 
suggestions  for  the  extension  of  its  production  in  this  country. 

25.  The  best  specimen  of  English-made  artificial  ultramarine. 

26.  The  preparation  of  light  colours  to  be  used  in  enamelling  or  japanning  slate 
or  iron  that  will  stand  the  action  of  heat  from  the  fire  without  blistering  or  disco- 
loration, and  be  sufficiently  hard  to  resist  scratches. 

27.  An  accouut  of  the  processes  involved  in  the  preparation  of  animal  charcoal, 
and  its  recent  applications  to  manufacturing  and  other  purposes. 

28.  An  account  of  the  raw  materials  obtainable  from  different  parts  of  the  world, 
that  are  not  yet  generally  introduced  into  commerce. 

29.  The  importation  of  not  less  than  half  a  ton  of  well-dried  plantains,  or  ba- 
nanas, from  the  West  Indies. 

30.  The  importation  from  Australia,  New  South  Wales,  or  Van  Diemen's  Land, 
of  not  less  than  fifty  pounds  of  dried  fruits,  of  good  marketable  quality. 

33 .  The  importation  of  not  less  than  one  pipe  of  wine  of  good  marketable  quality, 
made  from  the  produce  of  vineyards  in  Australia. 

32.  The  best  essay  on  the  theory  and  practice  of  fermentation,  particularly  as 
applied  to  the  art  of  brewing;  so  as  to  modify,  or  altogether  dispense  with,  the 
intermediate  process  of  malting. 

33.  A  substitute  for,  or  preparation  of,  yeast  for  raising  bread,  that  may  be 
preserved  for  use,  better  than  any  hitherto  generally  known. 

34.  An  account  of  the  processes  employed  in  the  manufacture  of  starch,  the 
sources  from  whence  it  is  obtained,  and  the  purposes  to  which  it  is  applied. 

35.  Improvements  in  the  processes  for  preserving  animal  food,  and  for  preventing 
salted  and  other  provisions  becoming  rancid ;  with  an  account  of  the  methods 
at  present  employed. 

36.  The  best  and  simplest  means  of  preserving  milk  for  use  on  shipboard. 

37.  An  essay  on  the  construction  of  beehives  and  the  management  of  bees,  with 
an  account  of  the  different  qualities  of  honey,  and  other  products  of  the  bee,  ob- 
tainable from  various  districts  and  countries. 

38.  An  account  of  the  gums  of  commerce. 

39.  The  discovery  and  production  to  the  society  of  any  new  substance  which  can 
be  successfully  used  as  a  substitute  for  gutta  percha. 

40.  The  production  of  a  perfectly  colourless  copal  varnish,  not  liable  to  injure  the 
colours  over  which  it  is  applied. 

41.  The  production  of  a  colourless  gold  size,  not  liable  to  affect  the  delicate  tints 
with  which  it  is  mixed  when  used  to  facilitate  their  drying. 
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42.  A  pure  colourless  oil  suitable  for  artists,  or  for  a  decolorizing  agent  for 
linseed  oil,  which  will  leave  its  other  properties  unimpaired. 

43.  An  account  of  the  manufacture  of  garancine,  as  now  practised  in  France, 
commencing  with  the  best  processes  for  grinding  the  root  to  powder ;  with  obser- 
vations as  to  such  modifications  as  might  be  necessary  for  rendering  similar  ma- 
chinery available  for  grinding  Indian  munjeet  or  madder. 

44.  The  production  of  cheap  purple  and  yellow  lakes,  of  good  quality,  suitable 
for  carriage-builders,  &c,  and  not  liable  to  fade  or  change  colour. 

45.  The  importation  of  at  least  two  tons  of  any  new  vegetable  fibre,  applicable 
to  all  the  purposes  for  which  flax  or  hemp  is  now  used,  and  equally  strong  and 
durable. 

46.  The  best  samples  of  ornamental  woods  from  New  Zealand,  or  any  other 
British  colony,  new  to  commerce,  and  suitable  for  the  manufacture  of  furniture. 

47.  The  importation  of  the  largest  quantity  of  American  white  hickory  for  the 
year  ending  1855. 

48.  The  discovery  of  an  economic  and  effective  substitute  for  the  teazels  used  in 
raising  the  face  or  nap  of  cloth. 

49.  The  best  essay  on  the  distribution  of  beds  of  shells,  and  sources  of  supply  of 
mother-of-pearl,  especially  those  hitherto  undeveloped  by  commerce. 

50.  A  method  of  preparing  an  engine  size  for  the  use  of  papermakers,  superior 
to  any  now  in  use. 

51.  The  best  account  of  the  mode  in  which  size,  from  sea-weed,  is  prepared  and 
used  by  the  Chinese. 

52.  The  best  series  of  useful  products  from  sea-weeds,  the  methods  of  obtaining 
them,  and  the  purposes  to  which  they  are  or  may  be  applied. 

52.*  An  effectual  method  of  utilizing  the  sewage  of  towns. 

CLASSES  V.  TO  X. — MACHINERY. 

53.  An  account  of  recent  improvements  in,  or  applications  to,  the  furnaces  of 
steam-engine  boilers,  for  the  consumption  or  prevention  of  smoke,  without  increasing 
the  expense  of  working. 

54.  An  account  of  improvements  in  the  furnaces  of  manufactories,  especially 
in  glass-works,  iron-foundries,  aud  the  like,  for  the  consumption  or  prevention  of 
ssooKe. 

55.  The  best  essay  on  motive  agents,  either  that  have  been  introduced  or  pro- 
posed, aud  I  he  peculiarities  of  the  machinery  for  utilizing  the  power  obtained,  with 
the  results  of  experiments. 

56.  The  best  essay  on  electro-magnetic  engines. 

57-  The  adaptation  of  anew  submerged  propelling  power  in  marine  navigation, 
which  shall  possess  all  the  advantages  of  the  screw-propeller,  and  be  more  directly 
acted  upon  by  the  moving  power. 

58.  An  account  of  the  mechanical  means  at  present  in  use  to  facilitate  the  ope- 
ration of  packing  goods,  whether  by  hydraulic  presses,  or  otherwise. 

59.  Economical  and  durable  sets  of  the  standard  weights,  measures,  and  balances 
of  Great  Britain,  suitable  for  the  use  of  towns,  public  companies,  universities, 
schools,  and  the  colonies. 

60.  The  best  form  of  street  goods'  waggon  ;  the  improvements  required  are  a 
lower  eentre  of  gravity,  and  a  ready  means  of  discharging  heavy  packages. 

61.  An  account  of  recent  improvements  in  machinery  for  breaking,  cutting,  and 
dressing  flax. 

62.  The  best  and  most  economical  mode  of  cutting  out  boots  and  shoes  by  ma- 
chinery, so  as  to  effect  a  saving  of  time  and  material. 

63.  An  account  of  the  methods  now  in  use  for  working  malleable  iron  ;  and  of 
any  recent  improvements  in  the  machinery  employed  for  converting  iron  into  bars, 
plates,  &c. 

64.  The  invention  of  a  simple  machine,  by  which  plates  of  cold  iron,  say  seven 
feet  by  tbree  feet,  and  from  one-eighth  to  one-half  inch  thick,  may  be  readily  cut 
either  lengthways  or  across,  in  equal  parts,  or  in  any  other  proportion  that  may 
be  required. 

65.  An  account  of  recent  improvements  in  the  manufacture  of  sugar  from  beet- 
root in  Great  Britain  and  Ireland,  and  of  the  results  obtained. 

66.  The  best  account  of  recent  improvements  in  the  construction  and  laying  out 
of  large  breweries,  and  the  "  plant"  connected  therewith. 

67.  Improvements  in  the  employment  of  gas  fur  domestic  purposes,  especially 
for  heating,  ventilating,  and  cooking ;  with  the  cost  and  results  thereof. 

68.  A  cheap  and  efficient  meter,  for  experimental  purposes,  for  registering  small 
"quantities  of  gas. 

69.  An  account  of  the  successful  manufacture  of  hydro-carbon  gas,  with  the  cost 
of  its  production. 

70.  An  elastic  material  for  tubing  suited  to  the  conveyance  of  gas,  and  not 
liable  to  be  affected  by  alterations  in  temperature,  or  to  be  acted  upon  by  the  gas 
itself. 

71.  Improvements  in  the  ventilation  of  emigrant  ships. 

72.  Improvements  in  the  oxy-hydrogen  microscope,  and  the  means  by  which  a 
bright  object  may  be  presented  on  a  dark  ground. 

73-  An  essay  on  mechanical  and  other  contrivances  for  reducing,  enlarging,  copy- 
ing, and  reproducing  mechanical  drawings;  to  be  suited  to  the  pnrpuses  of  the 
lith'-grapher,  Sec 

74.  A  rapid  means  of  reproducing  artistic  designs  or  sketches,  without  the  inter- 
vention of  hand  labour,  for  surface  printing  by  machinery. 

74.*  A  means  of  producing  impressions  from  copper-plates  by  machinery,  with- 
out the  intervention  of  hand  labour. 

75.  The  invention  of  a  single  electrometer,  to  be  sold  at  a  moderate  price,  for 
determining  the  amount  and  kinds  of  atmospheric  electricity;  and  which  will 
show  uniform  results  under  uniform  circumstances. 


76.  The  invention  of  a  marine  mercurial  barometer,  which  will  obviate  the  oscil- 
lation of  the  mercury,  and  fulfil  all  the  conditions  necessary  to  make  it  a  good  and 
reliable  instrument,  and  be  sold  at  a  moderate  price. 

77.  The  invention  of  an  anemometer  for  determining  the  direction  of  the  wind, 
and  its  pressure  in  lbs.  on  the  square  foot ;  to  be  sold  at  a  moderate  price. 

78.  The  invention  of  an  anemometer,  for  measuring  the  force  and  direction  of 
the  wind  on  board  ship  correctly,  distinguishing  the  amount  due  to  the  wind  and 
that  due  to  the  ship's  velocity,  varying  with  the  angle. 

79.  A  machine  that  will  satisfactorily  determine  great  depths  at  sea  by  compres- 
sion, free  from  the  errors  of  absorption  of  air,  if  that  be  employed,  or  from  the  ine- 
qualities of  a  spring,  if  that  be  used;  and  upon  a  scale  of  sufficiently  large  dimensions 
throughout  to  be  practically  useful  and  correct. 

80.  An  instrument  that  will  detect  the  local  attraction  of  a  ship  at  sea  with 
reference  to  the  compass,  by  direct  observation  of  the  heavenly  bodies,  without 
the  process  of  turning  the  ship. 

81.  An  artificial  horizon  that  can  be  practically  employed  at  sea,  and  which  wf 
give  the  altitude  of  a  heavenly  body  with  sufficient  accuracy  for  the  purpose  ol 
navigation. 

82.  A  self-registering  thermometer  for  great  depths  at  sea,  that  will  not  be  de- 
ranged by  checking  and  hauling  up  the  line,  and  that  will  give  the  maximum  and 
minimum  of  temperature  passed  through. 

83.  Improved  arrangements  for  wet  and  dry  bulb  thermometers. 

84.  The  invention  of  a  self-registering  minimum  thermometer. 

85.  A  simple  mechanical  bucket  for  drawing  up  specimens  of  water  from  mode- 
rate depths  at  sea  while  the  ship  is  under  weigh,  and  of  such  material  as  will  not 
readily  affect  the  water  enclosed. 

86.  An  improved  simple  azimuth  compass  of  moderate  price. 

87.  A  conductor's  pianoforte,  of  limited  compass,  that  is,  of  about  two  octaves, 
which  might  be  placed  near  the  conductor's  desk,  or  form  part  of  it. 

CLASSES  XI.  TO  XXIX. — MANUFACTURES. 

Textile  Fabrics  and  Materials. 
SS.  The  production  of  a  lustrous  wool,  to  be  used  in  lieu  of  silk,  in  the  manu- 
facture of  fringes,  carriage  -laces,  &c, 

89.  An  account  of  an  improved  method  of  transferring  the  pattern  from  the 
original  design  to  the  cards  of  the  jacquard  loom,  so  as  to  lessen  the  number  of 
cards  required. 

90.  The  successful  application  of  some  new  means  (as  electricity  or  photography, 
for  instance,)  for  producing  ornamental  designs  in  woven  fabrics,  which  shall  be 
cheaper  and  easier  of  application  than  those  at  present  employed. 

91.  An  account  of  the  methods  at  present  practised  in  France  for  dyeing  and 
dressing  morocco  leather. 

92.  An  efficient  means  of  removing  the  fatty  matters  from  skins,  so  as  to  render 
them  capable  of  receiving  mordants  by  the  ordinary  printing  process. 

93.  The  best  mode  of  dressing  kid  for  the  upper  leathers  of  boots ;  the  improve- 
ments required  are,  strength  of  the  grain,  and  a  good  firm  black  dye. 

94.  A  statistical  statement  of  the  various  materials  used  in  the  manufacture  of 
paper. 

95.  The  best  specimen  of  paper,  not  less  than  one  cwt.,  produced  either  wholly  or 
in  part  from  new  materials,  such  materials  not  being  more  costly  than  those  now 
used  ;  with  full  particulars  as  to  the  manufacture. 

96.  The  best  series  of  tinted  writing  and  packing  papers  coloured  in  the  pulp, 
made  from  materials  not  suited  for  the  manufacture  of  white  paper. 

97.  The  best  method  of  colouring  paper  in  the  pulp  with  indigo,  and  with  greens 
of  various  hues,  the  colours  not  to  be  liable  to  be  affected  by  gases. 

98.  Improvements  in  the  manufacture  of  transparent  papers. 

99.  The  best  method  of  glazing  paper  in  the  web. 

100.  A  method  of  more  thoroughly  sizeing  machine-made  papers  with  animal 
size. 

101.  The  invention  of  a  means  of  copying  letters,  by  which  the  inconvenience  at 
present  attending  the  use  of  the  "style"  may  be  obviated,  and  both  the  original 
and  the  copy  shall  be  permanent. 

102.  A  ready  means  of  taking  a  limited  number  of  impressions  of  written  docu- 
ments, as  letters,  &c.,  on  ordinary  writing  paper. 

103.  An  account  of  recent  improvements  in  the  manufacture,  by  steam  power, 
of  carpeting,  whether  Brussels,  velvet-pile,  or  terry;  especially  of  processes  by 
which  the  warp-threads  are  coloured  to  form  the  pattern  before  weaving. 

104.  The  best  mode  of  finishing  the  edges  of  machine-made  bobbin  lace  (in 
imitation  of  pillow  lace),  so  as  to  supersede  the  use  of  the  separate  pearl  edge, 
usually  sewn  on. 

Metallic,  Vitreous,  and  Ceramic  Manufactures. 

105.  The  production  of  castings  in  iron,  equal  in  sharpness  and  delicacy  of  sur- 
face to  those  now  imported  from  Berlin. 

106.  The  cheapest  and  best  smoke-consuming  and  fuel-economising  open  grate. 

107.  The  cheapest  and  best  application  of  smoke-consuming  and  fuel-econo- 
mising principles  to  domestic  fire-places. 

3  08.  The  best  adjustment  of  a  tubular  chimney,  with  ventilator  to  the  above, 
with  the  results  of  the  trials  of  its  working. 

109.  The  best  water-closet,  with  the  following  properties: — 1.  A  scour  for  the 
complete  removal  of  the  soil.  2.  The  best  trap  against  the  ingress  or  regurgita- 
tion of  effluvia  from  the  general  system  of  drainage  with  which  each  soil-pan  must 
communicate.  3.  The  consumption  of  the  least  quantity  of  water  for  a  completi' 
scour  and  perfect  trap.  4.  Durability,  or  freedom  from  the  liability  of  (a)  break- 
age in  consequence  of  frost ;  (6)  derangement  of  the  machinery  ;  (c)  breakage  b} 
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cureless  usage;  (d)  stoppages.     5.  Easy  repair.     6.  Cheapness  when  manufac- 
tured on  a  large  scale. 

110.  The  best  essay  on  ancient  goldsmiths'  work. 

111.  The  best  specimen  of  figure  chasing  in  silver,  out  of  the  solid  plate. 

112.  The  best  specimens  of  cisterns  suitable  for  household  or  other  purposes, 
made  of  glass,  in  one  piece. 

113.  A  cheap  quality  of  glass  applicable  for  drains,  water-pipes,  sinks,  shelves 
for  larders,  dairies,  &c,  in  which  coarseness  and  want  of  transparency  are  not 
regarded. 

114.  The  best  specimens  of  glass  for  chemical  use,  capable  of  resisting  a  high 
degree  of  heat  without  softening,  and  not  liable  to  break  from  changes  of  tem- 
perature. 

115.  The  best  specimen,  in  imitation  of  Venetian  or  ancient  glass,  of  a  useful 
jug,  drinking  glass,  or  dish ;  every  specimen  must  be  left  exactly  as  finished  by 
the  glass-blower. 

116.  Any  important  improvement  in  the  construction  of  kilns  for  firing  or  bak- 
ing paiian,  china,  and  earthenware. 

Miscellaneous  Manufactures. 

117.  An  essay  on  architectural  and  decorative  ornaments;  the  materials  em- 
ployed, their  mode  of  manufacture,  and  the  comparative  cost  of  production. 

118.  An  essay  on  the  best  examples  of  modern  furniture  in  various  materials, 
exhibiting  sound  principles  of  construction,  in  combination  with  decorative  art. 

119.  A  chair  or  couch,  affording  the  greatest  possible  amount  of  support  to  per- 
sons of  weak  physical  powers  whilst  writing. 

120.  A  composition  for  the  feeding-rollers  for  printing  paper-hangings  by  cylin- 
der machinery,  similar  in  consistency  and  texture  to  the  gelatine  rollers  used  in 
letter-press  printing,  but  which  is  required  to  work  in  water-colours. 

121.  An  account  of  any  material  improvement  in  the  moulding,  burning,  or 
general  manufacture  of  bricks;  the  chief  qualities  required  being  strength,  inde- 
structibility, and  cheapness. 

122.  The  best  form  of  kiln  for  the  manufacture  of  draining  tiles,  hollow  bricks, 
roof  tiles,  paving  tiles,  or  common  bricks;  which  kiln  shall  be  the  cheapest  and 
simplest  to  construct,  with  the  least  quantity  of  materials  for  transport ;  the  most 
complete  combustion  of  fuel,  and  the  least  in  consumption,  with  or  without  means 
of  drying  in  the  kiln  itself,  or  in  a  shed  attached  to  it ;  to  be  verified  by  trial  works, 
and  the  cheapest  production  of  perfect  goods. 

123.  The  best  and  cheapest  white  or  light-coloured  glazed  tiles  and  bricks,  to 
be  used  in  cottage  construction. 

124.  A  means  of  imparting  additional  firmness  and  tenacity  to  the  clay  used  for 
artistic  modelling,  without  diminishing  its  plasticity. 

125.  An  account  of  the  clays  produced  in  these  islands,  and  their  uses,  with 
especial  reference  to  the  manufacture  of  stoneware  pipes,  for  sewage  and  other 
sanitary  purposes. 

126.  A  means  of  rendering  the  plaster  used  for  casts  less  absorbent  and  more 
adhesive,  so  as  to  facilitate  its  use  for  repairing  purposes. 

127.  The  best  means  of  utilizing  refuse  ores,  retuse  coal,  and  impure  approxi- 
mations to  coal. 

128.  The  best  means  of  turning  to  useful  account  slag,  in  a  coarse,  refined,  or 
combined  state. 

CLASS  XXX. — FINE  AltTS. 

129.  The  best  specimen  of  modelling  and  medal  die-sinking  ;  an  impression  from 
the  die,  and  the  original  model  to  be  sent  to  the  society. 

130.  The  best  design  for  a  flower  trough,  or  vase,  ornamented  in  bas-relief,  and 
capable  of  being  cast  from  a  mould  in  one  piece,  and  of  being  produced  in  terra 
cotta. 

131.  The  best  cheap  set  of  plain  vases,  in  china,  earthenware,  or  terra  cotta, 
suitable  for  mantel-piece  ornaments, 

132.  The  best  cheap  set  of  plain  vases  in  glass,  suitable  for  mantel-piece  orna- 
ments. 

133.  The  best  series  of  four  outline  drawings  in  illustration  of  Longfellow's  poem, 
"  Building  the  Ship." 

134.  The  best  series  of  four  outline  drawings  applicable  to  ornamental  purposes, 
and  illustrative  of  acts  of  mercy. 

136.  The  best  series  of  botanical  and  structural  drawings  of  a  forest  tree. 

136.  The  best  series  of  botanical  and  structural  drawings  of  the  cerealia. 

137.  The  best  series  of  coloured  botanical  and  structural  drawings  of  any  well- 
known  English  plant. 

138.  The  best  series  of  drawings  of  any  animal,  displaying  its  anatomy. 

139.  The  best  series  of  large  drawings  or  diagrams,  suitable  for  lecturers,  in 
illustration  of  any  special  subject  of  natural  history  applied  to  manufactures,  as  the 
hemp  or  the  flax  plant. 

140.  The  best  series  of  four  large  drawings  or  diagrams,  suitable  for  lecturers, 
in  illustration  of  any  piece  of  machinery,  as  a  loom,  steam-press,  paper-engine,  &c. 

N,B. — The  drawings  of  the  last  six  subjects  not  to  be  less  than  3  feet  by  4  feet. 

All  communications  must  be  written  on  foolscap  paper,  on  one  side  only,  with 
an  inch  and  a  quarter  margin.  They  must  be  accompanied  by  such  drawings, 
models,  or  specimens,  as  may  be  necessary  to  illustrate  the  subject.  The  drawings 
should  be  on  a  sufficiently  large  scale  to  be  seen  from  a  distance,  when  suspended 
on  the  walls  of  a  meeting-room. 

In  regard  to  colonial  produce  of  all  kinds,  it  is  absolutely  necessary  that  a  certi- 
ficate from  the  governor,  or  other  qualified  person,  should  accompany  the  samples 
sent  to  the  society,  certifying  that  they  really  are  the  produce  of  the  particular  dis- 


trict referred  to.  The  samples  should  be  sufficient  in  quantity  to  enable  experi- 
ments to  be  made,  and  an  opinion  to  be  formed  of  their  quality.  In  every  instance 
the  maximum  extent  of  the  plantation  from  which  the  produce  has  been  taken  must 
be  stated,  with  the  average  yield  obtained,  and  whether  similar  articles  have  hitherto 
been  exported  from  the  colony,  or  not,  and  in  what  quantities. 

All  communications  and  articles  intended  for  competition  must  be  delivered  to 
the  Secretary,  at  the  Society's  house,  free  of  expense,  on  or  before  the  31st  of 
March,  1855.  This  restriction,  as  to  the  date  of  receipt,  does  not  apply  to  those 
articles  of  colonial  produce  which  were  not  in  last  year's  list. 


MONTHLY  NOTES. 


Cowburn's  Oscillating  Safety  Valve. — Two  modifications  of  this  valve 
are  represented  in  our  engraving,  as  applied  to  a  boiler  of  the  cylindrical  daefi. 
The  valve  is  spherical,  and  rests  upon  the  open  end  of  the  steam  pipe,  the  contact 
surfaces  being  kept  in  good  order  by  the  constant  motion  of  the  valve.  Oue  of 
these  valves  is  represented  as 
applied  to  a  pipe  projecting  for- 
ward upon  the  front  end  of  the 
boiler,  a,  the  fire-door,  e,  of 
which  has  a  bent  rod,  c,  fixed 
to  it  in  such  a  position  as,  on 
opening  the  door,  to  strike  the 
support,  d,  of  the  valve  weights 
and  cause  it  to  oscillate.  On 
the  top  of  the  boiler  is  a  larger 
valve,  e,  the  seating,  F,  of  which 
is  formed  on  the  open  end  of  the 
pipe,  g,  rising  up  from  the  boiler. 
The  valve  is  weighted  so  as  to  be 
pressed  directly  down  upon  its 
seat,  without  the  intervention  of 
the  usual  lever.  A  series  of 
pendant  rods,  h,  are  secured  to 
the  ball,  e,  and  carry  at  their 
lower  ends  a  ring  for  supporting 
the  weights,  I,  which  surround 
the  steam  pipe,  G.  The  weights, 
I,  of  the  lower  valve  are  sup- 
ported by  a  single  rod,  H,  wl  ieh 
branches  into  a  fork  at  its  uppt. 
end,  so  as  to  clear  the  steam 
pipe.  Mr.  Cowburn  reasonably 
urges  the  advantage  of  direct 
weighting  for  safety  valves,  on  the 

ground  that  a  very  large  addition  in  the  dead  weight  upon  the  valve  would  cause 
a  comparatively  small  increase  of  pressure  on  each  square  inch  of  the  valve  area, 
so  that  no  injurious  increase  of  the  pressure  can  be  effected  by  the  engineer,  with- 
out its  being  obvious  to  all  on  the  most  transient  glance  at  the  valves. 

Paris  Exhibition  of  1855. — Considerable  alacrity  has  been  shown  through- 
out the  country,  in  preparations  for  the  forthcoming  Parisian  collection.  There 
are  20  exhibitors  of  silk,  5  of  shawls  and  mixed  fabrics,  15  gold  and  silversmiths, 
IS  of  cabinet  work  and  decoration,  11  of  clocks  and  watches,  16  of  musical  in- 
struments, 25  of  general  metal  work,  15  of  saddlery,  13  tanners  and  curriers,  12 
of  carriages,  17  of  letterpress  printing,  &c,  5  of  bookbinding,  8  of  copperplate 
printing,  29  of  boots  and  shoes,  26  manufacturing  chemists,  9  of  carpets  (London), 
21  ditto  (country),  4  of  rope  and  twine,  15  of  paper  and  stationery,  8  brush  and 
comb-makers  and  turners,  and  6  of  hats  and  caps.  In  addition  to  these,  a  sup- 
plementary list  has  been  printed,  containing  130  metropolitan  exhibitors,  whose 
various  professions,  and  other  causes,  would  not  admit  of  their  strict  classification 
under  any  of  the  above  heads.  Aberdeen  sends  10  exhibitors;  Arbroath,  11; 
Belfast,  26;  Birmingham,  93;  Bradford,  13;  Bristol,  5;  Derby,  10;  Dublin, 
43;  Dundee,  15;  Dunfermline,  1;  Edinburgh,  13;  Galashiels,  22;  Glasgow,  5S; 
Huddersfield,  12;  Leeds,  21;  Nottingham,  21;  Paisley,  9;  Preston,  2;  Shefiield, 
85;  Staffordshire  Potteries,  22;  Sunderland,  22;  Trowbridge,  4;  Walsall,  1; 
Wolverhampton,  22.  Manchester  has  sent  no  return,  the  committee  in  that  city 
having  determined  to  make  a  collective  display  of  the  staple  manufactures  of  the 
district  without  putting  forward  the  names  of  the  particular  firms.  The  districts 
where  no  committees  have  beeu  formed,  will  be  represented  in  the  aggregate  by 
upwards  of  65  exhibitors.  The  number  of  contributors  to  the  machinery  depart- 
ment (both  in  motion  and  at  rest)  is  146,  together  with  25  of  our  most  celebrated 
agricultural  implement  makers. 

Society  of  Akts'  Exhibition  of  Inventions.  —  The  Seventh  Annual 
Exhibition  of  Patented  Inventions,  under  the  auspices  of  the  Society  of  Arts,  is 
fixed  for  public  inauguration  on  the  2d  of  April.  Articles  for  exhibition,  whether 
specimens,  models,  or  drawings  of  inventions,  are  to  be  sent  in  not  later  than  the 
19th  of  March. 

The  British  Association  at  Glasgow. — A  preliminary  meeting  has  been 
held  at  Glasgow,  in  preparation  for  the  meeting  there  of  the  British  Association 
next  September.  Our  older  readers  will  remember  that  the  Association  has  once 
before  assembled  in  the  Scottish  commercial  metropolis;  namely,  in  1840,  when 
the  Marquis  of  Breadalbane  occupied  the  presidential  chair.  At  that  time  the  city 
was  far  less  able  to  receive  this  assemblage  than  it  now  is,  and  the  citizens  are, 
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therefore,  very  properly  congratulating  themselves  upon  their  improved  condition, 
and  their  superior  powers  of  accommodation,  as  developed  in  the  fifteen  years'  iu- 
terval  of  the  visits.  The  following  is  the  list  of  officials  for  the  year : — President: 
His  Grace  the  Duke  of  Argyll.  Vice-Presidents:  Principal  Macfarlan,  D.D.  ; 
Sir  Vim.  Jardine,  Bart.,  of  Jardine  Hall;  Professor  Thomas  Graham;  Professor 
William  Thomson  ;  Sir  Charles  Lyell;  James  Smith,  of  Jordan  Hill;  Walter  Cram. 
General  Secretary:  Colonel  Edward  Sabine.  Assistant  General  Secretary :  John 
Phillips.  General  Treasurer:  John  Taylor.  Local  Treasurer:  Professor  Ramsay. 
Local  Secretaries?  John  Strang,  Professor  Thomas  Anderson,  William  Gourlie. 

law  reports  in  patents. 

Fabricated  Trade  Marks— Leech  v.  Doorgachurn  Seal  and 
Another. — This  was  a  suit  before  the  Supreme  Court  of  Calcutta,  by  Mr. 
Leech  of  Stalybridge,  near  Manchester,  to  restrain  defendants  from  using  a 
fabricated  mark  for  stamping  gray  shirtings  of  an  inferior  character,  so  as  to 
lead  persons  to  believe  they  were  genuine.  The  bill  sought  delivery  up  of 
the  false  stamp,  an  injunction  as  to  selling  shirtings  so  stamped,  and  an 
acconnt  of  the  profit  made  already  by  such  sales.  For  the  plaintiff  it  was 
stated  that  the  imitation  of  English  trade  marks  in  Calcutta  had  lately  been 
carried  on  to  a  considerable  extent.  Amongst  others,  Mr.  Leech's  had  been 
imitated,  and  inferior  goods  had  been  sold  impressed  with  his  mark. — "William 
Bluudell,  of  Leech,  Kawson,  &  Co.,  sole  agents  of  Mr.  Leech  for  sale  of  the 
shirtings  marked  "A.,"  which  is  generally  known  as  "the  company's  mark," 
proved  the  mark  as  being  that  of  John  Leech,  and  that  the  marks  purport- 
ing to  be  Leech's,  which  was  on  some  cloth  produced,  was  a  counterfeit  mark 
pat  npcn  cloth  also  exported  by  Leech  to  India,  but  not  manufactured  by  him. 
The  difference  in  valne  would  be  three  to  four  annas.  He  proved  the  fact  of 
natives  of  this  country  being  led  principally  by  the  mark. — John  N.  Bullen,  of 
Kettlewell>  Drabble,  &  Co.,  agents  for  Leech,  for  cloth  not  manufactured  by  but 
sent  out  by  Leech,  and  which  were  marked  AB.,  proved  that  a  piece  of  shirtings  of 
that  AB.  mark,  which  was  shown  to  him  in  court  (and  which  Bholananth  Bose 
said  he  had  bought  at  defendant's  shop),  was  impressed  with  a  spurious  mark,  so 
as  to  lead  purchasers  to  believe  it  was  the  "  A  "  shirting.  On  cross-examination 
he  said,  he  did  not  believe  that  the  AB.  shirtings  consigned  to  and  sold  by  bis 
firm  were  ever  marked  with  the  stamp  with  which  A.  shirtings  were  marked.  The 
purchase  of  cloth  with  the  fabricated  marks,  and  other  material  points  in  the 
cause,  were  then  proved  by  different  native  witnesses. — For  the  defendant,  it  was 
said  there  was  nothing  to  exclude  the  supposition  that  cloth  was  exported  by 
Leech  to  other  parties,  at  any  rate  in  other  places,  or  sold  by  him  at  home  to 
parties  who  might  export  it,  which  cloth  might  be  inferior  to  the  company's  mark, 
but  still  bear  Leech's  private  mark;  and  it  was  argued  that  no  proof  of  the 
delivery  of  the  forged  stamp  to  the  defendants  was  given.  The  witnesses  for  the 
defence  distinctly  denied  the  possession  of  the  forged  stamp,  the  sale  of  goods 
bearing  a  fictitious  stamp,  and  a  knowledge  even  of  the  witness  who  swore  he  had 
delivered  to  them  the  forged  stamp. — Sir  L.  Peel,  C.J. :  The  law  on  the  subject 
is  quite  clear.  This  is  not  the  case  of  a  party  buying  innocently ;  though  I  do  not 
say,  that  if  a  party  had  purchased  innocently  be  would  be  entitled  to  continue 
selling.  I  think  in  such  case  he  ought  to  give  notice  to  his  customers  even  at 
a  pecuniary  loss.  There  must  be  here  a  decree  for  the  plaintiff,  with  the  costs  of 
the  suit.  As  to  decreeing  a  delivery  np  of  the  false  stamp,  it  seems  unnecessary 
to  do  so,  as  they  would  immediately  get  another  prepared,  and  the  decree  we  give 
for  a  perpetnal  injunction  will  have  ail  the  desired  effect. — Decree  for  perpetual 
injunction,  with  costs. 

Anchors — Hosiball's  Application  for  Confirmation  of  Porter's 
Patent. — The  proceedings  in  this  case  were  of  a  more  than  usually  remarkable 
character,  being  for  the  confirmation  of  a  patent  originally  granted  so  long  ago  as 
1338,  to  Mr-  Porter,  for  his  very  ingenious  anchor  with  the  shank  jointed  to  the  crown. 
The  patent  was  assigned  to  Mr.  Honiball,  and  that  gentleman  applied  in  1853  for  a 
prolongation,  and  the  evidence  having  been  given  as  to  the  utility  of  the  inven- 
tion, and  the  loss  sustained  in  carrying  it  out,  an  extension  of  six  years  was  ob- 
tained. An  alleged  infriugement  of  the  patent  having  taken  place  by  Mr.  Bloomer, 
an  action  was  brought  against  him  in  the  Court  of  Exchequer,  and  during  the 
trial  it  appeared  that  an  anchor  somewhat  similar  in  construction  had  been  in- 
vented by  Messrs.  Logan  of  Liverpool,  as  early  as  1826:  that  one  had  been  sold 
to  the  owners  of  the  William  Eusldsson,  but  after  it  had  been  used  for  some 
time  it  was  returned.  As  there  had  been  a  sale  out  and  out,  Mr.  Baron  Martin 
held  that  it  was  not  to  be  regarded  as  an  experiment,  but  as  a  user,  and  directed 
the  plaintiff  to  be  nonsuited,  but  at  the  same  time  expressed  his  conviction  that 
Mr.  Porter  was  entitled  to  the  merit  of  original  invention,  and  therefore  expressed 
his  regret  at  the  termination  of  the  suit.  It  further  appeared,  that  after  obtaining 
the  patent  Mr.  Porter  went  to  various  parts  of  the  country  for  the  purpose  of  in- 
ducing anchorsmiths  to  adopt  his  patent,  and,  among  others,  called  on  Messrs. 
Logan,  who  directed  his  attention  to  their  own  anchor.  He  communicated  with 
bis  patent  agent,  who  was  of  opinion  that  the  validity  of  the  patent  was  not 
affected  by  Messrs.  Logan's  anchor;  but  after  the  decision  of  Mr.  Baron  Martin  it 
became  necessarv  to  make  the  present  application,  which  was  opposed  by  Mr. 
Bloomer. — Sir  F.  Thesiger  submitted  that  the  5th  and  6th  of  William  IV.,  c.  83, 
sec.  2,  was  intended  to  meet  a  case  of  this  description  ;  if  not,  it  was  difficult  to 
conceive  a  case  that  could  be  brought  within  it.  The  Legislature  intended  that 
the  party  who  really  had  the  merit  of  an  invention  should  have  the  benefit  of  it. 
It  was  true  Messrs.  Logan  had  sold  an  anchor,  but  he  submitted  that,  although 
that  might  be  a  public,  yet  it  was  not  a  general  user.  Unless,  however,  the 
patent  was  confirmed,  Messrs-  Logan's  invention  would  be  an  answer  to  anv  action 
Drought  at  common  law.  No  one  could  be  injured  by  the  confirmation,  for  Messrs. 
Logan  had  not  continued  to  manufacture  such  anchors. — Mr.  M.  Chambers  con- 


tended that,  the  patent  having  been  extended,  it  must  be  regarded  as  a  new 
patent,  and  must  be  taken  with  all  the  burdens  and  difficulties  under  which  a 
party  laboured  when  applying  for  a  patent.  The  question  was  not  the  ignorance 
of  Mr.  Porter  of  Messrs.  Logan's  anchor  at  the  time  he  procured  the  original 
patent,  but  his  knowledge  of  it  when  the  extension  was  granted.  Under  the  Act  of 
Parliament,  and  the  decisions  in  Carr's  case  (6,  Moore,  P.  C-),  and  il  Westron  and 
Gibbons'  Patent'*  (Webster,  554),  the  extension  could  not  be  confirmed.  Messrs. 
Logan  had  disposed  of  five  or  six  anchors  ;  there  was,  therefore,  not  only  a  public, 
but  a  general  use.— Several  witnesses  were  examined,  among  thpm  Mr.  Porter, 
who  stated  that,  up  to  the  time  of  the  trial,  he  was  not  aware  that  Messrs.  Logan's 
anchor  had  been  anything  more  than  an  experiment.  There  was  some  conflict  in 
the  evidence  as  to  the  number  of  anchors  sold  by  Messrs.  Logan. — Mr.  Pemberton 
Leigh  delivered  a  most  elaborate  judgment.  The  Legislature,  however,  had 
thought  fit  to  vest  in  the  Crown,  under  certain  circumstances,  on  the  recommenda- 
tion of  the  Judicial  Committee,  the  power  of  restoring  and  giving  effect  to  the 
grant  so  become  void,  and  upon  a  petition  being  presented  it  had  been  referred  to 
their  Lordships  to  inquire  whether  it  was  fit  that  the  application  should  be  granted. 
The  power  was  conferred  upon  the  Crown  by  the  5th  and  6th  William  IV.,  chap. 
83,  sec.  2,  and  it  had  been  admitted,  that  even  if  the  petitioner  brought  himself 
within  the  provisions  of  the  act,  it  was  still  left  to  the  discretion  of  the  Judicial 
Committee  to  recommend  or  not  the  confirmation  of  the  patent,  as  justice  to  all 
parties  might  appear  to  them  to  require.  The  two  questions  then  arising,  were  as 
to  whether  sufficient  proof  had  been  given  as  to  the  facts  necessary  for  the  recom- 
mendation of  a  confirmation,  and  as  to  whether  the  actual  circumstances  were 
such  as  to  bring  the  case  within  the  scope  of  the  discretionary  power  vested  in  the 
committee.  The  evidence  showed  that  Mr.  Porter  was  not  the  "true  and  only 
inventor"  of  the  anchor;  that  point  was  settled  by  what  Mr.  Logan  had  done  long 
before  the  date  of  the  patent.  It  was  not  easy  to  define  what  was  the  exact 
meaning  of  the  expressions  "  publicly  and  generally  used,"  contained  in  the  section 
of  the  Act  of  Parliament  referred  to.  Their  Lordships  could  not  consider  the  use 
of  the  invention  on  board  a  single  ship,  however  public,  or.  for  whatever  length  of 
time,  as  a  general  user.  They  were  satisfied  that  the  invention  had  not  been 
publicly  used  at  the  date  of  the  original  letters  patent.  Now,  although  there  was 
nothing  to  show  that  Mr.  Porter  did  not  believe  himself  to  have  been  the  original 
inventor  at  the  date  of  the  original  grant  to  him,  it  was  nevertheless  clear  that  he 
could  not  think  so  at  the  time  of  the  extension.  It  was  argued  very  forcibly  that 
the  belief  of  the  original  patentee  must  mean  a  belief  at  the  time  when  the  original 
patent  was  taken  out,  and  that  neither  the  merit  of  the  original  patentee,  nor  the 
rights  of  the  assignee,  could  be  affected  by  circumstances  which  came  to  the  know- 
ledge of  the  former  only  after  the  patent  had  been  granted,  and  when,  possibly,  as 
in  this  case,  all  his  interests  in  it  had  ceased.  It  was  impossible  to  deny  that 
there  was  great  weight  in  that  argument,  but,  on  the  other  hand,  it  must  be 
remembered  that  it  was  the  new  patent  which  it  was  sought  to  confirm,  that  it 
was  as  a  new  and  an  original  patent  that  it  was  brought  within  the  meaning  of 
the  clause,  and  that  there  was  nothing  unreasonable,  when  it  claimed  the  same 
advantages,  in  subjecting  it  to  the  same  restrictions  as  an  original  grant.  Seeing 
that  Mr.  Porter  was  not  the  original  inventor,  the  patent  ought  never  to  have 
been  granted;  and  most  certainly  the  prayer  for  extension  should  never  have  been 
listened  to.  Still  less,  therefore,  could  the  committee  now  recommend  that  the 
ordinary  rules  of  law  should  be  superseded  m  order  to  give  the  grant  validity. 
The  judgment  was  a  recommendation  to  her  Majesty  not  to  confirm  the  patent, 
but  that,  under  the  circumstances,  no  costs  should  be  awarded  to  the  opponents  of 
the  application. 

Hearses— Shillibeer's  Application  for  Prolongation.— Mr.  Shilli- 
beer  appeared  in  person,  and  prayed  an  extension  of  his  patent  for  hearses,  the 
merit  of  which  he  represented  to  consist  in  the  combination  of  a  hearse  and  a 
mourning  coach  in  one  carriage, — Mr.  Pemberton  Leigh  said  that  their  Lordships 
saw  no  such  merit  in  the  invention  as  to  induce  them  to  recommend  a  prolongation 
of  the  patent. 

Purifying  Water — Clark's  Prolongation. — This  was  an  application 
for  the  extension  of  a  patent  granted  on  the  5tli  of  March,  1841.  The  object  of 
the  patent  was  to  soften  and  purify  water  for  domestic  and  manufacturing  pur- 
poses, more  especially  in  chalk  districts.  By  the  employment  of  various  tests,  the 
quality  of  the  water  was  ascertained ;  and  by  the  introduction  of  lime,  it  was 
divested  of  chalky  and  organic  matters,  one  result  of  which  would  be  a  great 
saving  io  soap.  It  was  stated  that  the  patentee  had  sustained  a  loss  in  endea- 
vouring to  bring  the  process  into  general  use  of  about  £1000.  The  patent  is  now 
in  operation  at  the  Plumpstead  Waterworks,  and  it  was  alleged  that,  as  new:  com- 
panies are  formed,  there  was  every  reason  to  believe  that  they  would  avail  them- 
selves of  its  advantages.  The  plan  was  highly  approved  by  the  Board  of  Health. 
Several  witnesses  deposed  to  its  excellency,  and  among  them  Professors  Miller  and 
Hoffman.  The  extension  was  opposed  by  M.  Lelongburvret.  Lord  Chief  Justice 
Jervis  gave  judgment  to  the  effect,  that  their  Lordships  would  advise  her  Majesty 
to  grant  an  extension  for  seven  years. 

Money  Tills — Gittins  v.  Stmes.— In  this  case,  which  was  an  action  for 
infringement,  the  plaintiff  claimed  to  have  invented  a  new  kind  of  money  till,  con- 
sisting of  a  series  of  small  compartments,  covered  with  glass,  into  each  of  which 
money  might  be  introduced  through  a  slot  or  opening  at  the  back,  and  be  finally 
deposited  in  the  till  through  a  moveable  bottom.  The  plaintiff  claimed  the  com- 
bination of  these  mechanical  contrivances  as  new.  The  defendant,  it  was  alleged, 
had  infringed  the  plaintiff's  patent  by  a  combination  of  similar  contrivances — the 
slot  to  put  the  money  through,  the  glass  through  which  to  see  it  when  deposited, 
and  a  moveable  bottom  to  drop  it  into  the  till,  the  only  difference  being  that  the 
bottom  of  defendant's  patent  dropped  down  at  a  particular  point,  and  let  the  money 
fall  into  the  till;  the  plaintiffs  patent  had  a  balanced  bottom,  which  yielded  to  the 
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weight  of  the  money,  and  let  it,  fall  into  the  fill.  For  the  defendant  it  was  shown, 
that  a  man  named  Nixey  had  taken  out  a  patent  for  the  same  invention,  and  for 
the  same  combination  of  mechanical  contrivances,  before  the  plaintiff  took  out  his 
patent,  the  only  difference  in  the  three  inventions  being  different  common  mecha- 
nical contrivances  for  a  moveable  bottom,  to  allow  the  money  to  fall  into  the  till. 
In  Nixey's  patent,  the  bottom  drew  out  like  a  drawer,  and  let  the  money  fall  into 
the  till.  In  each  there  was  the  same  combination  of  a  slot  to  put  the  money 
through,  a  glass  to  cover  the  compartment  into  which  it  fell,  and  through  which  it 
cuuld  be  seen,  and  a  moveable  bottom,  to  let  it  fall  into  the  till  beneath.  The 
Chief  Justice,  in  summing  up,  directed  the  jury,  that  the  first  question  for  them 
to  consider  was,  whether  the  plaintiff  was  the  first  and  true  inventor  of  this  till  or 
not.  A  patentee  got  a  monopoly  in  the  manufacture  of  his  invention  for  fourteen 
years,  and,  as  the  price  of  that,  he  must  have  invented  something  that  was  really 
new;  and  if  anybody  else  had  invented  the  same  thing,  even  though  the  patentee 
did  not  know  it,  the  patent  was  bad,  because  the  patentee  had  not  paid  the  price 
for  his  monopoly.  His  Lordship  then  described  Nixey's  invention,  showing  how  it 
resembled  both  the  plaintiff's  and  the  defendant's,  and  left  it  for  the  jury  to  say 
whether  there  was  the  same  principle  of  combination  in  Nixey's  and  the  plaintiff's. 
If  the  jury  were  of  opinion  that  the  principle  of  the  combination  was  the  same  in 
both,  then  the  plaintiffs  invention  was  not  new,  and  they  must  find  for  the 
defendant ;  if  they  were  of  a  contrary  opinion,  they  must  find  for  the  plaintiff,  and 
the  damages  would  be  merely  nominal,  as  the  action  was  merely  to  try  a  right. 
The  jury  found  a  verdict  for  the  defendant. 


PROVISIONAL  PROTECTIONS  FOR  INVENTIONS 

UNDER  THE  PATENT  LAW  AMENDMENT  ACT. 
08°  "When  the  city  or  town  is  not  mentioned,  London  is  to  be  understood, 

Recorded  October  14,  1854. 
2202.  Loima  Monzani,  Greyhound -place,  Old  Kent-road,  Surrey,  Widow  and  Adminis- 
tratrix of   Willoughby  Theobald    Monzani,  late  of  St.  James's -terrace,    Br-r- 
mondsey-  Improvements  in  bedsteads,  and  packing  cases  or  boxes  to  contain  the 
same,  and  other  articles. 

Recorded  November  10. 
23S9.  Edward  W.  K.  Turner,  31  Praed-street,  Paddington—  Improvements  in  separating 


liquids  or  fluids  from  substances  or  matters,  part  of  which  improvements  are  also 
applicable  to  other  purposes,  where  the  air-pump  has  been  hitherto  employed. 

Recorded  November  14. 
2414.  George  Bodley,  Everhard-street  East— Improvements  in  revolving  cannon. 

Recorded  November  20. 
2131.  Henry  Diaper,  St.  Michael's-terracc,  Pimlico— Invention  for  the  application  of  a 
new  material  to  the  manufacture  of  paper. 

Recorded  November  25. 
2495.  John  S.  Holland,  Woolwich— Improvements  in  large  and  small  fire-arms,  and  in 
the  preparation  of  their  charges. 

Recorded  November  29. 
2513.  John  M.  Hyde,   Bristol— Improvements  in  iron  steam-ships,  and  in  boilers  and 
machinery  for  propelling  the  same. 

Recorded  November  30. 
2519.  John  Mason   and  Leonard   Kaberry,   Rochdale— Improvements  in  machinery  or 
apparatus  for  preparing,  spinning,  and  doubling  cotton  and  other  fibrous  material  •. 

Recorded  December  1. 
2525.  Joseph  Whitworth,  Manchester— Improvements  in  cannons,  guns,  and  fire-arms. 

Recorded  December  12. 
2611.  Richard  Larkin,  2  St.  John's  Villas,  Highbury— Improvements  in  the  construction 
of  locks  and  keys. 

Recorded  December  19. 

2671.  William  P.  Dreaper,  Liverpool — Improvement  in  the  manufacture  of  pianofortes. 

Recorded  December  21. 

2695.  Andrew  Smith,  Princes-street,  St.  Martin's-in-the-Fields,  and  James  T.  Mackenzie, 
Lombard-street— Improvements  in  ordnance  and  small  arms,  by  applying  thereto 
projectile  force,  obtained  from  high-pressure  steam. 

Recorded  December  23. 

2717.  Thomas  Heppleston,  Manchester — Improvements  in  machinery  or  apparatus  for 
stretching  and  finishing  bilk  or  woollen  yarns  or  threads  in  the  hank  or  skein. 

Recorded  December  26. 

2723.  Philip  P.  Blyth,  23  Upper  Wimpole-street— Au  improved  application  of  materials 
to  the  construction  of  screw  propellers. 

Recorded  December  28. 

2735.  Margaret  Williams,  Chelsea— Improvements  in  suspending  swing  looking  or  dress- 
ing glasses. 

2737.  Peter  Ha  worth,  Manchester — An  improved  bolt,  band,  or  strap  fastener. 

2733.  Richard  Threlfall  and  Robert  W.  Pitfield,  Bolton-le-Moors,  Lancashire— Improve- 
ments in  machinery  or  apparatus  for  spinning  cotton,  wool,  or  other  fibrous 
materials. 

2739.  James  Murdoch,  7  Staple-inn — Improvements  in  waterproofing  woven  fabrics.— 
(Communication.) 

2741.  John  Gray,  Liverpool— Improvements  in  adjusting  compasses  on  board  ships  or 
vessels. 

2743.  Gerd  J.  Bensen,  7  Christian-street,  St.  George's-in-the-East— An  improvement  in 
refining  sugar. 

?743.  Henry  C.  Hill,  Parker  street,  Kingsland— Improvements  in  portable  dwellings, 
barracks,  and  similar  dwellings,  part  of  which,  iuvention  consists  in  rendering 
such  buildings,  and  also  ships,  proof  against  shot  or  bombs. 


Recorded  Deafiiiber  29. 

2744.  James  Nasmyth,  Barton-upon-irwell,  Lancashire— Certain  improved  machinery  or 

apparatus  for  facilitating  the  forging  of  masses  of  iron. 

2745.  Frederick  Thompson  and  William  Wagstaff,  12  Pall-mall  East— Improvements  in 

photography. 
2746-  Andrew  Dietz  and  John  G.  Dunham,  Raritan,  New  Jersey,  United  States— Im- 
provements in  mowing  and  reaping  machines,  by  which  the  sickle  cutting  the 
grain  is  moved  or  worked  directly  by  the  driving  wheel,  or  its  equivalent,  without 
the  necessity  of  cog-wheels,  cranks,  &c. 

2747.  Ashton  Stansfield,  Todmorden,  Lancashire,  and  Josiah  Greenwood,  same  place- 

Certain  improvements  in  power-looms  for  weaving. 

2748.  John  Z.  Bell,  Saudfield-place,  Lewisham-road,  Kent— Improvement  in  the  manufac- 

ture of  boots  and  shoes. 

2749.  Henry  Widnell,  Lasswade,  Midlothian— Improvements  in  the  manufacture  of  car- 

pets and  other  textile  fabrics. 

2750.  Edward   Loysel,   Rue   de   Gretry,  Paris  —  An    improved    lavement  or  injecting 

machine. 

2751.  Thomas  Thorneycroft,  Wolverhampton— Improvements  in  ship-building. 

2752.  James  Pillans,  40  Brompton-crescent— Improvements  in  the  preparation  of  hema- 

tosin  and  fibrinous  and  serous  matters. 

2753.  Henry  R.  Fanshawe  and  John  A.  Fanshawe,  North  Woolwich— Certain  improve- 

ments in  the  manufacture  of  various  kinds  of  waterp  roof  garments. 

Recorded  December  30. 

2755.  Robert  Chapman,  Manchester,  and  John  Miller,  Stalybridge— Improvements  in 
machinery  or  apparatus  for  spinning  and  doubling  cotton  and  other  fibrous 
materials. 

2757.  George  Mallinson,  Manchester,  and  Horatio  Ridings,  Newton  Heath,  near  Man- 
chester— An  improved  manufacture  of  woven  fabric. 

2759.  George  E.  Dering,  Lockleys,  Herts — Improvements  in  obtaining  motive  power  when 
using  electric  currents. 

2761.  Thomas  Slater,  Somers-place  West,  St.  Pancras,  and  Joseph  Tall,  Crawford-street, 
Marylebone— Improvements  in  the  construction  of  planes  and  in  cutting  appara- 
tus, and  in  the  machinery  or  apparatus  employed  therein. 

2763.  Bernard  Hughes,  3$  Donegall-place,  Belfast— Invention  of  the  better  and  more 
effectual  heating  of  bakers'  ovens. 

Recorded  January  1,  1S55. 
3.  Joseph  Seguin,  Paris— Improvements  in  obtaiuing  motive  power  by  the  expansion 

of  air,  steam,  and  other  fluids. 
5.  Stephen  Giles,  Caledonian-road,  Islington— An  improved  ratchet  brace. 

Recorded  January  2. 
7.  Antoine  Rouitlon,  Paris— Certain  improvements  in  the  manufacture  of  soap. 
9.  Joseph  Arnold,  Tamworth— Invention  of  a  new  mode  of  ornamenting  bricks   and 
other  moulded  articles  for  building  purposes. 

11.  George  Peacock,  Grace  church-street— Improvements  in  constructing  propellers  fur 
ships  and  other  vessels. 

Recorded  January  3. 

12.  John  K.  Harvey  and  Daniel  Pearce,  both  of  London— Invention  of  a  calender  ink- 
stand. 

13.  Felix  G.  C.  Dehayuin,  Paris,  and  32  Essex-street,  Strand— Improvements  in  the  puri- 
fication of  hydrogen  gas. 

14.  Hippolyte  Fontaine,  Marseilles,  and  16  Castle-street,  Holborn— Improvements  in 
engravers'  presses. 

15  Isaie  Lippmann,  Paris— An  improved  machine  for  splitting  or  sawing  the  skins  of 
calves,  oxen,  cows,  horses,  and  other  animals. 

1G.  William  Kendall  and  George  Gent,  both  of  Salford,  near  Manchester— Improve- 
ments in  machinery  or  apparatus  for  cutting  metals,  either  solid  or  tubular. 

17.  Samuel  A.  Goddard,  Birmingham — A  new  or  improved  fire-arm,  a  portion  of  which 
is  applicable  to  ordnance. 

15.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— An  improved  system  or 
mode  of  coating  iron  with  copper. — (Communication.) 

19.  Jacob  Gaskell  and  George  Holcroft,  Manchester— Improvements  in  the  manufacture 
of  mortar  and  cement. 

20.  Charles  Hustwick  and  William  Bean,  Kingston -upon-Hull— Improvements  in  buf- 
fers and  springs  for  railway  carriages  and  other  purposes. 

21.  Alexander  S.  Stockerand  Samuel  Darling,  11  Poultry,  Cheapside— Certain  improve 
ments  in  the  manufacture  of  bottles,  pots,  jars,  tubes,  and  other  receptacles,  part 
of  which  improvements  are  applicable  to  various  other  purposes  for  commercial 
and  domestic  use. 

22.  John  Venables  and  Arthur  Mann,  both  of  Burslem,  Staffordshire— Improvements  in 
producing  raised  figures  or  ornaments  upon  the  surfaces  of  articles  made  ol  metal, 
pottery,  and  earthenware,  glass,  papier  mache,  and  other  materials. 

23.  John  Venables  and  Arthur  Mann,  Burslem,  Stafford— Improvements  in  producing 
figures  or  ornaments  in  articles  made  of  clay  or  plastic  material. 

21.  Thomas  W.  Rammell,  Trafalgar-square— Improvements  in  boiler  and  other  fur- 
naces. 
25.  George  W.  Muir,  Glasgow — Improvements  in  warming  and  ventilating. 

Recorded  January  4. 
2G.  Charles  Watt,  Victoria-wharf,  Eegent's-park-basin— An  improvement  in  preparing 

coffee.  .     . 

27.  Louis  J.  Martin,  Paris— Improvements  in  the  composition  of  colours  for  printing 

and  dyeing,  and  in  the  application  of  such  colours, 

Recorded  January  5. 
2S.  George  Bowden,  1  Little  Queen-street,  High  Holborn— Improvements  in  the  manu- 
facture of  united  adhesive  book-headband  and  register  ribbons. 

29.  William  H.  Bulmer  and  William  Bailey,  Halifax— Improvements  in  machinery  or 
apparatus  for  combing  wool,  cotton,  and  other  fibrous  substances. 

30.  Louis  D.  Girard,  Paris — Certain  improvements  in  applying  steam,  fluids,  and  gases 
for  the  purpose  of  obtaining  motive  power,  parts  of  which  are  applicable  for  com- 
pressing and  rarefying  air  and  gases,  and  for  raising  liquids. 

31.  Robert  Ashworth  and  Samuel  Stott,  Rochdale,  Lancaster—  Improvements  in  ma- 
chinery for  preparing,  spinning,  or  doubling  fibrous  substances. 

32.  John  Livesey,  20  Kensington-gore— Improvements  in  printing,  and  in  the  materials 
and  apparatus  connected  therewith. — (Communication.) 

33.  Frederic  Prince,  3  South-parade,  Cln  Isea— Improvements  in  cartridges  for  fire-arms. 

Recorded  January  6. 

34.  Benjamin  Cook,  Green-street,  Birmingham— Certain  improved  apparatus  for  sepa- 
rating filings  of  iron  or  steel  from  other  metallic  filings. 

35.  J.  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  machinery 
or  apparatus  for  effecting  agricultural  operations,  parts  of  the  said  improvements 
being  applicable  for  the  obtainmeut  of  motive  power  for  gereral  purposes. 
(Communication.) 

36.  ToussaiutDelabarre  and  Angeline  Bonnet,  both  of  Paris— Improvements  in  the 
preservation  of  substances  for  food. 
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37.  Jeau  B.  E.  Riittre,  Paris — Improvements  in  the  treatment  of  rags  and  other  goods, 
formed  partly  of  wool  and  partly  of  vegetable  fibres,  in  order  to  separate  the  vege- 
table fibres  from  them  and  obtain  the  wool  in  its  pure  state. 

3S.  David  Joy,  Worcester— An  improvement  in  pistons. 

39.  John  Scott,  Snnderland — Improvements  in  the  construction  of  anchors. 

40.  George  H.  Cottam  and  Henry  R.  Cottam,  St.  Pancras  Iron  Works,  Old  St.Pancras- 

road — An  improvement  in  the  manufacture  of  iron  bedsteads. 

41.  Charles  J.  Edwards,  jnn^  Great  Sutton-street,  Clerkenwell,  and  Frederick  Frasi, 

Tavistock- terrace,  Holloway — An  improved  manufacture  of  bearings  for  car- 
riage axles  and  shafts  of  machinery  in  general. 

Recorded  January  S. 

42.  William  G.  Craig,  Gorton,  near  Manchester— Improvements  in  railway  buffer  cases 

and  rams. 

43.  John  Huggins,  Birmingham — Invention  of  a  new  or  improved  machine  for  the  manu- 

facture of  lint. 

44.  Joseph  Player,  2  Winchester-buildings — Improvements  in  the  construction  of  fur- 

naces for  the  prevention  of  smoke. 

45.  Robert  M'Call,  Pallas-Kenry,  Limerick — Certain  improvements  in  the  manufacture 

of  iron  and  steel. 

46.  Peter  Annand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris — 

An  improved  mode  of  obtaining  alcohol. — (Communication.) 

47.  William  Hay  and  James  Hay,  Glasgow — Improvements  in  engines  for  obtaining 

motive  power. 
4S.  Albert  Nagles,  Ghent,  Belgium— Improvements  in  machinery  or  apparatus  for 
cleaning  the  surfaces  of  woven  fabrics,  and  also  for  distending  or  spreading  the 
same  either  before  or  after  or  during  the  processes  of  bleaching,  printing,  or 
other  similar  operations. 

49.  Isaac  Bury,  Manchester— A  certain  improvement  in  embossing  Orleans  cloth,  or 

other  similar  fabrics,  commonly  called  stuff  goods. 

Recorded  January  9. 

50.  Samnel  S.  Shipley,  Stoke  Newington— Improvements  in  machinery  and  apparatus 

for  washing  or  cleansing. 

51.  Edward  Haynes,  Stony  Stratford,  Bucks — Improvements  in  apparatus  for  feeding 

thrashing  machines. 

52.  Thomas  Hodgson,  Morley's  Hotel— An  improved  construction  of  paddle-bos  life- 

boat. 

53.  Joseph  Offord,  Wells-street,  Oxford-street— Improvements  in  the  construction  of  car- 

riages. 

54.  Andre1  G.  Gnesdron,  Paris,  and  32  Esses-street,  Strand — Invention  of  a  furniture 

table  which  may  be  used  for  different  purposes. 
bo.  Pierre  E.  Thomas,  Paris— Improvements  in  the  treatment  of  tissues  and  other  goods 
formed  of  wool  mixed  with  other  textile  fibres,  in  order  to  obtain  the  wool  from 
them. 

55.  Nathaniel  J.  Amies,  Manchester — Certain  improvements  in  winding  or  balling 

thread  or  yarn,  and  in  the  machinery  or  apparatus  connected  therewith. 

57.  Henry  J.  Hall,  Charlton,  Alexander  Dalgety,  and  Edward  Ledger,  Deptford,  Kent — 

Improvements  in  apparatus  for  propelling,  guiding,  or  manoeuvring  ships  or  boats. 

58.  Ehenezer  Bow,   Glasgow — Improvements   in  the  manufacture   or   production  of 

"  blackening"  for  foundry  purposes. 

59.  William  Major,  Copenhagen — Improvements  in  the  construction  and  arrangement 

of  screw  propellers. 

60.  John  Lamb  and  Francis  B.  Fawcett,  both  of  Kidderminster — Improvement  in  cer- 

tain parts  of  the  machinery  employed  in  the  production  of  various  fabrics  in 
which  bobbins  are  nsed. 

Recorded  January  10. 

61.  Thomas  Wilson,  Birmingham — An  improvement  or  improvements  in  the  manufac- 

ture of  bands  used  in  the  construction  of  small  arms. 

62.  Batholomew  Pred&val.  106  Great  Russell-street,  Bedford-square — Improving  the  pro- 

duction and  manufacture  of  pulp  for  the  making  of  paper. 
53.  William  T.  Henley,  St.  John-street-road — Improvements  in  steam-boilers  or  gene- 
rators, and  in  apparatus  in  connexion  therewith 

64.  Ed.  Booth,  Gorton,  Lancaster — Certain  improvements  in  the  mode  and  machinery 

for  dressing,  starching,  and  finishing  textile  and  other  fabrics  and  materials. 

65.  William  C.  Fuller,  Bucklersbury,  Cheapside — Improvements  in  the  construction  and 

adaptation  of  india-rubber  springs. 

C6-  Henry  Bessemer,  Queen-street-place,  New  Cannon-street — Improvements  in  the 
manufacture  of  iron  and  steel. 

68.  Louis  P.  Lehugeur  and  Michel  Uttinger,  St.  Denis,  near  Paris — Improvements  ap- 
plicable to  machinery  for  printing  fabrics. 

Recorded  January  11. 
G9.  John  Gedge,  4  Wellington-street  South,  Strand — Improvements  in  the  construction 
of  metallic  flooring,  supports  for  floors,  walls,  or  partitions  of  buildings.— (Com- 
munication.) 

70.  Jacques  L.  Herv£,  Paris — Improvements  in  preserving  meat  and  fish. 

71.  John  Norton,  Dublin — Improvements  in  draining  land. 

72.  Alex.  Robertson,  Upper  Holloway — Invention  of  a  new  manufacture  of  packages 

for  dry  goods. 

73.  Edward  Hall,  Dartford — Improvements  in  the  manufacture  of  gunpowder. 

74.  Robert  Oxland,  Plymouth — Improvements  in  the  manufacture  and  revivification  of 

animal  charcoal. 

75.  Elmer  Townsend,  Massachusetts,  U.S. — New  and  useful  improvements  in  machinery 

for  sewing  cloth,  leather,  or  other  material. — (Communication.) 

76.  James  Wood,  30  Barbican — An  improved  process  for  lettering  and  ornamenting 

glass,  which  the  inventor  terms  "  hyalotypy." 

77.  William  L.  Thomas,  Anderton,  Devon — Improvements  in  projectiles  and  gun  wads. 

78.  Smith  W.  Davids,  Carnarvon — Certain  improvements  in  elongating  chandeliers  and 

gaseliers. 

Recorded  January  12. 

SO.  John  Onions,  44  Wellington-place,  Blackfriars-road — Certain  improvements  in  the 
construction  of  pipes  and  tubes  for  the  use  of  smoking  tobacco  and  cigars. 

81.  William  Hunt,  Tipton,  Stafford — Improvements  in  the  manufacture  of  iron. 

82.  Joseph  R.  Hodgson,  Sunderland — Improvements  in  the  construction  of  anchors. 

83.  Francois  V.  Guyard,  Gravelines,  France — Certain  improvements  in  the  electro- 

telegTaphic  communications. 

84.  Ezra  Miles,  Stoke  Hammond,  Bucks — An  improved  coupling  joint  or  connection  for 

tubing  or  other  purposes. 

85.  Christopher  Turner,  Burnley,  Lancaster — Certain  improvements  in  power-looms  for 

weaving. 

86.  Joseph  Harrison  and  John  Oddie,  Blackburn,  Lancaster— Improvements  in  ma- 

chines for  sizeing,  drying,  and  otherwise  preparing  yarns  or  threads  for  weaving. 

87.  Francis  Preston,  Manchester — Improvements  in  ordnauce  and  in  projectiles  for  ord- 

nance and  small  arms. 

88.  William  Barningham,  Salford — Improvements  in  connecting  the  rails  of  railways. 

89.  Anton  Seithen,  Coblentz,  and  Joseph  H.  Lichtenstein,  Berlin,  Prussia— Improve- 

ments in  machinery  or  apparatus  for  cutting  and  shaping  cork. 


90.  Richard  A.  Brooman,  166  Fleet-street — Certain  means  of  devulcanizing  india-rubber 

and  other  similar  gums,  or  of  treating  such  gums  after  having  been  vulcanized. 
— (Communication.) 

91.  Peter  N.  Gadol,  Bermondsey — An  improved  process  to  be  employed  in  tauning. 

Recorded  January  13. 

93.  Wm.  H.  Nevill,  Llanelly,  Carmarthen— Improvements  in  the  construction  of  rever- 

beratory  furnaces  for  the  collection  and  condensation  of  volatile  substances. 

94.  John  Graham,  Hartshead  Print  Works,  near  Stalybridge,  Lancaster— Improvements 

in  fixing  certain  colours  in  or  upon  yarns  and  textile  fabrics. 

95.  Gustav  Warnecke,  Frankfort-on-the- Maine — Improvements  in  preserving  vege- 

tables and  fruits. 

96.  Joseph  Claudot,  Paris — An  improved  stucco. 

97.  Michael  D.  Hollins,  Stoke-upon-Trent,  Stafford — Improvements  in  slip-kiln^  for 

drying  clay. 
9S.  Edward  L.  Hayward,  Blackfriars-road— Improvements  in  kitchen  ranges. 
99.  John  C.  Pearce,  Bowling  Iron  Works,  Yorkshh^e — Improvements  in  machinery  or 

apparatus  for  the  manufacture  and  working  of  iron  and  other  metals. 

100.  Joseph  E.  Outridge,  Constantinople,  and  134  Blackfriars-road — Improvements  in 

transmitting  motive  power. 

101.  John  Greenwood,  Irwell  Springs,  near  Bacup,  Lancaster — Certain  improvements  in 

sizeing,  stiffening,  aud  finishing  textile  fabrics  or  materials. 

Recorded  January  15. 

102.  Francis  Burke,  Woodlands,  Montserrat,  British  West  Indies,  and  London— Im- 

provements in  and  apparatus  for  obtaining  from  the  plantain,  banana,  aloe,  pen- 
guin, and  other  vegetable  substauces,  fibres  applicable  to  various  manufacturing 
purposes. 

103.  William  T.  Frost,  Shottle,  near  Belper,  Derby— Improvements  in  machinery  for 

cleaning  knives. 

104.  Hemy  M.  Ommauney,  Chester — An  improvement  in  the  manufacture  of  shot,  shells, 

hollow  shot,  aud  other  projectiles. 

105.  James  P.  Lark,  Nine  Elms-lane,  Vauxhall— Improvements  in  effecting  the  combus- 

tion of  fuel  and  the  consumption  of  smoke  in  steam  boiler  aud  other  furnaces. 

106.  George  Riley,  12  Portland-place  North,  Clapham-road— An  improved  false  bottom 

for  brewers',  distillers',  and  vinegar  makers'  mash  tubs, 

107.  Edward  Haynes,  jun.,  Bromley — Invention  of  a  smoke-consuming  furnace. 

Recorded  January  16. 
103.  Marc  T.  Stefani,  P.iris— Improvements  in  fire-arms. 

1U9.  Urbain  C.  Choisnet  and  Charles  E.  Giajola,  Birmingham — Improvements  in  mode- 
rateur  lamps. 

110.  Henry  Adkins,  Edgbaston,  near  Birmingham — An  improvement  or  improvements 

in  bleaching  or  decolorizing  oily  and  fatty  bodies. 

111.  James  Yeoman,  Walworth,  Surrey — Improvements  in  self-feeding  furnaces. 

112.  George  Jackson,  Manchester — Certain  improvements  in  the  construction  of  tents. 

113.  James  Simkiu,  Bolton-le-Moors— Improvements  in  rifles  and  other  fire-arms.    ■ 

114.  James  L.  Norton,  Holland-street,  Blackfriars— Improvements  in  recovering  the  wool 

from  fabrics  composed  of  wool,  or  wool  in  connection  with  cotton  or  other  vege- 
table substance. 

115.  Jonathan  Saunders,  St.  John's  Wood— Animprovement  in  the  manufacture  of  axles 

and  shafting. 

117.  Robert  J.  Mar'yon,  37  York-road,  Lambeth— Improvements  in  the  construction  of 

steam  engines,  which  consists  of  a  better  means  of  mechanism  for  effecting  the 
transmission  of  and  conversion  of  action  of  motion  for  working  aud  applying 
steam  or  other  equivalent  motive  power. 

Recorded  January  17. 

118.  George  W.  Garrood,  Burnham,  Essex— An  improved  apparatus  to  be  nsed  in  conjunc- 

tion with  windlasses  on  ships,  cranes  on  land,  and  with  other  machinery  for  raising 
or  lowering  weights,  for  the  purpose  of  guiding  and  controlling  the  action  thereof. 

119.  Samuel  Lomas,  Manchester — Improvements  in  machinery  for  winding  and  doubling 

silk. 

120.  Joshua  Horton,  Birmingham — An  improvement  or  improvements  in  packing  or 

storing  gunpowder. 

121.  Ambroise  Quertinier,  Charieroi,  Belgium— An  improvement  in  glass  furnaces. 

122.  Alexander  Colles,   Millmount,  Kilkenny — Improvements  in  sawing  marble  and 

similar  materials. — (Communication.) 

123.  David  Davidson,  Meiklewood,  by  Stirling — Improved  apparatus  for  pointing  ord- 

nance and  restoring  the  aim  of  the  piece,  either  by  day  or  night,  when  it  is  once 
obtained. 

124.  James  Webster,  Collingham,  Yorkshire— Improvements   in  the   application  of 

motive  power. 

125.  James  Higgins  and  Thomas  S.  Whitworth,  Salford— Improvements  in  moulding 

for  casting  shot,  shells,  and  other  articles. 

127.  Edward  Hall,  Salford — Improvements   in  combining  metallic  wires  with  textile 

materials  or  fabrics  for  forming  wire  ribbon. 

128.  Lamorock  Flower,  37  Great  Russell-street,  Bloomsbury,  and  George  A.  Dixon, 

Cobham  Hall,  Stratford,  Essex— Improvements  in  machinery  or  apparatus  for 
sifting  and  cleansing. 

Recorded  January  18. 

129.  Constant  J.  Dumery,  Paris,  and  32  Essex-street,  Strand— Improvements  in  smoke- 

preventing  apparatus. 

130.  John  B.  Surgey,  Lidlington-place,  St.  Pancras— Certain  improvements  in  carriages. 

131.  Thomas  Blackwood  and  Andrew  Gordon,  Paisley— Improvements  in  motive-power 

engines. 

132.  William  Lancaster,  Preston—  Improvements  in  temples  employed  in  the  manufac- 

ture of  textile  fabrics. 

133.  Evan  Leigh,  Collyhurst,    Lancashire— Certain  improvements  in  machinery  or 

apparatus  for  preparing  cotton  and  other  fibrous  substances  for  spinning. 

134.  Henry  Partridge  and  John  B.  Broome,  Birmingham— Certain  improvements  in  the 

manufacture  of  wrought-iion  ordnance. 

135.  William  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  the  ap- 

plication, treatment,  cleansing,  and  dyeing  of  fibrous  substances  and  products. — 
(Communication.) 

136.  William  Pidding,  Putney— Improvements  in  the  manufacture  of  combs  for  the 

human  hair. 

137.  William  Pidding,  Putney— Improvements  in  the  manufacture  of  building  materials, 

and  in  the  machinery  or  apparatus  for  making  the  same. 

138.  William  Pidding,  Putney— Improvements  in  coverings  for  the  feet  of  bipeds  and 

quadrupeds. 

139.  James  G.  Lawrie,  Glasgow— Improvements  in  the  sights  of  fire-arms  and  cannon. 

140.  Michael  J.  Nyilassy,  13  Chandos-street,  Covent-garden— Improvements  in  wind 

musical  instruments  in  the  nature  of  the  bugle  and  the  trumpet. 

141.  Samuel  A.  Bell  and  John  Black,  Bow-lane,  Cheapside— An  improvement  in  the 

manufacture  of  Congreve  or  lucifcr  matches. 

Recorded  January  19. 

142.  Charles  F.  Stansbtiry,  17  and  18  Coruhill— Improvements  in  the  construction  and 
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operation  of  self-acting  railway  breaks.  —(Communication  from  James  J.  M'Comb, 
New  Orleans,  U.S.) 

343.  Stanislaus  J.  Paris,  Manchester — Improvements  in  machinery  for  embossing. 

141.  Robert  Martin,  Tottenham,  Middlesex,  and  Jacob  Ilyams,  Union-street,  Bishops- 
gate- -Improvements  in  goloshes  or  overshoes. 

145.  Samuel  Isaacs,  22  Newman-street,  Oxford-street — Improvements  in  the  manufacture 

of  artificial  coral. 

146.  John  I.  Clarke,  Windsor-court,  Monkwell-street — Improvements  in  applying  colour 

to  the  edges  of  leather  gloves. — ( Communication.) 

147.  Joseph  Abbot  and  Henry  Holland,  Birmingham — Certain  improvements  in  prevent- 

ing the  sinking  of  vessels  at  sea  or  on  rivers,  and  in  raising  of  sunken  vessels. 

149.  Thomas  C.  Hill,  Stanton  Lacy,  Shropshire — An  improvement  in  drain  pipes  and 

tiles. 

150.  Pierre  C.  P.  Laurent-PreTontaine,  Paris— An  improved  engine,  called  hydraulic 

sling,  for  raising  water  and  other  liquids,  or  heavy  bodies. 

151.  William  Smith  and  Thomas  Phillips,  Snow-hill — Improvements  in  cocks  or  taps, 

and  in  balls  or  floats  to  be  used  therewith. 
153.  Matthew  B.  Iiennie,  21  Whitehall-place — Improvements  in  preserving  animal  and 
vegetable  substances  for  food. — (Communication.) 

152.  Maurice  Delcamp,  Paris,  and  32  Essex-street,  Strand— An  improved  apparatus  for 

advertising,  or  for  the  exhibition  of  placards. 

Becorded  January  20. 

William  Douglas  and  John  Carswell,  Manchester — Improvements  iu  dyeing  woven 
fabrics. 

Scipion  Salaville,  Paris— An  improved  method  of  preserving  and  purifying  grain 
and  seed.  t 

William  G.  Pearce,  Grosvenor-street,  Camberwell— An  improved  method  of  pro- 
jecting chain  or  coupled  shot  or  shell  from  double  and  single  barrel  guns,  and 
causing  them  to  explode  simultaneously  by  electricity  and  ether  means. 

Auguste  E.  L.  Bellford,  32  Essex-street,  Strand— Improvements  in  paddle  wheels 
for  propelling  vessels  in  water. — (Communication.) 

Frederic  Margueritte,  Paris,  and  32  Essex-street,  Strand— Improvements  in  the 
manufacture  of  soda  ancTof  potash. 

William  Eisenmann,  Berlin— Invention  of  a  new  construction  for  a  hearth,  appli- 
cable to  all  firing  constructions  or  fire-places. 

Becorded  January  24. 

John  Gedge,  Wellington-street  South,  Strand— Improvements  in  laminating  metals, 
either  in  relief  or  bas-relief.— (Communication.) 

Henry  Carr,  Peterborough— Certain  improvements  in  railway  crossings. 

John  II.  Pape,  Paris— Improvements  in  pianofortes. 

Robert  Johnston,  Aberdeen— Invention  for  the  use  of  certain  portions  of  fish  in  the 
manufacture  of  soap. 

Jacques  J.  Van  Camp,  Paris,  and  32  Essex-street,  Strand— Improvements  in  pis- 
tons of  steam-engines. 

Francois  A.  Vasnier,  Paris,  and  32  Essex-street,  Strand— Certain  improvements  in 
fire-places. 

Pierre  H.  G.  B.  Touzelin,  Paris— Improvements  in  the  manufacture  of  artificial 
flowers. 

William  Kilgour,  Liverpool— An  improved  manufacture  of  naphtha,  paraffine,  and 
pararline  oil. 

Peter  Arkell,  Stockwcll,  Surrey— An  improved  mode  of  purifying  whale  and  seal  oils. 

Becorded  January  23. 

John  Coates,  Salford— Improvements  in  railways. 

Frederic  Prince,  3  South  Parade,  Chelsea-^Iniprovements  in  cartridges  for  fire- 
arms. 

William  Dray,  Swan-lane.  City— An  improved  machine  for  cutting  chaff. 

Walter  Sellwood,  Cheapside— An  improvement  in  spatterdashes. 

James  Fenton,  Low  Moor,  York—  Improvements  in  the  manufacture  of  axles,  shafts 
rods,  and  bars.  ' 

George  B.  Pettit  and  Henry  F.  Smith,  New  Oxford-street— Improvements  in  stoves 
and  other  apparatus  for  generating  heat  from  gas,  and  in  the  employmeut  and 
removal  of  the  vapours  produced  by  its  combustion. 
Becorded  January  24. 

Richard  Laming,  Carlton  Villas,  Maida  Vale— Improvements  in  obtaining  and  com- 
bining ammonia. 

James  Webster,  Birmingham— Invention  of  a  new  or  improved  method  of  changiug 
the  direction  of  and  multiplying  motion. 

Sir  James  C.  Anderson,  Fermoy,  Cork — Improvements  in  steering  ships. 

Charles  W.  Tupper,  3  Mansion  House-place— Improvements  in  the  construction 
and  arrangement  of  coverings  for  buildings. 

Augustus  E.  Schmersahl  and  John  A.  Bouck,  Miles  Platting.  Lancaster— Improve- 
ments in  the  manfacture  of  sulphuric  acid,  and  iu  apparatus  for  effecting  the 
same. 

William  E.  Newton,  66  Chancery-lane— Improved  machinery  for  raisin"  and 
forcing  fluids. — (Communication.) 

Becorded  January  25. 

John  Gregory  and  Andrew  P.  Howe,  Mark-lane— Certain  improvemeuts  in  steam 

engines,  and  in  packing  for  pumps  and  other  machinery  in  which  packing  is 

required. 
William  Winstanley  and  Joseph  Kelly,  Liverpool— Improvements  in  pump  gear 
Bainett  Samuel,  Slit-meld— Improvements  iu  the  manufacture  of  knife  handles 

umbrella  and  stick  handles,  door  knobs,  articles  of  furniture,  and  other  articles 

having  the  appearance  and  transparency  of  solid  tortoiseshell. 
Henry  B.  Powell,  Foxleaze-park.  Lyndhurst— An  improved  precautionary  keel    to 

be  applied  to  vessels  when  in  shallow  water,  or  other  difficult  navigation 
Charles  F.  Barnard,  Plymouth— Improvements  in  the  manufacture  of  tmuerDhos- 

phateoflime.  v    * 

Alexander  W.  Anderson,  Birmingham— Improvements  in  pasting  or  exhibiting 

advertisements.  * 


155. 
156. 
157. 

158. 
159. 
160. 


164. 
1G5 

106. 

167. 
168. 
169. 
170. 
171. 


172. 
173. 

174. 

175. 
176. 


I7S. 

179. 

180. 
181. 

183. 
184. 

185. 


186. 

187, 


18S, 
1SD. 
190. 


191.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  the  eon 

strttction  and  arrangement  of  electric  telegraphs,  and  in  the  application  thereof 
—(Communication  from  Chevalier  Gaetano  Bonetli,  Turin.) 

192.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow— Improvements  in  machi- 

nery or  apparatus  for  preparing  cotton  and  similar  fibrous  mate  rials. —{Commu- 
nication from  Charles  Leyhery,  Laval,  France. 

193.  George  H.  Bursill,  Hand  agk- road,  Thames  Bank,  Pimlico — Improvements  in  cases 

or  coverings  for  explosive  substances  or  compounds. 

194.  Richard  A.  Brooman,  166  Fleet-street— Invention  of  a  power  accumulator  or  appa- 

ratus to  be  employed  with  hydraulic  presses.  —  (Communication  from  Jean 
B.  Falguiere,  Marseilles.) 

Becorded  January  26. 

195.  William  Townsend,  Coventry — Invention  for  constructing  vehicles  without  axle- 

trees,  and  thus  affording  an  improved  method  of  lowering  the  body  of  the  vehicle. 

198.  William  Beales,  12  Arlington-street,  Camden-town  -Improvements  in  cartridges. 

199.  George  Bell,  21  Cannon-street  West — Improvements  in  constructing  air-springs. — 

(Communication.) 

200.  Joseph  Leese,  jun.,  Manchester — Certain  improvements  in  the  process  of  printing 

calicoes  and  other  textile  fabrics. 

201.  William  T.  Vose,  Massachusetts— New  and  useful  improvements  in  pumps  for 

elevating  fluids. 

202.  Isaac  Atkin  and  Marmaduke  Miller,  both  of  Nottingham— Improvements  in  appa- 

ratus for  measuring  the  supply  of  water,  and  regulating  the  supply  of  fluids. 

203.  William  R.  Morris,  Deptford— Improvements  in  the  construction  and  arrangement 

of  apparatus  for  preventing  the  waste  of  water  from  sfervice  pipes  or  cisterns. 

204.  George  Searby,  Chelsea — Improvements  in  the  manufacture  of  boots  and  shoes, 

also  applicable  to  other  articles  made  of  or  partly  formed  of  leather. 

205.  Robert  Mallet,  Dublin — Improvements  in  the  manufacture  of  hollow  shot  and  shells, 

and  similar  hollow  bodies  of  cast-iron  or  other  cast  metals. 

Becorded  January  27. 
209.  William  Onion,  Birmingham — An  improvement  or  improvements  in  gas  stoves. 

211.  Peter  Armand  le  Comte  de  Fontaine  Moreau,  4  South-street,  Finsbury,  and  Paris — 

An  improved  machine  for  manufacturing  thimbles  employed  on  board  ship  or 
elsewhere. — (Communication.) 

212.  Henry  and  Robert  Nightingale,  Chorley,  Lancashire — Improvements  in  machinery 

or  apparatus  for  Blubbing,  roving,  and  spinning  cotton  aud  other  fibrous  materials. 

Becorded  January  29. 
214.  John  Wilkins,  2  New  Charles-street,  City-road— An  improved  mode  or  method  of 

damping  or  moistening  postage,  receipt,  or  other  stamps,  adhesive  labels,  the 

surface  of  paper,  ami  other  substances. 
216.  Henri  L.  Dormoy.  Paris — Certain  improvements  in  braiding  or  platting  machinery. 

— (Communication.) 
218.  John  Imray,  64  Bridge-street,  Lambeth — Improvements  in  locks. 
220.  Arthur  Collinge,  65  Bridge-road,  Lambeth— Improvements  in  spring  hinges. 
222.  John  H.  Johnson,  47  Lincoln's-inn-fields,  and  Glasgow — Improvements  in  looms 

for  weaving. — (Communication  from  Gustave  Borenque,  Bavillers,  France.) 

J  DESIGNS  FOR  ARTICLES  OF  UTILITY. 


Jan.  9th,  3076 

19th,  3677 

20th,  3678 

25th,  3679 

26th,  3680 

Feb.    3d,  3681 

7  th,  3682 


Registered  from  Jan.  9lh  to  Feb.  7,  1S55. 
J.  Thompson,  Notting-hill, — "  Camp-bedstead." 
J.  E.  Smith,  Wood-street,—"  Shirt-collar." 
R.  W.  George,  Portmafa-square,— "  Desk." 
W.  Schnell,  Denmark-street, — "  Sofa-bed." 
R.  Edwards,  Bow, — "  Polisher." 
F.  W.  Lee.  Fetter-lane,—"  Cloak." 
T.  C,  Williams,  Reading,—"  Camp-stove." 


8th, 

631 

9th, 

632 

11th, 

633 

19th, 

634 

23d, 

635 

30th, 

636 

7th, 

637 

DESIGNS  FOR  ARTICLES  OF  UTILITY. 

Provisionally  Beaistered. 

S.  Potts,  Birmingham,—"  Pencil-case." 

T.  P.  Hawkin,  Birmingham, — "  Chain." 

H.  Elliott,  Birmingham,—"  Sight." 

S.  Davidson,  Pentonville, — "  Triune  protector." 

W.  Townsend,  Coventry, — "  Trivet." 

F.  Smith,  Birmingham, — "  Tap." 

R.  Jacobs,  Charing-cross, — "  Parasol -jo  int." 


TO  READERS  AND  CORRESPONDENTS. 


Completion  of  the  7th  Vol.  of  the  Practical  Mechanic's  Journal. — The  present 
part,  No.  84,  completes  the  7th  volume  of  this  Journal,  and  the  entire  set  of  volumes  may 
now  be  had  from  any  bookseller,  in  cloth,  lettered  in  gold,  price  14s.  each;  or  the  whole 
84  parts  may  be  purchased,  as  originally  published,  at  Is.  each.  The  first  six  volumes 
may  also  be  had,  handsomely  bound  in  half-calf,  in  three  double  volumes,  with  the  Plates 
bound  separately  to  correspond.  Price  31s.  6d.  for  each  double  volume  and  volume  of 
Plates.  "\  I.  7  contains  27  quarto  pages  of  Copperplate  Engravings  and  500  Engravings 
on  Wood,  with  296  pages  of  Letterpress. 

Waterproof  Clothing. — The  following  note  to  us  tells  its  own  tale: — "Can  you 
inform  me^-where  I  can  obtain  a  description  of  the  best  process  for  making  "  oilskin" 
goods,  and  the  drying  of  them  by  artificial  heat?  The  essential  points  are — the  ingre- 
dients, the  rermperature,  and  the  time  which  the  cloth  must  remain  tinder  treatment. 
The  information  is  wanted  more  particularly  with  reference  to  the  manufacture  of  water- 
proof jackets  and  trousers.  "John  Martin." 
"  CellardyKe,  Feb.,  1855." 
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